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los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
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Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
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to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 
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H Liverpool, 124, 163, 254, 478, 508, 634 
at Liversedge, 882, 572 
at Llandilo, 316 
at Liandudno, 30. 881, 418, 673 
at Llanelly, 189, 221, 442, 605, 789 
at Llaurwat, 29 
at Loftus, 506 
and London County Council, 31, 63, 126,144, 158, 
606, 686, 706, 746, 806 
at Londonderry, 60. 92, 316 
at Longton, 847, 770 
at Loughborough, 671 
at Lowestoft, 6, 91, 228, 634, 703 
at l. uton, 60, 188, 246 775 
at Lynn, 156 
at Lytham, 92, 220, 441, 474, 539 
at Macclesfield, 816, 347. 605 
at \Msidenhead, 59, 91, 441, 739 
at Maldetone, 94, 156, 220, 413, 540, 738 
Matus, Extension of, in Londou, eye under Loud n 
Vouaty Council 
at Malton, 604, 684 
at Manchester, 35, 88, 156, 190, 367, 401 4056. 446, 
485, 506, 514, 804 
at Mausfleld, 506, 573 
at 1 451 
at Maryport, 540 
at Melkeham, 738 
Memoranda, 336 
at Mexborough, 589 
at Middlesbruugh, 816, 848, 414, 806 
at Mile End, 381, 481, 548, 574, 704, 705 
at Millom, 640 
at Montrose, 2, 9. 61, 221 
at Morecambe, 61, 92, 476, 671, 828 
at Morley, 771 
at Moes Side, 474 
Muulcipal, 778 
at Nantwich, 60, 443, 475, 506, 604 
at Nelson 604, 772 
of the Nelson Column, 449 
at Nenagh, 414 
at Newark, 157, 316, S81, 634 
at New Barnet, 60 
st Newburn, 789 
at Newcastle-on-Tyne, 124, $82, 477, 704, 740 
at Newhaven, 671 
at Newington, 60, 511, 576, 636, 705, 770, 828 
at Newmarket, 92 92, 124, 220 
at Newport (Fite) 60, 849 
‘at New Swindon, 685 
at Newton Abbot, 124 
at Newt: wo, 578 
in New Zealand, 641 
at Northallerton, 124, 847, 414, 433 
at Nortbfleet 539 
at North pA Asylum, 188 
at Northumberland Asylum, 702 
at Norton (Malton). 816, 474 
at Nottingh .m, 8, 89, 415 
at Nuoeaton aud Chiivers Coton, 29, 92, 157, 605 
at Oban, 803, 828 
at Oldham 156, 188, 235 
at Ormekirk, 60, 126 
at Orrell, 803 
at Oswestry, 126, re 253, 634, 806, 828 
at Oystermouth, 847 
at Paddington, 127. 642, 823 
st Padiham, 124, 539 
at Paigaton, 92, 540 
at Paisley, 318, 442, 770 
at Pemberton, 381, 475, 636, 774 
at Penartb, 221 
at Penge, 673 
at Penrith, 671 
at Penzance, 60, 255, 418, 604 
at Perth, 506, 572, 635, 678, 804 
at Pickering, 1191 
at Pluuistead, 1 
e el. 102, 146, 847, 880, 399, 633, 740, 


at Pontardawe, 770 

at Pontefract, 418, 687 © 

at Pontypool, 284, 442, 770 

at Poole, 188 

at Poplar, 101. 444, 575, 671, 706, 772 
at Port Louis, 16 67 

at Port Talbot, 474 


at Prestwich, 349, 476, 572 

Provisional Orders, eto., for, 158, 468, 695, 784, 740 
at Pwilhellt, = 572, 676, 706, 828 

at Radcliffe, 04 

at Rainhill As lum, 285 

at Ramagate, 28, 413 

at Randalstown, 60 

at Rathmioes, 747 

at Ravensthorpe, 93 

at Rawtenstall, 220 


4 
at Redruth, 125, 156, 418, 441, 542, 604 
at Reedley, 684 
at Reigate, 91 
at Rhyl, 220, 476, 509, 805 
at Rhymney, 94 
at Richmond (Dablip), 91 
at Richmond (surrey), 686, 672, 805 
at Ripley, 92, 156, 188, 506, 604 
at Rochdale, 606, 704, 700 
at Rochester, 92 
at Romford, 29 604 
at Ross, 446, 477 
at Rotherham, 28 
at Rotherhithe, 92 
at Rothesay, 847, 380 
aud Roxburghshire County Council, 573 
at Buislip, 508 
in Bussta, 125 
at Byhill, 704 
at St. Albans, 441, 578 
at Bt. Andrews (Fite), 412 
at St. Anues, 28, 124, 380, 442, 604, 634, 671 
at 8t. Boswells, 316. 578. 604 
at St. George's, Bast, 548, 804 
at St. George's, Hanover-square, 92 
at 8t. Helens, 316 
at St. James’ 8, 61, 92, 94, 475, 704, 777 
at St. Martin . In- the- Fields, 442, 4 479 
at St. Marylebone, 258, 606, 637, 706, 734, £03 
at St. Pancras. 712, 769 
in St. Paul's, 60, 481 
at Sale, 605 
at Salford, 316, 540, 565, 572, 634, 740, 774, 806 
at Saltburn, 188, 641, 708, 789 
at Scarborough, 252, 412, 803 
at Seaford, 635, 671 
at Seaham Harbour, 788 
at Sheerness, 62, 156. 184 
pera 125, 167, 174, 177, 350, 478, 540, 706, 
71 
at Shildon, 258, 382, 414, 448, 703, 806 
at shipley, 674 
of Ships, 387, 749 
at Shoreditch, 164, 816, 860, 440, 464, 804 
at Shoreham, 475, 
at Shrewsbary, 98, 124, 848, 880, 474, 607, 772 
at Slough, 474 
at Smethwick, 771 
at Southampton, 81, 445, 509 
at Southborough. 678 
at Southend, 93, 126, 847, 477, 80? 
at Southport, 80, 190, 478 
at South shields, 19, 448, 789 
at Southwark, 347, 704 
at 8 -uthwick, 604 
at Southwold, 703 
in Spain, 476, 548, 578, 610 
at Spen ymoor, 604, 830 
at Staffurd, 604. 770 
at Stamford, 684 
at Standish, 60 
at Stirliug, 220, 380, 510, 771 
at Stocktun, 20, 156 475, 634 
at Stoke, 816, 578 
at Stoke Newington, 678 
at Mtoke-on- Trent, 28, 60, 445 
la Strand District, 126 
at Strood, 880 
at Stroud, 61 
at sudbury, 635, 760, 808 
at Sunder and, 47, 286, 828 
at Xurbiton, 156 
at Sutton Coldfeld. 20, 770 
at Nwanses, 23, 860, 804 
in Sweden, 178 
at Swindun, 704, 303 
at Taunton, 47. v8. 222, 418, 769, 805 
st Teddington, 92 
Tenders for, sce TENDERS WANTED AND ACCEPTED 
at lewkesbu y, 589 
of Theatre’, 741 
at Thornaby, 770 
at 1ipton, 678 
at Tiverton, 773 
at Tonbridge, 770 
at Tooting, 572 
at Torquay, 188, 444, 738 
at Totues, 747, 777 
at Tottington, 684 
of Trains, 821, 476, 708, 779 
of Trinity House, "449 
at Trowbridge, 540, 684 
at A aac Walls, 60, 119, 193, 444, 507, 605, 808, 
5 
of Tunnels, 226 
in Turkey, 129, 289, 417 
at Twickenham 
at l'ynemouth, 705 
at Uckfield, 803 
at Uxbridge, 157, 268, 506, 572, 771 829 
on Victoria Embankment, 158, 382 
at Wakefield, 220, 381 
at Walker, 284, ais, 678, 778 
at Walltngton, 
at Wallsend, 178 
at Walmer, ‘190 
at Walsall, 220, 418, 606, 771 
at Wandsw worth, 580 
at Warminster, 671, 700 


at Wellingborough, 28, 92, 477, 508, 605, 803 
at West Bromwich, 168. 169, 441, 448, 686, 770, 802 
at West Ham, 94, 156, 165. 220, 786 
at West Hartlepool, 8 848, 442 
at Westhoughton, 847 
at Weston-super-Mare, 804 
at Weybridge, 124 
at Whickham, 124, 634 
at Whitby, 848, 474 
at Whitechapel, 828 166, 188, 443, 478, 495, 548, 662, 
ae 778, 777, 828 
Whitehaven, 60, 770 
at Wigan, 28, aL 259, 347, 442, 604, 740, 772, 806 
ow, 60 


and Wilts County Asylam, 

at Wimbledon, 61, 191, “i, i, 772 

at Wi 828 

at Windermere, 347 

a’ Windsor, 441, 717 

at Wingate (Durham), 124 

at Withernsea, 347 

at Withington, 636 

at Withnell, 441 

at Woklog, 92, 686 

at Wolferton, 708 

at Wolston, 188 

at Wolyarhampton; 189, 220, 476, 572, 637 (770, 
read Walsall”) 

at Worcester, 704, 803 

at Worksop, 880 5671 

at Wormit, 418 

at Worthlug, 28. 60, 54 

at Wrexham, 126 ite, du, 539, 671, 802, 888 

at Yarmouth, 21. 6 06, 636, 808 

at Yeadon, 94, 640, 771 


at York, 28, 444, 684, 671, 740 
Electric Traction: 


at Aberdare, 560, 60 

at Aberdeen, 80, 185, 222, 316, 380, 444, 600, 516, 
540, 574, 60b, 635, 806, 821 

at Abram, 641, 678 

by Aocumulators, 4, 21, 78, 84, 644, 718, 74, 777 

at Acton, 589 

in Africa, 702. 702 

at Airdriv, 281, 284, 808 

at Alves, 220 

in America, 65, 76, 97, 98, 100, 198, 196, 225, 259, 
289, 35%, 385, 888, 380, 418, 816, 578, 613, 678, 680, 
710, 711, 778, 780 

at Ashton, 541, 741, 302 

at Aston, 443 

at Aston Manor, 253 

in Australia, 612, 760 

in Austria, 129 

Automatic Cut-Off for, 641 

at Ayr, 475 

at Bacup, 220 

at Bampton, 506 

at Bangor (Ireland), 347 

at Barking, 25 

at Barosley, 30, 157 ae 215, 380, 848, 689, 604 

at “arrow, 93, 348, 

at Barton, 476 

at Beth, 92, 849, 380, 507, 639 

at Batley, 125, 476, 605, 803 

at Beckenham, 671 

Beddgelert Light Rallway, 828 

at Bedford, 474 

at Belfast, 91. 190, 606, 685, 802 

in Belgium, 75. 84 

on Ben Cleuch, 157, 221 

at Beverley, 285, 609 

at Bexhill, 98 156 

at Birkenhead, 92, 817, 541 

at Birkeushaw, 412, 678 

at Birmingham 92, 880, 476, 540 

at Bishop's Waltham, eto., 

at Blackourn, 156 

at Blackpool. 195, 351, 816, 349, 8860, 416, 541, 569, 
634, 671, 767 

at Bl) th, 740 

ge ton, 431, 508, 542, 574, 604, 671, 788, 774, 828, 


at Bootle, 847, 589, 572 


at Boston (Lincs), 347, 381, fl bat 


at Bournemonth, 816 
Bourne Valley Light Railway, 441, 540 
at Bowness, 506 


at Bradford, 22 222, 349, 881, 418, 483, 509, 589, 604, 
1405 — 788, 741, 808 


at Bri hie 881, 569 
at Brierley Hill, 771 
at Brighouse, 248 
at Brighton, 640, 573, 772 
at Bristol, 28, 61, 98, 180, 190 
at Bromley, 829 ' 
Brompton and Piccadilly-circus Railway, 121 
at Broughty Ferry, 678 
at Brownhills, 607, 771, 828 
at Broxbourne, 771 
at Budapest, 75 

at Burnley, 29, 90, 817, 381, 674, 704, 770 
at Bursiem, 847 

at Bary, 791 
at Camborne, 788, 770, 828 
at Cambridge, 478, 671, 827 
in Canad 
at Cardiff, 880, 414, sli 2 8 831 
Car Equl ments Care of 
at Carifale, 62, 222, 240 
at Castleton 268, 810 

Central London Railway, 153 


284, 
t Cheste ah, 68, 206, 808. 672 
a ester, 
in China, 99, 1 5 508, 
at Chorley, 
bath London Railway, 126,'164, 41$, 574 


ty and 
at Cl ea, 96, 476 
at Cleethorpes, 156, 3 962 i 


at n, 2 
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Contact Systems of, of, 451, 467 611, 650, 660 
ee Es AND ACCEPTED 
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at Coventry, 92, 157, 678 
. a$ . 442, 586, 604, 691 
Dangers of, 854 
-at Darlaston, 1 189 

at 728 , 98, 191, 817, 349, 685, 706, 709, 742, 
at Darwen » 817, 572 

at Derby, 442, 70, 605, 685, 769 
Deresi Val? Light ‘Railway, 443 

at Devonport, 221, 448, 508, 604, 684 

at Dewsbary, 157, 180, 20, 443, 685, 672, 805 

Dornoch Light Railway, 507 

t , 

` Double Conduit for, b16 

at Dover, 29, , 454, 51s, 578, 739, 804 


at Driffield, 220, 881, 507 

at Drumco ndra, 578 

- at Dablin, 168, 222, 226, 250, 252, 286, 348, 450, 507, 
624, 625, 67 739 


at Dadley, 125, 156, 2, aig 641, 770 
at Dukinfield, 348, 634 
at Dumbarton, 671 
at Dundalk, 349 

at Dundee, 60, 125, 220, 254, 574, 673, 804 
Duns, etc., Light halter, 541 
at Durham, 6 


ht Rail 602 
at 0 29, 69, 0 


re Ean Hai, 
190, 286, 444, 574 


at Eccles, 29 
‘at Edinburgh, 705 
at mont, 255 
at d. 442, 604, 774, 


Epping Forest BA oe 222 


borough, 284 
at Fleetwood, a 


i 17808 $8; 88, 291, 854, 412, 423, 476, 
at Glasgow, 1 13, 30, 221, 244, 254, 260, 273, 508, 513, 


Gloucestershire ee 0 Railways, 540, 569 
at Gomersal, 578, 605 
at Gravesend, 808 
-Great Northern and Strand Bailway, — 
Greatorex, Mr., Paper on, 50, 73, 171 
at Greenook, 93, 126, 218, 221, 264, 316, rich 689, 771 
at Greenwich, 54 
Gaard. wa Gee. „The, 421 

on, 
s Halesowen, oi 


at Halifax, 125, 156, 190, 220, 285, 347, 
382, 508, 678, ea, 700, 710, 788, 741, 772, 750 
at Ham, 540 
at Hammersmith, 477, 510, 647, 771, 806 
at Ham 476, 884, 771 
at worth, 500 
1 abridge Rall te 1 
w-Ux 
at Hastings 22 415, 
at Hebden B 


at Heckmond oe 
and Herta County Council, 124, 570, 678 
at Hetton-le-Hole, 540 


740 
„ad Horsforth, 252, 848, 477 
uddersfield, 94, 258, 286, 880, 444, 508, 685, 770, 
at Hot, 14, 29, 61, 124, 847, 412, 642, 671, 678, 805, 


at Hurst 827 
as 4 Bde sis ot 7 475, 800, 820 


at Ilkeston, 125 8. 770 

at Inchicore, 156 

in India, 292 821, 808 

International Tramways Bxhibition, 485 

at Ipswich, 380, 604, 606 

Isle of Axholme Light Ralle 

1 
ppey Light 

at Islington, 221, 606 

in Jamaica, 132 

in Japan, 412 

Pa CATA; a 

on the Jungfran, 2 

ni Eoighley. 144, 007 808 


at-Kelso, 
at Kendal, 180, 317 
at 418 


257 476 
Railway, 443, 500 


738, 
a Kingston on TASMA, 15875 578 639, 804 


1 475 
Kirkaldy, 347, 50 


* at Leeds, 20, 160, 
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Eleotric Traction (continued) : 


Lancashire Light u lw. ye, 832 
' at Le ucaster, 15 685, 18 829 


at Leamington, 250 
228. 818 349, s81, 415, 442, 539, 
572. 636, 678, 704, 706, 741, 828 
at Leloester, 599, 570 


1 
ht Railways, see also for Electric Traction 
at erick, 253, 286, 381, 540, 572 
at Linooln, 60, 167, 604 
List of A plicatious for Light Railways, 786 
at Lithe » 684, 740 
at Little Lever, 445 
at Liverpool, 29, 93, 158, 154, 162, 189, 2 6, 313, 371, 
412, 449, 468, 478, 613. 642, 604, 606, 600, 674, 708, 
788, 741, 768, 769, 771, 880 
at Liversedge, 8 
at Lianelly, 189, 221 
London-to- Brighton (Proposed New Line), 822 
and London County Council, 31, 126, 144, 157, 188, 
189, 228, 247, 510, 643, 570, 606. 639, 674, 678, 705, 


„506 
London United Tramways, 208, 477, 510, 547, C89, 
4 
at Lowestott, 28, 223, wer] 285, 506, 541, 602 
Mognetic v Air 418 
at a0 ate aoe 28, 65, 385, 418, 446, 572, 577, 606, 


629, 638 
2 Manstieid, 678 


t Maryport-Allonby, 739 


Fe Merthyr, 253, 849 
. N Rall ways, 60, 158, 168, 412, 481, 
Mid- -Anglian Light N Scheme, 413, 474 
at n 191, 225, 285 
and Middlese ounty Council, 81, 570, 602, 678 
at n 350 
Lanark Light Railway, 413 
at Minded, 156, 258 
on Mont Bianc, 225, 609 
and Montgomery Count Area Or ti 830 
at Morecambe, 381, 506 
Mountain Railway, A, 847 
at the Mumbles, 570 
at Musselburgh, 848, 476, 803 
at Mytholmroyd. 252 
at Nelson, 413 
at Newcastle, 29, 124, 180, 227, 279, 291, 347, 882, 
412, 477, 540, 684, 740, 742, 774, 805 
at Newport, 507, 685 
at New owindon, 685 
at Norwich, 124, 158 
at Nottingham, 222, 416, 445 
at Oldham, 58, 285, 317, 441, 606 
at Ormskirk, 262, 412 
Overhead allway tn New York, 780 
Overhead Safety Wiring, 289, 291, 661 
at Padiham, 0 
at Paisley, 380 
on the Paris-Urleans 1 366 
e Buls, „04, 126, 129, 157, 161, 


at Pemberton 62, 636 

at Penarth, 816 : 

at Penge, 770 

at Plymouth, 61, a 285, 347, 380, 399, 412, 569, 
602, 638, 772, 776 , 802 

at Poole, 284, 634 

at Poplar, 476 

at Portrush, 348 

Portadown, eto., Light Railway, 347 

Portakerra Light Railways, 642 

at Portsmouth, 222, 638, 704, 742, 772, 803 

in Portugal, 126, 285 

at Poulton, 634 

at Preston, 347, 587, 573 

at Prestwich, 349, 475 

Problem in, 615 

Provisional Orders sgi — 634, 675, 706 

at Pwllheli, etc., 570, 788 

at Queens , $85 

at Hadoliffe, 94, 788 

at Radford, 771 

Ball Bond, A New, 678 

at Ravensth 93 


, 506 
at Richmond (Surrey), 477, 508, 806 
at Rickmansworth, 252 

and Roads, 

3 Rochdale, 741 


Boesdal $ 0 at ingt a Rail 442 
o and Sinn on way, 
at Rotherham, 156, 220, 684 
at Rothesay, 252, 476 
at Rowley, 507 
at Bus gas 
at Rydo, 589 
at 88. Helens, 29, 92, 190, 741 
at Saiford, 572, 672, 774, 806 
in Sandwich Islands, 417 


at San Paulo, 44 

at j bar, 443 

at Scholes, 671 

at Seaforth, 220 

80 : 1 ‘Controllers, 418 

at Shefeld, ÔL 92, 98, 157, 188, 220, 288, 287, 285 

a 5 e ry 
706 318, 347, 881, 418, 473, 478, 483 2, 608, 

at ‘amethwi 478, 600 

South Devon way, 444, 507, 603 

at Southam 11 609, 678, 828 

in in ouch Latiashire, 817, 685, 741 

Southowram, 77 : 

at Bouth 136, iss, 190, 252, 347, 382, 572, 634, 

at South , 349, 412 


in Spain, 250, 285, 441, 442, 476, 600, 641, 648 
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Traction (continued, : 
pen Valley Iran, ways, 08, 157, 888 
Steff rdshire aways: 56, 57, 317, 688, 800, 801 
at Stalybri 
at Stanningley S17 
i 3 118 5 476, Ete. 685, 706, 771 
a 


t Railwavs, 4 

at Sunderland, 91, 157, 175. 285, 540, 741 

at Surbiton, 252 

and Surrey County ancl; 80, 540, 570 

at Swansea, 442, 507, 541 

in Rwitzericud, 2, 182, 295, 618, 491, 618, 694, 600 
u (zerlan 4 , 

at Tauoton, 684 1.301 

Tenders for, see ' TENDERS WANTED AND ACORPTED 
at Thornaby, 506 

at Thornhil:. 348 381, 475 

at Tipton, 444, 605 

Traffic Receipts of Companies, see 8 Issue 
at Tralee, eto., 570 


Trolley Car Brakes, 865 
Trolley Wire Accidenta, 483 
Trolley Wire for High-speed Service, 778 
Trolley Wire 7 Wagons, 248 
eal yt Wells, 704 
at Tunstall, 805 


akefield, 347, 3571 are, 507, 604, 789 
a Wallasey, 02, 388, 4 
at Walsall, 93, $48, 382 o 540, a. 742, 808 
at Walt wn-le- Date, 678 
at Wandsworth, 442 
at Wareham, 671 
at Warrington. 572 703, 800 
at Warwick, 218, 250, 800 
at Waterloo, 474 
Waterloo and City Railway, 218, as, 678 
at Wedmore, 507, 540 
at Weduesbury, 221 
at Wellin borough, 316, 347, 507, 604, 687, 771 
at Whitefield, 381, 475, 641 
at Whitehaven, 703 
Wick and Lybster Railway, 507 
at Wigan, 25 
at Wiled, 443, 539 
at Windermere, 476, 602, 739 
at Withington, 635 


Witting Bros’. Plant for, 725 


at Woburn, 253 
at Wolverhampton, 347, 412, 508, 634, 800 
at Worcester, aA 478, 706 
at Worsborougn, 672, 804 
at Worsley, 772 S 
at Wrexbam, 412 
at Yarmouth, 686 
at Yeadon, 94, ad 672, 706 


at York, 231, 
Electrical : 

Accidents tu Spain, , 579 

Agein ng of Timber, 679 

Anet hesia, 822 


Pat. yi ” 5304, 324, 417, 545, 610, 745 
Barglar Alaras, 97 

Cabe, 97, 632, 

Canal Haulage, 225, 260, 450, 475, 518, 545 
Cars at Newcastle, 291 l 
Conoessions, 417 

Conduits, Design of, 289 

Copper Refintug, 258 

Cranes, 60, 226, 262 

Cranial Osteotome, 709 

Cure for Cancer, 100 

Current, 1 of, 372, 402 
Dredger, 485 

Drying Oven, 417 

Engineering in — Africa, 225 


Equipment, A Qaick Piece of, 196 
Equipment of a Sky Scraper, ‘138 
Exhibition, 671 

Extraction of Iron, 

Favs, 180, Ding 146 577, 746, 828 
Fire- 


Floor Tollabing, 609 
Foghorn, 451 
Generators, Large, Ma 711 


1 
ting Undertakers and House Wiring, W, 
ennell 262 
Teat Railway between Dusseldorf and Crefelll, 7, 


oui Tenens, 303 
Machinery in Californ 420 


Machinery on Board Ship, A. Slemens, 365 

and Magnetic of Aluminium and Steel, 
Prof. Barret 

Measurements in Germany, 420 


Mining Locomotive, 389 

Motors in the United States Navy, 612, 615 
Neurotone, The, 885 

Non · Return Valve, 1 175, 195 

Notes from Chin 

3 38, 250, 4 425, 710 

Organs 

Ploaghing, 303 

Pamping Stations, 712 

Rail aod Tramway Carriage Works, Preston, 
8y 587 

ways Proposed Decrease of Service on, 93 
Sewing M 


— 65 South Wales, = 


5 
on Canals, a iad 450, 475, 518, 545 
Constant Supply of, 747 
and 858 


1100 
iet ee a tr 
n 
and tho Insano, 322 


Rusela, 
and Sanitation, 616, 709 
Ships, 365, $87, 612, 615, 747 7 


58 
L 


N parte Ag Rotations, 436 
Electrolytic Alkali W. 
— Pre are Al a Chlorates, 710 


. 781 


Bogte Tests uta on cours Shields, 111 

lish Electrical Manufacturing Company's Works, 
Roglich Tamers) 468 
Explosions in nes 


— — An 2 257, 854, 746 


F. 


pragma 
Feeding Pillars‘for Automobiles, 194 


Feirtead Schools, New Laboratory at, 
Fennell nell, W., Miectrio Lighting U Cedertakete oad 


, 962 
erranei Contrast. ‘Lhe, 174, 177, 850 
Fire Alarms in New York, 


Extinction, 778 
Fire Risks, 168, 600 
Tlemlag Prot 125, 180, 264, 412, 506, 542 
r Centenary of the Blectrio 


ne ST 
Nuorin W Production of, 889 
Foreign rise 


. 259 
Foster, Sir Presidential Address to British 
Association, , 61 
Fox, Sir „Presidential 2 583 
Frankia. By Monument to, 4 8 
Frequency, Standardisation 


Galvanometers, 711 
Gas-Rogine Ignition, 161 
Gas- ew 
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Experiments, 324 

Generation Electrical Distribution of Motive 
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Book Received.—We have received a stupendous 
catalogue from the General Electric Company, and which 
fills nearly 1,450 pages. A detailed notice of this catalogue 
must be reserved for a future issue. 

High Voltage. From a note in the Proceedings of the 
French Society of Civil Engineers we gather that in Cali- 
fornia a transmission plant is used with a voltage of 
33,000 volts. The plant is operated by a waterfall, and 
the power transmitted is about 4,000 h.p. over a distance 
of about 100 miles. 

Stevens Institute of Technology.—Mr. Andrew 
Carnegie has been elected a member and vice-president of 
the Board of Trustees of Stevens Institute of Technology, 
Hoboken, New Jersey. The gift of £10,000 recently made 
to the institute by Mr. Carnegie for the building of a new 
engineering laboratory has been accepted. 

Franklin Institute—We note from a programme 
sent in that Mr. T. B. Kinraide was to have read a paper, 
entitled “The Application of Photography to the Study of 
the Structure of Electrical Discharges,” before the above 
institute on Wednesday, the 21st ult. As this is an 
interesting subject, we hope to refer more fully to it 
later on. 

Wireless Telegraphy.— Experiments with wireless 
telegraphy have recently been conducted at Cuxhaven, near 
Hamburg, by Dr. Cantor and other members of the Strass- 
burg University, when messages were sent from the Cux- 
haven Lighthouse to Kugelbaake. It is also reported that 
the four lightships at the mouth of the Elbe are to be 
equipped with apparatus shortly. | 

American Telephony.—The report of the Bell Com- 
pany says they had, on January 1 this year, 1,126 central 
exchanges, 1,008 secondary or branch exchanges, 772,989 
miles of conductors, and 19,668 employés. In 1898 the 
number of messages transmitted by the company reached 
the astounding figure of 1,231,000,000, and no less than 
1,324,846 transmitters were used. 

Electric Traction in Corea.—We learn from San 
Fraucisco that the first street railway in Seoul, the capital 
of Corea, is nearing completion. Mr. H. R. Bostwick, the 
chief engineer of the syndicate constructing the road, has 
sent to San Francisco for 10 or 15 experienced motormen 
and several first-class electrical engineers, who are to be 
sent to Corea immediately. The motormen will be supplied 
from San Francisco, their wages being fixed at £14 a month. 

Lahn-i.-Schlesien.—A small electric light installation 
has recently been put down at Liihn, which, besides 
supplying current for lighting purposes in the immediate 
neighbourhood, also supplies current for charging more 
or less distant accumulator stations. For this purpose 
special feeders are provided, the current consumed being 
reckoned in charging hours, to facilitate which these 
isolated accumulator batteries have been put in telephonic 
communication with the generating station. The central 


V 


steam set as reserve, though the capacity of the station is 
greatly increased by the use of accumulators. 

A Big Order.— Mr. Charles J. Glidden, of the Erie 
telephone system, is reported from Cleveland, Ohio, as 
confirming his statement recently published, that he would 
pay E200, O00 for a telephone repeater or quadruplex that 
could be used in connection with the telephone and would 
produce, telephonically speaking, the same results that the 
telegraph repeater and quadruplex do to-day in the working 
of the telegraph. The offer, says our American contem- 
porary Electricity, is creating great interest among electrical 
inventors. 

Association.— A new association, called the Tramways 
and Light Railways Association, has been formed with the 
object of securing a proper representation of tramway and 
light railway interests, and of advancing in such other 
directions as may seem desirable the welfare of the 
industry. The association is registered under the Com- 
panies Acts, but it has permission to dispense with the 
„limited.“ The first members of the council are Messrs, 
George Richardson, George F. Fry, Emile Garcke, J. 
Barber Glenn, W. M. Murphy, and Stephen Sellon, with 
Mr. A. M. Willcox as hon. secretary. The offices of the 
association are at Amberley House, Norfolk-street, Strand, 
London, W.C., where all information may be obtained. 


Electrical Engineers at the Review. The Elec- 
trical Engineers (Royal Engineers) Volunteers will take 
part in the great review before H.R.H. the Prince of 
Wales on July 8. They have selected about 116 officers 
and men. Anyone interested in the corps will be able to 
see the contingent parade with the 1st Middlesex Engineers 
(R.E.) Volunteers at College-street, Fulham-road, near 
South Kensington Station, at 2.30 to-morrow. Probably 
a thirsty day is anticipated, as we are informed that the 
parade will take place in “review order,” which we find 
described as follows: water-bottles, pouches, and haversacks ; 
no leggings. There appears to be something left out, but 
no doubt the order is explicit enough to those immediately 
concerned. 

Paris Tramways.—Recent information respecting the 
tramways of Paris and the suburbs shows, with respect 
to the mechanical means adopted for traction purposes, 
that 10 of these tramways use steam motors in one form 
or another—two employing ordinary locomotives, two the 
method devised by Lamm and Francy, while four employ 
the Serpollet and two the Rowan designs. Four other 
tramways use the Mékarski system of compressed air, four 
employ self-contained cars operated with compressed air, 
six use cars worked by accumulators, two combine accumu- 
lators with overhead wire, one is worked electrically by 
means of surface contacts, another is operated partly by 
means of overhead wires and partly by conduit, and still 
one other by means of cable. 

Solar Engines.—The idea of utilising the heat of the 
sun for lighting and power purpose is not new, though it 
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seems to have claimed more attention in America than 
elsewhere, and we now read that a machine for the purposes 
in question was recently patented by a resident of Wash- 
ington. Naturally, wonders are claimed by the inventor 
for the device, though our contemporary Electricity of New 
York is much less enthusiastic in its notice of the invention. 
According to the inventor, his solar engine is going to turn 
out power in such quantities that the methods of generating 
steam now in vogue will be entirely superseded. However, 
we agree with our contemporary in thinking that there is 
little likelihood’ yet awhile of the central-station engineer 
being called upon to substitute for existing plant the 
so-called solar engines. 

The Pacific Cable.—A deputation from the various 
cable companies concerned with Australasia and the East 
waited upon Sir Michael Hicks-Beach and Mr. Chamberlain 
at the Treasury on the 29th ult., with reference to the 
proposed all-British Pacific cable. The Marquis of Tweed- 
dale introduced the deputation, which suggested that a 
new Imperial cable company should be formed with a 
Government guarantee of the stock at 23 per cent. interest. 
Sir Michael Hicks-Beach said, in reply, that in their con- 
ference with the Colonial representatives the Government 
would press for an all-British cable to Canada. The Eastern 
Telegraph Company had better not press the argument of 
foreign Governments giving them bounties, for the British 
Government had given large sums—amounting to about a 
million—of public money to the Eastern Telegraph Com- 
pany. The company’s contention about crushing private 
enterprise was entirely unjustifiable. Mr. Chamberlain 
also made some remarks to the same effeet. 


The Jungfrau Railway.—It is stated that the 
electric locomotive destined for the Jungfrau mountain 
railway is the most powerful rack-wheel machine hitherto 
constructed. It is designed to haul the trains over the 
steepost portion of the track. The motors are placed 
under the passenger cars, whereby greater adhesion 
between the driving wheels and rails is obtained. The 
car truck is provided with two bearing axles and two 
driving axles, which latter are situated between the 
former. Two motors, each of 125 h. p., at 800 revolu- 
tions per minute, actuate the toothed wheels through 
the medium of duplicate gearing. If required, these motors 
are capable of working up to 500 h.p. The driving current 
is conveyed overhead at a tension of 500 volts. The 
pivots of the toothed wheels are of aluminium-bronze, 
the teeth being of cast steel. Three methods of braking 
are provided for: an electric brake arranged to work on 
the driving shaft, a hand brake, and a third brake which 
grips the rails by means of cheek pieces. The locomotive 
was constructed by Messrs. Brown, Boveri, and Co. 


Motor Traction.—A great deal has been written in 
this country from time to time about the beneficial influences 


likely to accrue from anything like general adoption of 


motor traction in our towns and cities. That these benefits 
would be many and great seems to be meeting with 
universal recognition, and we are pleased to see German 
papers, among others, dealing sensibly with and in a manner 
calculated to further general interest in the question. The 
Centralblatt der Bauverwaltung, for instance, recently con- 
tained an interesting article which discussed the question 
of motor traction from an economic standpoint. It drew 
attention to the reduced wear and tear of roads which 
must perforce result from the general use of motor vehicles, 
comparing the favourable action of wheels on road surfaces 
as against that of horses’ hoofs. Nor was the sanitary side 
of the question left unconsidered. All, then, seem to be 
agreed on these points—it is simply the motorcar satisfying 
all reasonable demands which still fails, When this difficulty 


has been overcome—and we have little doubt but that it 
soon will be—we may look for a manifold improvement in 
our streets. 

Wiring —It isa matter of almost general knowledge 
that wood casing is still used to a very large extent for 
wiring installations in this country, whereas the foreigner 
has long since adopted other methods thought to be safer 
and better. Our lack of progress in this respect would be 
termed by the foreigner the “ outcome of insular prejudice,” 
and we are not at all sure that this definition is not more 
or less correct. In Germany, the method hitherto pretty 
generally adopted in wiring rooms has been to run twin 


‘branch wires from concealed circuits across ceilings to 
electroliers, or along walls to bracket lamps, small porcelain 


insulators being employed to furnish the necessary support. 
The system is neat, and apparently very efficient, besides 


preventing the wireman from putting in slovenly work. 


From the German point of view wood casing is frequently 


a cloak for bad workmanship, and in this he is not far out, 


judging from our own experience of wiring jobs. At any 


rate, there can be no doubt that the danger of fire con- 


stituted by a bad joint is greatly increased by the presence 
of wood casing, but whether the above alternative method 
is not likewise open to objection remains a matter of 
opinion. , | 
Institution of Junior Engineers.—The special 
London district excursion of this institution took place on 
Saturday, July 1, the destination being Hatfield. On 
arriving at Potters Bar by Great Northern Railway the 
journey was completed by brakes, the drive being along 
the historic road. At Hatfield House a deputation of the 
party was received by Lord Hugh Cecil, M.P., who kindly 
arranged for the members to see the park and to be shown 
over the house, etc. On the estate are some interesting 
examples of the applications of electric energy for pump- 
ing, farm purposes, etc. Mr. Basil H. Joy, the chairman 
of the institution, expressed the acknowledgments of the 
party for these gratifying privileges. Visits are to be paid 
in July to Messrs. Simpson’s engine works at Pimlico, and 
to the Shepherd’s Bush electric generating station of the 
Central London Railway. The latter visit, we are 
informed, will be paid on Wednesday, the 12th inst., 
at 5 p.m. The summer meeting, occupying a week, 
commences on Aug. 11, when Portsmouth and South- 
ampton are to be visited, the president this year being 
Sir William H. White, K.C.B., F.R.S., director of naval 
construction and assistant controller of the navy. 


City Lighting Order.—This week the Select Com- 
mittee of the House of Commons has had before it for 
consideration the provisional order granted by the Board 
of Trade to the Charing Cross and Strand Electric Lighting 
Company for empowering that company to supply elec- 
tricity to the City. Colonel Gunter presided, and Mr. 
Pember, Q.C., Mr. Shiress Will, Q.C., and Mr. Sydney 
Holland appeared for the promoters; Mr. Pope, Q.C., Mr. 
Balfour Browne, Q.C., Mr. Freeman, Q.C., and Mr. J. 
Roskill appeared for the City of London Electric Lighting 
Company ; and Mr. Littler, Q.C., Lord Robert Cecil, Q.C., 
and Mr. A. J. Walter appeared for the Corporation of the 
City of London. Mr. Pember opened the case for the 
promoters, and recapitulated most of the arguments 
advanced when the matter first came on before Sir 
Courtenay Boyle on behalf of the Board of Trade a short 
time ago. Mr. Edward Wilmot Seale, the secretary of the 
Charing Cross Company, was perhaps the most important 
witness examined the first’day of the enquiry, but very 
little has been adduced all along which was not pretty 
generally known already in connection with the pros and 
cons. associated with the matter. On the second day the 
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committee sat, Mr. W. H. Patchell, the engineer of the 
promoters, gave evidence, and this closed the case of the 
promoters ; Mr. J. Cecil Ball, the manager and secretary of 
the City of London Company, being subsequently called. 


Benjamin Franklin.—The Electrical Review of New 


York, commenting on the unveiling on the 14th ult. 


of Franklins statue in Philadelphia, says that for 
almost a century it has been a reproach that the 
citizen most identified with the historic glory of the 
place should have been without a distinct monument. 
In that city of his scientific and literary triumphs 
are many institutions associated with his 


king and the successful antagonist of another. 
intervals of the labours which were of 
to his country and to the diffusion of the idea of 


In the 


liberty, he found time to make the experiments and 


draw the deductions that have given him first rank 
among the electrical theorists of his time. Our con- 
temporary adds that it is indeed fitting that in Philadelphia, 
the city of his adoption, and upon the very site of his 
famous kite-flying experiment, a proper monument has at 


last been erected to commemorate this man who “ snatched 


the lightning from the heavens and tae scoptre from tno 
tyrants.” 
One Advantage of Good Light.—The EA 


claimed for the electric light over any other illuminant are: 
many, though until the other day we had not heard the 


“arc” termed a “life preserver.” However, it may easily 
be proved to possess such a virtue. 
trouble to enquire of the officials at any of our large London 
goods yards, the chances are he will be told that far fewer 
accidents have occurred during shunting operations since 
the introduction of arcs. We have one particular yard in 
mind where no fatal accident has taken place for several 


years, although previous to the introduction of electric 


arc lighting accidents were no rare occurrence, whereas 
now they are equally conspicuous by their absence. It 
is a matter of common knowledge that shunting operations 
are conducted for the greater part at night. Under the 


well-placed arcs which now adorn most of the principal 


yards, this work is carried on as if by daylight, the shunters 


being exposed to no danger for want of sufficient light. So 


it is that risk to the operators has decreased enormously ; 
in fact, what was not long since regarded as a very 
dangerous occupation is now hardly considered as such in 
well-lighted yards. The manager of the particular yard 
referred to above expressed himself recently within our 
hearing somewhat as follows: No, don’t bring your auto- 
matic coupling arrangements here—I don’t believe in them. 
What we want is plenty of light ares, they're more in 
our line.” Here we, indeed, have an instance of credit 
being given where it is due. 

_Amusing.—tElectrical matters constitute one of the 
modern reporter's most favoured topics, and as a con- 
sequence of this strange partiality some amusing copy is 
occasionally turned out. The following extract is a typical 
example, being taken from the Liverpool Courier: During 
the storm a startling incident occurred which shows the 
difficulties and dangers sometimes to be expected in the 
use of electricity as a motive power. About half-past five 
o’clock the shopkeepers and others at the junction of Park- 
road and Warwick-street were startled by a vivid light, 
immediately after a flash of lightning, which illuminated 


the street and the interior of the adjacent places of business 


as clearly as though they had been lighted by electricity. 


This was indeed found to be the fact by subsequent enquiry. 


memory. 
Emerging, as he did, from the people and establishing 
himself, by his own efforts, as printer and publisher, he 
became in turn statesman and diplomat—a friend of one 


such value 


jecture. It says: 
‘centered upon two aspects of the new word—that it is a 


If one takes the 


bas its exception. 


It was ascertained that a flash of lightning had at this point 
struck one of the electric ‘wires above the tramline, and 
that the current had become.ignited. As the result there 
was a considerable blaze. The light, so far as can be ascer- 
tained, burned brilliantly for a very short time, then it 
became extinguished, and the same process was twice 
subsequently repeated. At length the flame was extin- 
gujahed, and the full extent of the damage caused became 


‘apparent. The current in the tramwire was found to 


have been seriously interfered with—a disturbance which 
necessitated the partial stoppage of the cars for about half 
an hour. Afterwards the complete journeys were resumed, 
but the wire is understood to have been damaged to an 
extent which will involve careful examination and e 
So we should think. 


% Electromobile.”—In our issue of the 287d ult. we 
published the result of a competition originated by our 
Transatlantic contemporary, the Electrical Review, for the 
best name to be applied to a self-propelled vehicle for use 
on the roads. Out of some 400 names forwarded, the 
judges decided in favour of that of “electromobile.” We 
ventured to remark at the time we ascertained the result 
that there were certain objections against the common 
usage of such a word. One was its length in an 
age when the tendency was to cut down all terms 
connected with sport to the irreducible minimum. It 
would appear from the editorial columns of a ‘recent issue 
of our contemporary that we are not alone in this con- 
% A complaint seems to have been 


hybrid, being part’ Latin and part Greek, and that it is 
too long. In the same category precisely may be mentioned 
‘radiophone.’ The words telegraph, telephone, thermo- 
meter, etc., which are in daily use, are.very nearly as long, 
and certainly no more euphonious than electromobile.” Our 
contemporary then admits the truth of the argument we 
ourselves advanced in commenting on the matter by saying 
that the tendency of the times is to shorten words. There 
seems to be no doubt that electromobile will become 
‘mobile,’ or, perhaps, ‘mobe,’ in popular phrase. The 
two-syllable word is shorter than victoria, brougham, etc., 
and very much more pronounceable than hansom, surrey, 
or buggy.” In conelusion, our contemporary believes that 
the word has come to stay, and that the mere fact of ite 


hybrid origin certainly does not bar it from acceptance in 


the English language, the most hybrid of tongues. 


Nottingham.—lIt is not often that we réfer in this 
part of the paper to central-station accounts, but every rule 
For many years we have strongly 
insisted upon the view that the energy: generated for 
lighting purpoees would, in the not very distant future, be 
small compared with that generated for power purposes. 
At the present time in a good many central stations the 
load for power purposes is looked upon more or less in the 
nature of a by-product, the energy generated for electric 
lighting being the principal manufacture. Hence the 
charge per unit for power purposes is considerably less 
than that for lighting purposes. Of course, this is but a 
broad view of the case, and many details have to be con 
sidered in organising a central station. Nottingham is now 
charging a uniform rate of 1d. per unit for power 
purposes, while the charge for lighting is as follows: 
for any quantity not exceeding the equivalent of 100 hours 
of supply per quarter, or at the rate of 400 hours per 
year, at the maximum power demanded by the consumer, 
at the rate of 4d. per unit; for any further quantity 
exceeding the equivalent of 100 hours of supply per 
quarter, at such maximum power, at the rate of 2d. per 


unit, The annual figures relating to this installation are 


inp, 
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as follows: Board of Trade units generated (estimated), 
951,519; units sold (total), 894,674; units sold to con- 
sumers, 875,745; units sold for public lighting, etc., 
18,951; units used on works, 9,079; maximum supply 
demanded in kilowatts, 1,099; number of public arc 
lamps, 15; number of consumers, 850; lamps, equivalent 
in 8 c. p., 67,339 ; capacity of generating plant in kilowatts, 
1,622; price charged for lighting, ad. and 2d. per unit; 
charged for power, 1d. per unit. , 


Straight from the Shoulder.—We have received a 
copy of the Barrier Truth from some friend in New South 
Wales, and there is contained a marked paragraph entitled 
“Clean Bowled.” We reproduce this paragraph, and, 
although the statements may be made in a slightly 
different manner from what is ‘customary in English 
journals, they are very much to the point. The 
exploiters of quack medicines, quack apparatus, quack 
anything, in fact, into which can be dragged the name of 
electricity are multitudinous; but so long as the general 
public remain so utterly ignorant to the first principles of 
the subject, so long these impostors will be able to obtain 
a considerable income. Our contemporary says: Some 
four years ago a frizzy-headed fraud calling himself 
' Professor Richard ’ caused considerable excitement locally 
by posing as an electric healer. The writer, Mr. Betteridge, 
Alderman Warren, and others brought quite a storm of 
‘indignation about their ears by questioning his bond fides 
and trying to hold him up to execration as a fraud. They 
cared little because they knew they were barking up the 
right tree. It was shown that he was no other than 
Edouardo Geismardo, who erstwhile had been a Melbourne 
glove-fitter, and who had got into trouble for fraudulent 
insolvency, but still his dupes howled for him. He has 
lately posed in Paris as ‘Dr. Edwards,’ a mystic faith- 
healer, and he is now in durance vile in that city on a 
charge of fraud. May he remain there? There are a lot 
of these bogus professors knocking round, preying on the 
ignorance and credulity of the mob. The man who without 
actually holding a professorship, or, at all events, without 

having done so dubs himself ‘ professor,’ is a com- 
bination of thief and liar. He is falsely claiming honours 
which are not his. Sensible men will leave no stone 
unturned to expose and overthrow such humbugs.” 


Electric Barge.— With a view to increasing the carry- 


ing capacity, and also avoiding the risks of heating the 


cargo, an important and enterprising firm of manufacturers 


near Birkenhead, says a contemporary, have had their last 


new barge built for electric propulsion instead of for steam. 
The vessel is 75ft. long, 21ft. beam, with a total displace- 
ment of 225 tons when fully loaded. 
of cargo per journey. The battery, which is the all-impor- 


tant part of such a vessel, consists of 112 Headland storage 


cells, made by the Headland Electric Storage Battery Com- 
pany, London. The plates are made of that company’s 
patent bar grids, and pasted in the usual way. Each cell 
consists of a lead-lined teak box, 16in. by 22in. by 14in. high, 
containing 29 plates, each 9jin. high by 12in. broad by gin. 
thick, separated by ebonite separators. The cell is sealed 
to prevent the acid solution spilling, and has a specially 
designed fume outlet connected by lead piping with the 
open air. Each cell weighs 4cwt. and has a capacity of 
2,000 ampere-hours at a normal discharge rate of 300 
amperes. The whole battery is divided, part being in the 
bow and part in the stern of the vessel, the intermediate 
space being occupied by cargo. The vessel is propelled by 
twin screws worked by two 40-h.p. electric motors by 
Messrs. Clayton, of Manchester, each taking a current of 
150 amperes at a pressure of 200 volts. The Hopkinson 
series-parallel controller is used for varying the speed of the 


It carries 150 tons 


vessel. The lever by means of which these changes are 
brought about is under the control of the steersman, and 
contains five notches, corresponding to five different speeds 
from “slow ” to full speed.“ The usual reversing switch 
is inserted whereby the vessel is able to go ahead or astern 


at each speed as desired. There is a winch or small crane 


on board worked by an 8-h. p. electric motor of the same 
make as the large ones, and taking 30 amperes at 200 volts. 
It has a separate controller with three speeds. Our con- 
temporary adds that the vessel considerably outpaces her 
sister steamboats of the same size on the River Mersey, 
although she carries much more cargo than they do. 


Royal Institution.—The managers of the recent 
centenary celebrations have received gratifying assurances 
from their guests that the centenary celebrations as a 
whole were highly appreciated and considered not unworthy 
of the past history of the Royal Institution, and of good 
augury for that new century of scientific work to which it 
has now to apply itself. Thus Prof. Cornu, on his return 
to Paris, has made an almost enthusiastic report to the 
French Academy of Sciences, from which we quote as 
follows: Lord Rayleigh and Mr. James Dewar have 
reviewed, in their remarkable commemoration lectures, the 
principal discoveries made in the laboratories of the Royal 
Institution by Thomas Young, Sir Humphrey Davy, Michael 
Faraday,and John Tyndall. Most interesting experiments 
were shown, and especially those referring to the relation 
of sounds and to liquid hydrogen excited veritable 
enthusiasm. Thus we were enabled to go over the whole 
track which, thanks to this beautiful institution, has been 
followed during the whole of the century. After a very 
complimentary reference to the universities of Oxford and 
Cambridge, in wu.ch he speaks of the priceless treasures 
contained in the colleges of the former, Prof. Cornu 
continues: After our stay amongst the English 
scientists, we return, not only impressed by their 
most cordial hospitality, but filled with true admiration 
of the manner in which they cultivate and honour science. 
The history of these universities, and especially that of the 
Royal Institution of Great Britain, offer a very instructive 
example ; it shows the methods by which a nation anxious 
to raise itself to che firat rank of scientific progress, to 


| encourage the highest class of research and to teach the 


application of the same, arrives at the end it has in view. 
They choose in each epoch the most prominent scientists 
and give them the independence and the means required 
without which in these days it is impossible to realise great 
discoveries. There is a subject for meditation and study 
for those who have the honour to direct the scientific move- 
ment, and who take pains to maintain our country in the 
high rank which its traditions impose upon it.” 
Accumulators.—It is not long, says the Elektro- 
techniker, since the manufacture of accumulators entered 
the stage of methodical progress on the basis of pure science. 
But although great progress in the theory of accumulators 
can be recorded, their practical introduction meets with 
some difficulties, which might, however, be overcome by 
taking the necessary preventive measures. The principal 
difficulties in question, as pointed out recently by Dr. 
Miillendorf before a meeting of German engineers, are 
constituted by the irresponsible, careless, or ignorant treat- 
ment on the part of those in charge, such as the presence 
of foreign matters in the filling acid, considerable fluctua- 
tion of the charging current, and violent mechanical con- 
cussions. The two first evils might be successfully combated 
by the distribution of -working rules and the examination 
of the attendants as to such, in addition to the testing of 
water and acids for the presence of foreign bodies before 
employing the same. Special care should be taken that 
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the acids employed contain no chlorine, which is a great 
enemy of accumulators. The life of a battery depends 
not only upon its construction, treatment, etc., but also 
upon the rate at which it is discharged and the occurrence 
or avoidance of mechanical concussion. The smaller the 
density of current discharged from the accumulator in pro- 
portion to the surface of the positive plate, the greater will 
be the endurance of the latter. For this reason endeavours 
are made to construct plates possessing the greatest 
possible active surface with small volume and weight. Dr. 
W. Majert, Grünan, and F. Berg, Berlin, have succeeded in 
constructing plates whose active surface (actual) more than 
15 times exceed the apparent surface, barely 50 grm. of the 
plate’s weight falling to the quadrat-decimetre. Cast lead 
grids are principally used as negative plates, the hollows 
- being filled in with litharge, such as minium, for example. 
In order to prevent injury through severe mechanical con- 
cussions, which might shake the active mass from the plate, 
efforts are made to give the latter corresponding elasticity, 
which is of especial importance where accumulators destined 
for traction purposes are concerned. This is accomplished in 
the case of the Berlin electric tramways working on the 
mixed system—overhead trolley supplemented by accumu- 
lator cars—by inserting rubber buffers between and under 
the vulcanite containing boxes. It may be mentioned that 
each of the cars in question carries 200 cells weighing over 
2'5 tonnen. When carrying its full complement of pas- 
sengers one of these cars weighs about 20 tonnen, and with 


the battery current is able to attain a speed of somewhat 


more than 20 km. per hour. 


The Zeeman Effect. — A short editorial in our 
contemporary, the Electrical World and Engineer of 
New York, discusses the dynamical theory of the 
Zeeman effect. It is well known that when a flame 
is subjected to a powerful magnetic field, and the 
spectrum of the flame is examined with great care 
and magnification, the lines of the spectrum are found 
to split into separate dual components, so that each 
line becomes divided into a pair of close parallel lines. 
It has been shown that if the atoms of an incandescent 
gas consist of electrified particles or ions, that is to say, 
of minute particles carrying fixed and invariable electric 
charges, such as we are led to suppose may be the case 
from the phenomena of electrolysis; then if these ions 
spin or describe minute orbits around an axis of rotation, 
each such rotating member is the equivalent of a circular 
electric current or a current passing perpetually in the 
orbit loop. A powerful magnetic field brought to bear 
upon sueh circular currents may necessarily exert an 
electromagnetic force upon them, tending to distort the 
orbits. The nature of this distortion is such that the 
period of rotation is virtually altered and split into 
two nearly equal components, one slightly above and the 
other slightly below the normal speed of rotation. This 
is in apparent agreement with the spectrum observations 
of the Zeeman effect, since one of the two line components 
represents a slightly retarded vibration and the other 
slightly accelerated vibration. The conclusion is therefore 
suggested that orbital movement of electrical charges does 
take place within a molecule of any substance. If this is 
true, two entirely different phenomena can be accounted 
for in a general way. One is that these rotated electrified 
ions being the equivalents of circular currents are really 
atomic magnets, and it is possible that the structural 
relation of the atoms in the molecule may or may not 
enable this magnetic condition to be externally developed. 
That is to say, the molecule of iron might be of such 
structure that the magnetism is externally developed, 
while the molecule of copper might be such that thb 


magnetism would be neutralised within the molecule. 
Moreover, this rotation of charges constitutes energy, 
although it does not imply the waste of energy. It 
might, however, account for the store of chemical energy 
in a molecule which is liberated under certain chemical 
unions. In other words, it is possible that the union of 
two molecules might result in the mutual arrest of the 
atomic orbite with the liberation of the previously stored 
energy in the form of oscillation of the molecules bodily— 
i. e., as heat. As our contemporary rightly concludes, it 
is hardly necessary to say that such hypotheses are 
merely speculations until further evidence has been 
accumulated. 


Solvents.—An abstract in the current issue of the 


Journal of the Chemical Society by Louis Kahlenberg and 
Azariah T. Lincoln on the question of the dissociative power 
of solvents, reads as follows: In order to ascertain the 
conditions which are necessary for the production of an 
electrolyte, the authors have determined to what extent 
ferric chloride, antimonious chloride, bismuth chloride, and 


mercuric chloride are capable of yielding conducting solu- 
tions when dissolved in various organic and inorganic 
solvents. The hydrocarbons and their halogen substitu- 
tion products do not give conducting solutions. Alcoholic 
solutions conduct well comparatively, but less so in the 
higher members of the series; phenols give solutions which 
conduct less than the alcohols. Ethers and acid anhydrides 
yield solutions of very low conductivity, whilst carbon 
bisulphide does not give conducting solutions. Aldehydes 
and ketones give conducting solutions, but chloral forms 
an exception, and gives non-electrolytic solutions. Ethereal 
salts, and especially the higher homologues, give solutions 
of very low conductivity; substitution of Cl, Cn, or CH, - CO, 
tends to increase rather than decrease the conductivity. 
Oxidised nitrogen compounds, nitriles and cyclic compounds 
containing nitrogen give conducting solutions, but phenyl- 
hydrazine and aromatic amines give non-conducting solutions. 
Arsenic trichloride gives conducting solutions, but not 
phosphorus trichloride. A table is given in the paper showing 
in detail the results obtained with 72 différent solvents, and 
measurements are given of the conductivity of a number 
of solutions in methylic and ethylic alcohols, acetone, 
ethylic acetate and acetoacetate, benzaldehyde, and nitro- 
benzene. By far the larger number of solvents which give 
electrolytic solutions have a high dielectric constant, whilst 
solvents of low dielectric power do not give conducting 
solutions Nernst's bypothesis, that there is an intimate 
connection between these two properties, is therefore 
entirely confirmed. Many of the solvents, however, which 
give conducting solutions have a very low coefficient of 
association, and are not polymerised to any appreciable 
extent. Dutoit and Aston’s hypothesis (Abstracts, 1897, 
ii., 546) cannot therefore be maintained. Brühl's hypothesis 
(Abstracts, 1895, ii., 163), that conductivity depends on the 
residual affinity of tetrad oxygen, pentad nitrogen, etc., 
is contradicted by the want of conductivity of solutions 
in ether, ethylic carbonate, chloral, the aromatic amines, 
phenylhydrazine, and phosphorus trichloride. Moreover 
the substitution of the unsaturated cyanogen group for 
hydrogen in ethylic acetate does not produce any marked 
increase in the conducting power of its solutions. Molecular 
weight determinations by the cyroscopic method in nitro 
benzene solution gave values which decreased with increasing 
concentration in the case of ferric chloride, antimony 
chloride, and stannic chloride, whilst increasing values 
were obtained in the case of arsenic, bismuth, and 
phosphorus trichlorides. In the former case the molecular 
weight in dilute solution is considerably greater than the 
calculated value, and in the latter case considerably less. 
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VERBAND DEUTSCHER ELEKTROTECHNIKER. 


SEVENTH ANNUAL MEETING AT HANOVER. 
(BY OUR SPECIAL CORRESPONDENT.) 


The elements generally favour the annual meeting of 
the Verband Deutscher Elektrotechniker. Maybe this is in 
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River Leine, which wends its course through the town, 
confers upon the inhabitants all the advantages common to 
a navigable waterway, though Hanover is tbe remotest 
town from its mouth enjoying these advantages, a fact 
which has no doubt contributed largely to its rapid develop- 
ment as an industrial centre. 

According to historians, Hanover must have been an 


Beguinen Tower and River Leine, Hanover. 


just recognition of the excellent work done by the Verband, 
ut, whatever the reason, this year certainly brought no 
disappointment, for the opening day (Thursday, June 8) 
broke gloriously, and it was a contented-looking multitude 
which had gathered in charming Hanover to attend the 
four days’ proceedings. A heavy programme had been 
arranged, but, as usual, the business of the meeting was 
supplemented by pleasure excursions, etc., in which the 
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important village even so far back as 1163. The old town 
was formerly enclosed by walls, some portions of which, 
including the Beguinen Tower (a view of which we give), 
are still preserved intact. Although the history of the 
town contains reading of more than usual interest, it is 
unnecessary to enter into detail here. Suffice it to say 
that it now occupies a proud position at the head of modern 
progress and development. We read that the town possessed 


Hei renhauser Allee, showing Royal Technical College, Hanover. 


ladies of course took part—a plan well calculated to destroy 
monotony, and which the Germans, as I have emphasised 
in these columns before, understand to perfection. From 
its commencement the meeting promised to be even more 
successful than its predecessors in point of numbers attend- 
Ing, & result no doubt largely contributed to by the repute 
and happy position of the centre selected. Hanover, it 
may be mentioned, is situated on the borders of the 
mid-German highlands, being 55m. above sea-level. The 


street lamps to the number of 390 so early as 1696, though 
their efficiency as a lighting medium was sadly impaired 
by the green glass used in those days. However, thanks 
to the progressive policy of a certain Mayor Alemann, 
the number was soon increased to 714, white glass 
being substituted for the green. With regard to the 
progress of more recent times it may be mentioned that 

anover was the first town on the Continent to adopt gas 
for the lighting of its streets. The town authorities were 
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almost equally prompt in recognising the advantages of 
electricity as an illuminant, and decided in 1889 to erect a 
central supply station at the cost of the ratepayers. Previous 
to this numerous installations for strictly local supply had 
been put down, the first dating from 1884, besides several 
large private installations. However, I shall have more 
to say later on about the lighting of the town electrically. 
Besides all this, it is pretty generally known that Hanover 
boasts a somewhat unique system of electric traction—viz., 
a composite system, with trolley wires for working those 
portions of the lines situated on the outskirts of the town, 
and accumulators for the centre, the cars being provided 
with the necessary apparatus for working on either system, 
thus obviating the necessity of changing cars for the 
different sections. The system has been previously 
described in these columns, though it may be mentioned 
that the Siemens and Halske type of collector, provided 
with a contact surface of aluminium, is now used. 

It is difficult to recognise in Hanover—with its wide 
streets, beautiful parks and gardens, and bright, clean- 
looking houses—the centre T commercial enterprise and 
industry, yet the town has taken an important part in the 
industrial progress of Germany since the thirteenth century, 
and a drive through its suburbs is well calculated to impress 
the fact. The manufactures of Hanover and its suburbs 
are various, the textile industry being represented amongst 
others. Nor is this manufacturing activity surprising when 
we consider that, in addition to other natural advantages, 
anthracite coal of a fairly good quality is won in the 
immediate neighbourhood, over 4,000 workmen being 
employed in the Deister pits. Another valuable mineral 
found in the district is kali ; nor must mention be forgotten 
of the asphalte, for which the province has become famous, 
5 for the world's market in the neighbouring village, 

immer. To this list of local productions might be added 
many others, but the above remarks, together with the 
accompanying views of the town itself, will suffice to 
convey some idea of Hanover and its immediate surround- 


in 

Now to turn to the proceedings of the meeting in 

uestion. The official programme was commenced on 

ursday morning, June 8, when the committee and 
council held their respective sittings in the New House 
with closed doors. In the evening a reception was held in 
the Palmengarten, about 400 persons being present. Mr. 
Dettmar, chief engineer of the firm Gebriider Körting, 
and president of the local branch of the association, 
welcomed the guests to Hanover, a very pleasant evening 
being subsequently spent with music, recitations, and glee 
singing, intermingled with the inevitable speechmaking. 
A memento of the occasion was presented to those present— 
a telegraph insulator in the guise of a cognac glass. Much 
amusement was caused at this, especially upon the glasses 
being duly filled by the waiters with prime cognac. In 
the course of the evening I met many old friends and 
acquaintances, though some faces which I had expected 
to see were absent. Mr. Gisbert Kapp was, of course, 
pon and his English friends will be glad to hear he was 
ooking very well. Another gentleman present, of whom 
a large circle of friends will be glad to hear, was Dr. 
Julius Juttke, director of the Aron Electricity Meter Com- 
pany, Limited. Recent progress in the electrical world 
was, of course, opportunely discussed, and I heard, 
amongst other things, mention of a really brilliant 
idea for a patent—viz., an electricity meter to save 
the consumer's pocket. As might be guessed, the 
meter in question is simply arranged not to register. 
Perhaps the station engineer may have something to say 
about the introduction of this principle into a patent, 
though no doubt the consumer would welcome the intro- 
duction of such a meter into the market. 

The meeting proper commenced on Friday morning at 
10 o'clock in the New House, when the chairman, Mr. W. 
Siemens, opened the proceedings in presence of about 
90 members. In the course of his speech, Mr. Siemens 
referred to the steady development of the electrical industry 
in Germany, and expressed a hope that Germany would 
succeed in retaining the position which it now held. He 
also pointed out the necessity of better organisation in 
order to successfully meet American competition. 


Then followed several speeches by Government repre- 
sentatives and delegates from various sister associations, 
etc., whereupon the general secretary, Mr. Gisbert Kapp, 
read the annual report. From this it appeared that the 
number of members had increased during the year by 283, 
bringing the total membership of the Verband up to 2,395. 
The financial state of the association proved likewise very 
satisfactory. Practically all the States of Germany had 
adopted the safety rules passed by the Verband, and at 
the request of the Prussian Chamber of Commerce the 
Safety Rule Commission of the Verband had formulated 
safety rules for medium-tension currents, which would be 
submitted to the meeting for approval. 

Certain new clauses proposed for introduction into the 
standing rules of the association were adopted without 
discussion. 


THE ELECTRIC LIGHT RAILWAY BETWEEN 
DUSSELDORF AND CREFELD. 


The following is an abbreviation of a paper read by Mr. 
Gustav Braun before the Verband Deutscher Elektrotech- 
niker, in Hanover, and reprinted in the Elektrotechnische 
Zeitschrift. As the author remarked, this railway is of 
especial interest to the engineer on account of tbe high- 
speed working for which it has been designed, and con- 
sequent deviation from ordinary practice in its construction. 

The importance of direct connection between the two 
towns, Diisseldorf and Crefeld, had been long recognised, 
and this connection is now an accomplished fact. 

Diisseldorf is situated in a beautiful fertile plain on the 
right shore of the Rhine, and besides a flourishing machine- 
building industry possesses manufactories of a very varied 
character. Crefeld, situate some 6 km. inland, on the 
opposite side of the Rhine, is the centre of Germany’s silk 
and velvet industry. The first negotiations to secure direct 
communication between these. two important towns by 
means of a permanent bridge and direct railway connection 
took place some 40 years since. But when a Government 
decree was bestowed upon a Cologne syndicate, authorising 
the same to construct the Cologne-Neuss-Crefeld railway, the 
difficulties in the way of the Diisseldorf scheme increased 
considerably. However, in 1891, after fresh negotia- 
tions, the Minister for Railways expressed his approval of 
the scheme, and promised to lend his utmost support to the 
endeavours which aimed at its realisation. Then followed 
preliminary arrangements and further negotiations, until at 
last all technical and personal difficulties had been success- 
fully overcome, and with the hearty support of the local 
authorities a company—the Rheinische Bahngesellschaft— 
was promoted having for its object the erection of a bridge 
over the Rhine by Diisseldorf, and the construction of a 
light railway from Düsseldorf to Crefeld, calculated 
to provide a comfortable and rapid transit between 
these two towns as well as to open up the intermediate 
country. This stage was reached in 1896, and in December 
of the same year the newly-formed company invited com- 
petitive schemes for the construction and electrical equip- 
ment of the proposed railway from a number of firms, 
among whom was the firm of Messrs. Siemens and Halske, 
Berlin. 

In the conditions stipulated the most important were 
those relating to speed. This was to be so selected that 
the whole journey should not occupy more time than the 
journey over the State railway vid Neuss. As was subse- 
quently estimated, this stipulation would necessitate a 
velocity of 40 km. per hour over the country portion of 
the line—a very considerable speed for light railways—so 
that all thought of employing public streets over the open 
stretch had to be banished from the first. For this reason 
the track is not taken through the intermediate villages, 
etc., but skirts them as close as possible. Fig. 1 shows a 
plan of the track. The entrance into Crefeld is not very 
favourable, several sharp curves having to be negotiated, 
as will be seen. The total length of the line from the 
Haroldstrasse in Diisseldorf to the Rheinstrasse in Crefeld 
amounts to 22°2 km., the length of the open track between 
Oberkassel and Bahnhof Crefeld being 16‘7 km. The 
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stee gradiente of the line occur at the approaches 
at either end of the new bridge, amounting here to 1 : 40, 
while the sharpest curve possesses a radius of 20m., which 
circumstance had considerable influence on the design of 
the rolling-stock. 

Oberkassel was stipulated in the conditions as site for 
the principal generating station, although this position did 
not appear especially favourable considering its distance 
from Crefeld. Several circumstances were, however, 
responsible for this choice, but principally the intention 
of supplying current for power and lighting purposes over 
the district between Oberkassel and the new Rhein bridge. 
Besides this provision was to be made in the designs 
for extension of the power house. It was further 
proposed to procure current for working that section 
of the line situate between Osterath and Crefeld from 
the Corporation electricity works at Crefeld. At the 
same time an alternative scheme for providing this section 
with current was suggested for consideration, in which con- 
nection it was proposed to take the opportunity offered of 
supplying the parishes of Osterath and Fischeln with energy 
for power and lighting purposes, to which end, perbaps, an 
alternate-current feeder from Oberkassel, an accumulator 
sub-station, or a second power station might serve. In 
conclusion, the question was suggested for consideration as 
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to whether it would not be preferable to erect the power- 
house for working the railway near the middle of the track, 
and afterwards supply energy for power and lighting pur- 
poses in both directions from such central positions. ith 
the exception of a short length of line in Düsseldorf, for 
which the conduit or accumulator system of working was 
suggested, it was proposed to equip the whole line for the 
overhead trolley system, even within the town of Crefeld, 
and the necessary sanction was duly forthcoming. On the 
basis of these general conditions Messrs. Siemens and 
Halske got out a scheme, which they submitted in com- 
petition at the end of January, 1897. This scheme, with 
some modifications, was the one eventually selected for 
adoption. In it the generation of continuous current at 
a pressure of 600 volts for working the railway was 
recommended, since alternate current, as such, had hitherto 
found no application in traction work, nor had any marked 
success been attained with the employment of rotary 
currents. 

It was further pointed out that the generation of high- 
pressure alternate current must for economic reasons take 
place in a single power station, thereby necessitating the 
erection of one or more transformer stations in such situa- 
tions that the wire used for the overhead feeders be of the 
smallest possible diameter; and this system was not practical, 
since experience in transforming alternate currents into 
direct current had shown the system to be impossible 


without such a high percentage of loss that the working 
cost reached a much higher figure than with the direct 
generation of continuous currents. 

In the event of the existing generating station at Crefeld 
supplying the requisite energy for working the stretch 
Crofeld-Osterath, as suggested in the conditions given, 
Messrs. Siemens and Halske recommended the erection of 
a generating station near Oberkassel, or, in case no 
reliance could be attached to such supply, the erection of 
a second generating plant at Fischeln was proposed. The 
provision of only one power station for the whole length 
of railway at the centre of supply would, on the other 
hand, would entail such heavy costs for cables in order to 
avoid too great a fall of potential in the same that the 
installation of two generating plants. appeared to offer 
greater advantage. 

To compensate current fluctuations, provision was made 
for two batteries of accumulators to act as regulators—one 
for each generating station. It was proposed to situate 
one of these batteries in the power-house at Fischeln and 
the other in a sub-station at the Meerer Forsthaus(marked 9 
on the plan of the route). This latter site was selected 
because, according to the anticipated traffic over the line, 
a greater demand for current was expected here, which 
might then be met by the battery. At the same time this 


compensating battery, in spite of its distance from the 
generating station at Oberkassel, would act as an auxiliary 
unit in case of heavy demand. Further, in the event of 
the stretch between Oberkassel and Diisseldorf being 
equipped for mixed working with accumulators, the 
batteries in the accumulator cars in circuit with the over- 
head trolley wires might assist the generating plant at 
Oberkassel in case of heavy demand. 

With regard to the potential of the current employed, 
which, in order to keep the initial cost of installation low, 
should be chosen as high as practicable, a working potential 
of 600 volts appeared the most suitable for the case in 
question, the adoption of a still higher potential being 
inadvisable in view of a possible connection later on with 
the systems of electric street tramways in Diisseldorf and 
Crefeld, which the adoption of a higher working potential 
than 600 volts might preclude. 

In accordance with the general conditions laid down, pro- 
vision was made for the necessary distribution of current 
on the overhead wire or trolley system, except for the short 
length proposed to be worked by accumulator cars. It was 
found that the original proposal to equip the line for the 
trolley system of working over the greater portion of its 
length could not be improved upon for simplicity and 
cheapness on account of the numerous level crossings to 
be negotiated along the open stretch. At the same time, 
it had to be taken into consideration that no such velocity 


THE ELECTRICAL ENGINEER, JULY 7, 1899. 


as was proposed here had previously been attained on lines 


similarly equipped. However, special trials undertaken 
by Messrs. Siemens and Halske established the fact that 
even with the cars running at the high speed in question 
the form of sliding collector (see Fig. 2) adopted by them 
preserved a thoroughly efficient contact with the trolley 
wire. But to make matters doubly certain, and to provide 


for the better collection of large starting currents, etc., it 
was determined to equip the motorcars destined to convey 


the through traffic each with two of these collectors. The 
remaining details suggested in connection with the over- 
head system of conductors were as follows: 

Corresponding to the two proposed generating stations, 
the division of the overhead conductors into two indepen- 
dent insulated sections which might be connected together 
through the medium of suitable switch gear, was recom- 
mended. The trolley wire should consist of two hard 
copper wires over ite whole length, each of 9mm. diameter, 
provision being made for double insulation to earth. 

In order to prevent interruption of traffic in the event 
of a breakage of this trolley wire, the provision of a special 
feeder extending over the whole track was provided for, 
which it was proposed to connect with the trolley wire at 
certain intervals, so that in the event of a possible break in 
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or slackening of the conductors as required in order to 
keep them at approximately the same tension during 
summer and winter, a condition essential to smooth running. 

It was further proposed to divide the whole track into 
sections of 700m. to 800m. length insulated from one another 
by line insulators. The joining up of these separate sections 
was provided for by special switches at the points where 
the line insulators occurred, each of which could be actuated 
by means of a rod attached to the corresponding trolley 
pole. Each car would be furnished for this purpose with 
a suitable key, the line insulators being suspended between 
the supporting poles by means of steel wire, so as to anchor 
the trolley wires at these points. This method of insula- 
tion would prevent disturbances in one section from affect- 
ing the whole system. Further, it was proposed to protect 
each section by a lightning conductor provided with an 
automatic spark damper. l 

It was considered advisable to provide a separate feeder 
for each line from the generating station, specially insulated 
sections being proposed for the crossings. 

The rails were to be used as a return, each rail joint 
being provided with two bonds of 9mm. copper wire. 
Besides this, the rails should be electrically connected 
through transverse wires placed at intervals of about 50m. 
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the latter the interruption of supply would be limited to a 
section corresponding to the distance between two succes- 
sive trolley poles, the feeder to have a cross-sectional area. 
of 100 square millimetres. . 

Latticed iron poles with bracket arms were provided for; 
in the scheme to carry the trolley wires over the country; 
stretch of the track. These were so designed that in the: 
event of a second line of rails being put down at any time, 
a second bracket arm might be screwed on to each pole, 
without difficulty. But where the arrangement of metals 
at the various stations rendered a modification of this, 
method of suspension necessary, poles fitted with transverse: 
wires were proposed in lieu of the latticed iron ones with 
bracket arms. For the inner of the town, however, hand- 
some pipe masts were provided. 

The distance from pole to pole over the straight portions, 
of the country stretch was taken at about 30m., and for. 
the town at about 35m., while a lesser distance between 
the supports was, of course, adopted where curves and. 
points occurred. | 

a a 5 was provided for all wires to 
enable the tightening up of the same as might be. 
necessary. Special apparatus was, however, recommended! 
for the trolley wires, which should be placed at an average 
distance of 500m. apart to facilitate the ready tightening! 


As regards the type of car proposed for adoption in 
Messrs. S omeia and Halske’s scheme the following details 
may be mentioned. Chief attention was bestowed in this 
respect upon the motorcars required for the main service. 
Having regard to the sharp curves to be negotiated in the 
neighbourhood of Crefeld, and in order to secure smooth 
running at the high speed contemplated, it was proposed to 
adopt saloon cars (Fig. 2) running on four axles and mounted 
on normal gauge bogie trucks, with a distance between the 
wheel couples of 1,640mm. and a wheel diameter of 
800mm. The distance adopted between the truck centres 
was 5'9m., and the maximum length of the car between the 
buffers 12°4m. 

Screw couplings were provided under the platforms for 
attaching trailers. Each car was designed to accommodate 
50 passengers—seating space for 34 being provided and 
standing room for further 16 persons, eight at either end 
of the car platform—the car body being further mounted 
on springs. In place of the customary side seats, transverse 
seats were proposed, the car to be at the same time divided 
into two separate compartments—second and third class 
respectively. Ample provision for lighting by means of 
electric incandescents with reserve lamps for cases of 
emergency was made, as also for the requisite signalling 
apparatus, alarm bells, etc. | 
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As driving machines, it was proposed to furnish the 
locomotive cars with two motors apiece mounted inde- 
pendently so as to directly actuate each an axle. Such 
arrangement obviates the necessity for intermediary gear, 
thereby ensuring smooth and reliable running of the car. 
The latter were especially important considerations in the 
scheme under notice, considering the high speed of running 


proposed. 


and open two-axle trailers (Fig. 4), similar in structural 
design to the two-axle motorcars. 

For dealing with the market-produce traffic between 
Diisseldorf and Crefeld four-axle goods wagons (Fig. 5) 
were recommended, mounted upon bogie trucks similar to 
those of the saloon cars, the car bodies likewise to rest 
upon springs, but for the ordinary goods traffic over the 
line vans were recommended for adoption having a carry- 


Fic. 3. 


A similar disposition had been already introduced by 
Messrs. Siemens and Halske in connection with the tram- 
ways in Budapest and Gross-Lichterfelde, near Berlin, and 
had, moreover, given every satisfaction. For the rest, the 
offer submitted by Messrs. Siemens and Halske included 
protection against the possibility of undue currents through 
an automatic cut-out switch, in place of the apparatus 
usually employed. Lightning conductors were likewise pro- 
vided for, and guarantee given for the quality and efficiency 


ing capacity of 6,000 kg., and corresponding in their type 
of construction to the normal covered goods wagons on the 
Prussian State railways. 

Mention may be also made of the system of telephones 
recommended in Messrs. Siemens and Halske’s submitted 
scheme. For establishing an efficient means of communica- 
tion between the different stations, and from the latter 
points to the power-house, provision was made for a system 
of telephones between Diisseldorf and Crefeld. The estab- 


Fia. 4. 


of the conducting material employed. It was proposed to 
adopt a similar d. sign for the passenger cars not equipped 
with motors, so that the same might be converted into 
locomotive cars in case of necessity. 

Single-class two-axle motorcars (Fig. 3) were recommended 
for the local traffic in Diisseldorf and Crefeld. The design of 
these latter, looking aside from their electrical equipment, 
resembled that of ordinary electric tramcars. Besides 
these, however, the pro rolling-stock comprised closed 


Fia. 5. 


lishment of telegraphic communication had been decided 
against, since this would have presumed upon a certain 
training of the company’s servants, precluding therefore 
general use of the service. The conductors were to consist 
of two bronze wires, each of 2mm. diameter, constituting 
the lead and return, and supported from the trolley masts 
on cross-arms fitted with insulators. To these wires it was 
5 to connect all the stations and stopping - places 

tween Diisseldorf and Crefeld. It was further proposed 
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to divide this line into two sections over which the respective 
apparatus would be arranged in parallel. The station 
Meerer Forsthaus (marked 9 on plan of route) was conceived 
as dividing point, where a switch was provided for, by 
means of which the two sections might be joined together 
so as to admit of communication between one connection 
and any other connection over the whole line, the 
necessary apparatus for equipping the line being, more- 
over, arranged for working with induction currents. The 
call-bell were so conceived that by means of a crank a 
magnetic inductor attached to each receiver was actuated 
and a current thus induced, which in its turn actuated all 
the bells at the individual stations connected with the lines. 
A certain bell-call was proposed for each station, so that 
only tbat servant for whom the signal was intended would 
respond. In consequence of the proposed division of the 
line into two sections, it would also be possible to use both 
sections simultaneously without disturbance. 


(To be continued. ) 


MINERS’ LAMPS OF THE PRESENT DAY. 
BY D. G. A. P. 


It appears somewhat strange that, with the various 
improvements which are gradually ering: place in mining 
operations, more particularly in a mechanical direction, 
little or no substantial progress has been made in the 
direction of a suitable illuminant which can be used by 
the miners in their operations. Many attempts to solve 
the problem have been made, the best apparently attaining 
a commercial success for the want of a better. The intro- 
duction of a good portable miner’s lamp has no doubt been 
delayed and the difficulties much enhanced by the fact 
that such a lamp must fulfil certain requirements, some of 
which are incompatible with each other to a certain extent. 
It follows without much proof that in the aggregate better 
results would be obtained if the miners bad a lamp which 
5 light than tbe present ones, other things being 
equal. 

We may briefly enumerate the desiderata in a portable 
miner's lamp as follows: (1) it should be a safety lamp, and 
be incapable of sparking or exploding gases; (2) it should 
be light; (3) strong and be able to stand rough usage; 
(4) capable of easily lasting an eight-hours’ sbift or more ; 
(5) should give out a good light throughout this period, 
and without serious diminution of intensity ; (6) should not 
require much attention in order to maintain its illuminating 
power, and ought not to harm by being turned over on its 
side or be capable of causing the explosion of an explosive 


atmosphere by so doing. We thus see that a miner's lamp 
ought to possess a series of virtues which are realised in 
one or two cases only. The sources of illumination available 
for the purpose are oil, electricity, and , the latter in 
such a form as acetylene, but many difficulties will have to 
be got over and the cost reduced before this can be adopted 
to any extent. Of the remaining two sources, oil forms by 
far the greater proportion at present. It is, however, 
surprising that electric miners’ lamps are not being taken 
up more now, seeing the many improvements that have 
taken place in them during the past year, and also the 
great advantage they possess over the oil lamp in many 
ways. 

The author has recently made some lengthy tests on a 
number of the most prominent miners’ lamps in common 
use in this country. The results obtained, and which are 
given in the accompanying tabular form, will no doubt 
prove interesting (see Table A.). The photometer em- 
ployed for measuring the candle-power consisted of a long 
bank containing a Bunsen “grease spot” and a 2-c.p. 
“Methven screen” standard of light. The tests were 
carried out with considerable care, the individual readings 
practically being reproduced in each successive eight-hours’ 
test. The “means” only are, therefore, given. Lamp 
No. 14 only lasted seven bours on the average. In the 
case of the oil lamps, they were lighted 20 minutes prior to 
taking the first measurement of candle-power, in order that 
they might arrive at their normal working temperature. 
In addition, all the wicks were freed of the charred portions 
which accumulated, and were turned up slightly so as to 
give the same height of flame six times in the eight-hours’ 
run at about equal intervals. It was found that the candle- 
power diminished a good deal if this was not done. The 
batteries of the electric lamps were fully charged to start. 
with each time, and were considered to be discharged 
sufficiently when the terminal voltage had fallen to 
18 volte per cell. This accounts for No. 14 being turned 
out after seven hours. The lamp, the name of which is 
not given, is a well-known form of electric miner’s lamp. 
The bulbs of the electric incandescent lampe are protected 
by a strong flint glass, which could not be cracked by 
ordinary means. All the lamps except Nos. 13 and 14 
are from 10in. to 1lin. high over all. To draw a com- 
parison between the various lamps is not an easy matter, 
for at least five variable quantities should be taken into 
account—viz. : (a) candle-power ; (b) diminution of candle- 
power during a shift; (c) attention necessary to keep it 
up; (d) effect of the atmosphere of the mine on the lamp; 
(e) area lighted. It should be pointed out that most, if 
not all, of the oil lamps give better results as regards 
details (a—d) in the photometer room than they would in 


TABLE A. 
| 
Dimensions.“ s| Approx. | Weight — C. P. (means). --— 
Name of lam F 1 1 Protecting glass Lamp Size of angle of k a | | After | After 
a ee R cylinders, base. reflector range |° : tart, |, our | eight 
Height. | Diameter. | Diameter. of lamp. af 9 hours. hours. 
In. In. | In. In. Lb. | 
I. Common Davy. Round wick, surrounded by gauze, — 3˙5 — 360 183 02 | 024 | 016 
burning a mixture of 1 paraffin 
| to 3 colza. 
2, Common Clanny Round wick, burning 1 paraffin to 2 25 3°5 — 360° 2:86 | 066 | 0°32 | 0°55 
or Marsant. 3 colza. 
3. Common deflector Flat wick, glass cylinders, burning 2 2°25 3 25 — 360° 1 83 045 | 032 | 0°54 
ditto (aluminium). 
4. Thornebury ...... Flat wick, two glass cylinders,, 2 25 2°75 3°75 - 360° 3°86 077 | 0°75 | 0°54 
Barton’s burner, burns paraffin. 
. Round wick, burning benzene. 2 2 29 35 3605 45 03 03 | 035 
6. Ashworth's uni-Flat wick, parallel to reflector, 2'5 2 4 24x13 | 300° 333 l 0'95 | 1 
wick, | burning paraffin. | 
7. Ashworth’s tri-'Three round wicks, burning, 25 2 35 - 300° 36 110 l+] 105 
wick, | benzolene. 
8. Johnsons Flat wick, parallel to reflector, 2°25 2 3˙25 24 * 14 2805 3 48 0°93 086 | 0°90 
burning paraffin. | 
9. Morgan Round wick, colza and paraffin. 2 2 5 2˙5 360° 3°44 0°44 | 0°37 | 0:20 
11. Ashworth- Flat wick, reflector, burning colz 2˙5 2 3 ˙5 24 x 170% 180° 3°8 ‘22 35 54 
Hepplewhite- Gray and paraffin. | 
12. Headland (electric|Two-cell battery, non-spillable, 2°25 2'5 35 -- 360° 4'3 61 42 ‘34 
No. 253). glass cylinder, metal casing. 
13 Headland (electric|Two-cell battery, non-spillable ~ — — 2 140° 232 |12°7 |10°9 | 78 
o. 209). | wood case, 43 x 34 x 24. 
14. (electric) Three-cell battery, reflector, metal — — — 13 180° 5'16 1 0'8 0 54 


case 6 x 23 x 2%. 
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a mine, whereas the electric lamps are merely under normal 
mining conditions, and in addition Nos. 12 and 13—-Head- 
lands—would be considerably improved by the shaking they 
would get in thework. With regard to the oil lamps, their 
candle-powers are easily compared, but on comparing them 
with the electric miners’ lampse—No. 13, for instance—we 
see that it lights the whole circle, requires no attention, is 
unaffected by any kind of atmosphere and dust, which 
would not be the case with oil lamps giving more or less 
smoky flames. No. 13 takes the lead far away in candle- 


FIG.“ I. 


power’of all the one tested. It is much lighter, compact, 
and more portable than the otber types, and, in addition, 
it will run longer than eight hours before the limit of 
1'8 volts is reached, and can consequently take more than 
an eight-hours’ shift. Such good results as those obtained 
with Nos. 12 and 13 can only be obtained by the aid of a 
good form of storage battery, on which, of course, the very 
essence of the lamp depends. The lamps are made by the 
Headland Patent Electric Storage Battery Company, whose 
battery is now too well known and appreciated to need 
more than a passing mention. It will suffice to say 


FId. 2. 


that this cell takes the lead of the many types of 
storage cells in the all-important matter of the amount 
of electrical output per pound of cell complete, in almost 
absolute immunity from buckling of the plates, and in its 
lengthy life through rough conditions of usage, all of which 
points are of such vital importance in portable and traction 
cells. These two Headland electric miners’ lamps are illus- 
trated in Figs. 1 and 2, which practically explain themselves. 
The battery, which consists of two separate cella securely 
fastened together, is detached and replaced by a freshly- 
charged cell quickly and with the greatest ease. Each cell 
is provided with a patent non-spilling arrangement, seen in 


the raised portion at the top of each battery. It may bere 
also be mentioned that both of the lamps shown have been 
in use for the past two years. As many mines have now 
their own electrical plants, it is quite a simple matter to 
provide a duplicate set of batteries whicb can be charged 
while the ones in use are in the mine, and when these 
are run down sufficiently to take it out of its lamp-case and 
slip the freshly-charged cell into its place. One point much 
in favour of the Headland electric miner’s lamp is that, 
owing to the battery being made so easily detachable from 
its lamp-case, it can be charged away from the case, and 
the corrosion manifest in otber types of lamp consequent 
on charging is entirely done away with. Moreover, the 
cells can thus be inspected through their transparent cellu- 
loid cases and the condition of the plates observed ; and 
lastly, only one set of lamps complete are required, a 
duplicate set of batteries merely being wanted to replace 
the cells that have been in use in a previous shift. 


NEW MOTOR-STARTING RHEOSTAT. 


We illustrate herewith a new form of motor-starting 
rheostat manufactured by the Ward Leonard Electric 
Company, of Bronxville, New York. The rheostat shown 
is a motor-starting rheostat for a 50-h.p. motor, and is 
provided with automatic underload release. It will be 
observed that the construction of the rheostat is such that, 
when the supply fails, a heavy arm, normally held by a 
magnet against the action of the spring, is released, and 
after being moved by the spring through a considerable 
angle, this heavy arm engages with the contact lever of the 
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New Motor-Starting Rheostat. 


rheostat and delivers to it a sharp hammerblow, which 
drives the rheostat contact lever out of the heavy clips 
with which it is normally engaged. After starting the 
contact lever by this bammerblow, the spring continues 
the movement of the switch coutact lever until all of the 
resistance of the rheostat is inserted, and, finally, the 
circuit is entirely opened, so that when the supply E. M. F. 
is again established the rheostat will be in its starting 
position, and no damage can come to the motor or the 
rheostat. 

This rheostat is extremely compact for such large duty, 
being 16in. by 24in. upon the face and about Sin, deep. 
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GLASGOW TRAMWAYS. 


The 5 map shows the Glasgow system of 
tramways, and the dotted lines the various extensions pro- 
posed. Our map is reproduced from one appearing with 
the fifth annual Pa scp of the Tramways Committee to the 
Town Council of Glasgow. We have not given the full 
extensions to Paisley on the one side or to Barrachnie on 
the other. The number of reports at the present moment 
on electrical subjects is so great that we can only for a 
moment refer generally to the admirable report above 
mentioned. It states that the total receipts from all 


sources reached £439,224, of which £23,039 is due to the 


system of electric traction. The balance of receipts over 
expenditure carried to net revenue account is £121,118. 
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Port Dundas was purchased on May 4 last, as a site for 
the main generating station. This ground, which extends 
to 18,802 square yards or thereby, is bounded on one side 
by the canal, and is connected with both the Caledonian 
and North British Railways. The plans and specifications 
are well forward, and offers for the building and machinery 
will shortly be advertised for, while arrangements are also 
in hand for the necessary rolling-stock. 

“ In anticipation of the adoption of electric traction, a 
scheme for numerous important extensions both inside and 
outside the city, measuring in all 19 miles of double track, 
was approved during the past year. This proposed addi- 
tional mileage includes extensions to Shettleston, Toll- 
cross, Rutherglen, Cathcart, Pollokshaws, Paisley, etc. 
Satisfactory agreements were entered into with the County 
Councils of Lanark and Renfrew, and with the Town 
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Map of Glasgow Tramways and Proposed Extensions., 


The capital account on June 1, 1898, was £602,653, and 
the capital expended during the year was £92,980. The 
gross capital expended has been £758,760, but a large 
amount has been written off for depreciation, leaving the 
account standing on May 31 last at £666,475. At the present 
time we may quote two phs from the general 
remarks in this report, leaving further consideration of the 
accounts to the future. The paragraphs referred to read 
as follows: 

“On March 16 last the Town Council decided that the 
tramways department should generate the power for the 
tramways. Mr. H. F. Parshall, M.I.C.E., M.LE.E., who 
had been requested to report on the whole question of 
generating and distributing the current, was afterwards 
appointed consulting engineer for the scheme, which 
provides for one high-tension generating station with five 
sub-stations. An eminently suitable plot of ground at 


Councils of Partick, Rutherglen, Pollokshaws, and Paisley. 
The Glasgow Corporation (Tramway ete.) Bill, 1899, by 
which the Corporation are seeking powers, inter alia, to 
construct these extensions, has had the support of all the 
local authorities interested. It was passed on April 18 by 
a committee of the House of Lords, and will be considered 
by a committee of the House of Commons during the 
present month.” a 


MOTORCAR EXHIBITION. 


The Motorcar Exhibition, notice of which we gave in 
our last issue, was duly opened at the Agricultural Hall, 
Islington, on Monday, the rd inst.; but, as is the case 
with most exhibitions, the exhibits were far from being 
complete on the first day, many stands remaining empty. 
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This defect was soon remedied, however, and it is gratify- 
ing to note that the percentage of electrically-propelled 
vehicles on show is decidedly larger than at any previous 
exhibition of the kind. Progress in this direction, if not 
rapid, is still steady. One of the most interesting exhibits 
is that of a car constructed by the Electrical Undertakings 
Company, Limited, an illustration of which we give here- 
with. This car completed a run to Brighton from West- 
minster on Friday, the 23rd ult., on one charge at 
an average speed of 12 miles an hour, and claims 
to have thus beaten the record. It is fitted with 
Leitner accumulators, weighing about 9cwt. and possess- 
ing a capacity of 220 ampere hours, which, it is 
claimed, will suffice for a 90-mile run. The car body 
weighs one ton. The journey from Westminster to the 
Hotel Métrépole, Brighton, was accomplished by the car in 
one day. After the accumulators bad been recharged, the 
return journey was entered upon on the following day, the 
same average speed being maintained as on the out 
journey —i. e., 12 miles per hour—a very creditable per- 
formance, especially considering the same battery had 
already run over 500 miles of road. 


Besides the above, the exhibition contains numerous 
other exhibits of electrically-propelled vehicles, amongst 
which mention may be made of some vehicles of 
American construction imported by Messrs. Shippey Bros., 
Limited ; a sporting dogcart propelled by accumulator, 
exhibited by Percy H. Frost-Smith; a four-seated dog- 
cart, a three-seated skeleton phaeton and a two-seated mail 
Janaa propelled on the Riker system, exhibited by Messrs. 

ackenzie and Co.; an electric brougham, together with 
specially designed motors, etc., for carriage propulsion, by 
the Joel Electric Carriage Motor and Battery Syndicate, 
Limited; an electric victoria and pbaeton, by Carl 
Oppermann. There are also various other exhibits on 
view, including a gas-engine direct coupled to dynamo, 
by Messrs. Crossley Bros., Limited. The exhibits not 
electrical are, of course, in the majority, including an 
interesting show of motor vehicles by the Motor Manu- 
facturing Company, Limited, Coventry. 


OPENING OF THE HULL CITY TRAMWAYS. 


On Wednesday, July 5, the opening of the Hull city 
tramways took place. At the invitation of the Mayor 
(Caquncillor Gelder), a large number of guests assembled 
at the power station, Osborne-street, where, at the request 
of Alderman Lavard (chairman of the Works Committee), 
the Mayor formally declared the building open. Ina few 
well-chosen words he commented on the difficulties that 
had been successfully overcome in connection with the 
work, and also upon the wisdom of the committee in 
selecting the overhead system. He then called upon 
Alderman Wilde to start the first engine. After this had 
been successfully done, the Mayor, eulogising the work of 
Alderman Lavard, said that the most tangible way of 
showing their approval of bis energy and ability was by 
asking his wife’s acceptance of a silver tray inscribed with 
a record of the day’s proceedings. 
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When Alderman Lavard had suitably replied, the party 
adjourned to the Monument Bridge terminus of the tram- 
ways, where five. cars were waiting to convey them on a 
tour of inspection of the two completed sections. Alder- 
man Lavard started the first car, and having gone to the 
extremity of the Anlaby-road route, they then returned, 
and proceeded up the Hessle-rosd to the car-sheds at 
Liverpool-street, where light refreshments were partaken 
of. Here, after a lengthy toast list had been gone through, 
and an inspection of the sheds made, the party again 
boarded the cars and made the return journey to the 
Monument Bridge. The cars were then open to the 
public, and commenced to run a regular service. 


THE TELEPHONE BILL. 


On Monday the House of Commons Standing Committee on 
Trade met to consider the Telegraphs (Telephonic Communica- 
tion, ete.) Bill introduced by Mr. Hanbury. Mr. John Ellis 
occupied the chair. Clause I. (grant of £200,000 for the purpose 
of the Telegraph Acts) was agreed to. Several verbal amend- 
ments were also agreed to. 

Colonel Lona then moved to insert words providing that 
the licenses granted by the Postmaster-General should be by 
“ provisional order, confirmed by Parliament.” 

r. Hanspury said that the amendment would weaken the 
hands of the Post Office. Provisional orders would cause a 
certain amount of delay, and would bring in the control of the 
Local Government Board to an unnecessary extent. 

Mr. FAITHFULL Beca pointed out that the Post Office had 
obtained control of telephone licenses at a time when there was 
little interest in the subject, and almost by an accident. 

Sir J. WoopnHovuse thought that the amendment would 
largely defeat the object of the Bill. 

Sir J. Jorcey contended that a dissentient minority ought to 
have the right of appeal to Parliament, as the interests involved 
were so large. 

The amendment was negatived by 30 votes against 9. 

Mr. C. McArrnur moved the omission of the clause as a 
protest against the principle of municipalisation. There must 
either be some arrangement between the various authorities for 
laying junction wires or the Post Office trunk wires must be 
extended so as to connect the various systems, and that would 
involve great expense. There was also the objection that, 
according to the decision just taken, any one of these authori- 
ties might, with the consent of the Postmaster-General, impose 
a telephone system on the ratepayers without first obtaining the 
consent of Parliament. Then their licenses were to be extended 
for 25 years. 

Mr. HAN BURY pointed out that this was entirely in the 
discretion of the Postmaster-General. 

Mr. C. McArruvr said that if the clause was carried it would 
be practically out of the power of Parliament to revise the 
system in the future, and he invited the committee to review 
their decision and reject the clause. 

Sir J. Jorcey said he quite concurred in everything the hon. 
member for Liverpool had said, and he wished to join in the 
protest he had made. 

The clause as amended was agreed to by 35 votes to 7. 

The remaining clause of the Bill having been agreed to, 

Mr. HAx BURY moved a new clause providing (1) that where 
an existing company have, before the passing of the Bill, 
provided a system in any area and it is proposed to grant a 
new license to a local authority or to another company to work 
in the same area, then, if the existing company consent to its 
being made a condition of their license (a) that they will not 
give preference to any person within the area, and will not, asa 
condition of giving a service, uire from any person any 
facility except of supplying him with telephone communication ; 
and (b) that their charges within the area shall not exceed or 
fall below those authorised by the Postmaster-General, it shall 
be a condition precedent to the grant of the new license that 
when the existing company have incurred or contracted to 
incur material expenditure in laying underground wires and 
have acquired a wayleave, the wayleave shall continue for the 
period for which the new license is granted, but on the same 
terms and conditions, except as to continuation, as those upon 
which it was granted, unless varied by agreement with the 
local authority. (2) An existing company shall not, without 
the consent of the Postmaster-General, open an exchange in 
any area included in their license in which they had not, before 
the passing of the Bill, established an effective exchange. 
(5) Where a local authority or new company under license 
provides a system in any area in competition with an existing 
company, then, if the existing company consent to the oon- 
ditions (a) and (b) above stated being made conditions of their 
license, the license of the existing company shall within the 
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area be extended for the period for which the license of the 

local authority or new company is granted, but, except as varied 

by the Bill, the provisions of the license of the existing com- 

pany, shall remain in force. The clause would not apply to 
ndon. 

After some discussion, Mr. HAx BURY rose to explain. He 
said that as regarded the question of preference it had been 
found in practice that the National Telephone Company had 
been able, by giving preferential rates to large customers, to 
draw away a great deal of Post Office business. No public body 
or parma Tad would be allowed to give these preferences. 

In the discussion which followed, Sir J. Jorcey said that his 
objection to the clause was that the right hon. gentleman had 
completely altered the conditions that were laid down by the 
Select Committee. If he had known that the Government 
intended to extend the licenses beyond 1911 he certainly would 
not have signed the report. He opposed the clause because he 
believed that there ought to be a national system. 

The committee divided, and the second reading of the clause 
was carried by 28 votes to 5, and the committee adjourned until 
noon yesterday (Thursday). 


CITY ELECTRIC LIGHTING. 


A Select Committee of the House of Commons, consisting 
of Colonel Gunther i Mr. J. W. Crombie, Mr. J. 
Stirling Maxwell, and Mr. Owen Edwards, with Mr. Bonham 
Carter as referee, commenced on Monday the consideration of 
the Bill to confirm the order recently granted to the Charing 
Cross and Strand Electric Supply Corporation by the Board of 
Trade. Mr. Pember, Q. C., Mr. Shiress Will, Q. C., and the 
Hon. Sydney Holland appeared on behalf of the promoters. 
The chief petitioners against the Bill were the City of London 
Electric Lighting Company, who were represented by Mr. Pope, 
Q.C., Mr. Balfour Browne, Q.C., and Mr. J. Roskill. The 
Corporation were represented by Mr. R. D. M. Littler, Q.C., 
C.B., Lord Robert Cecil, Q.C., and Mr. A. J. Walter. 

Mr. Pemser, in his opening address, said the principle of 
competition in electric lighting was now thoroughly established, 


and with perhaps the sole exception of the City there were 


competing companies in all the metropolitan districts. For 


some time considerable dissatisfaction had existed within the 
circuit of the City with the conditions of supply there, and an’ 


enquiry was held by Sir Courtenay Boyle at the Guildhall on 
behalf of the Board of Trade, who reported in favour of the 
Charing Cross and Strand Company and in favour of dispensing 
with the consent of the local authority—in this case the City, 
which had considered itself tied by the agreements already 


mentioned. The Board of Trade, after conferences at the offices: 


of the Board, approved of the order which was now before the 
committee. As reported by Sir Courtenay Boyle, the capital 
of the company consisted of £250,000 in ordinary shares (of 
which £150,000 had been issued, the remaining £100,000 
being now issued at a premium of 100 per cent.) ; £100,000 
in preference shares, all of which had been issued ; and 
£150,000 in debentures, of which £70,000 had been issued. 
Last year the company paid a dividend of 8 per cent., and they 
proposed to spend £800,000 on the City undertaking, and to 
raise the necessary money by increasing their authorised capital. 
In 1914 the Corporation would have the option of buying up the 
existing company, and in the same year the Charing Cross 
Company could be bought up by the Corporation. 

Mr. Epwarp WILIMOT SEALE, secretary of the last-named 
company, was called. He said they were supplying in St. 
Martin's, the Strand, St. Giles, and the Holborn districts. In 
the Strand and St. Martin’s they had hung what was equivalent 
to more than 157,000 8-c.p. lamps. He attributed the success 
of the company to the lowness of their charges and to their 
freedom from failures. The average price charged by his 
company was the lowest price charged by any private metro- 
politan company, and was lower than the price charged by three 
out of the four metropolitan local authorities which supplied 
themselves. The average charge of the City of London Com- 
pany, with which they proposed to compete, was in 1898 nearly 
42 per cent. in excess of his company’s rates. 

n the resumption of the enquiry on Tuesday Mr. SEALE 
continued his evidence, in the course of which he said the 
charge for public lighting in the City would be the same as that 
charged by the existing company. 7 

Mr. WILLIAM Henry PATCHELL, engineer to the promoters, 
said that the promoters’ sliding-scale charge to private con- 
sumers would work out as follows: if the lamps were alight one 
hour per day per quarter, the price would be 5d. per unit; if 
14 hours per day per quarter, 4°66d. per unit; if two hours per 
day po quarter, 4°5d. per unit: and if more than two hours 

er day per quarter, 4d. per unit. Under the City of London 
ompany's sliding scale the charge worked out to 7d. up to 
2°06 hours, 6d. up to 5°43 hours, 5d. up to 4°12 hours, and Ad. 
for all over that. There were at present 1,136 consumers 


upon his company’s mains. In reply to further questions, 
the witness said if the electric light was supplied at 5d. 
per unit, that would be equivalent to gas at 2s. 6d. per 
1,000ft. If they were able to get their Bill they would not be 
able to put their mains under the footpaths alongside of the 
City Company’s mains in every case, but he thought in many 
places there would be no difficulty. , 

This closed the case for the promoters, and a discussion arose 
as to whether the City of London Electric Lighting Company 
or the City Corporation should be heard next. It was eventually 
decided to hear the City Company first, and 

Mr. Josera CECOIL. Boll, the manager and secretary, said the 
capital of the company now consisted of 40,000 £10 preference 
shares, 60,000 £10 ordinary shares, and £400,000 of 5 per cent. 
debentures, or £1,400,000 in all. The total expenditure on 
capital account up to that date was £1,374,689 ; while in addi- 
tion the company possessed in cash £54,956 ; in investments, 
£137,849 ; and in stores, £22,753 ; while it was owed E72, 584, 
making a grand total of £1,642,581. From that amount should 
be deducted the sum of £15,595 due for plant, and a liability 
for dividend since paid of £31,577. Thus no less a sum than 
£195,609 was represented by assets and 775 expenditure in 
excess of subscribed capital of £1,400,000. The premiums 
received by the company represented a total of £220,564. 10s. 
The amount standing to the credit of the several 
reserve funds that the company was compelled to keep was 
as follows — viz. :. depreciation reserve, No. I., £61,421; 
No. II., £43,625; and reserve fund, £135,999 ; the 
whole of which was invested in consols, Metropolitan 
stock, and other gilt-edged securities. Relative to the business 
of the company, the witness stated that the gross revenue had 
increased from £12,450 in the year ended Dec. 51, 1892, to 
£175,607 in the year ended 1898 ; while the net revenue had 
increased from £434. 6s. 7d. to £97,842. The public lighting 
for the year ended 1892 resulted in a loss of £706, while the 
profit for the year ended 1898 was £662. 12s. 8d. No dividends 
were paid in the years 1891 to 1895, but in 1894 24 per cent. 
was paid, in 1895 5 per cent. in 1896 7 per cent., in 1897 10 per 
cent. and in 1898 6 per cent., giving an average dividend of 
3°8 per cent. The number of private consumers had increased 
from 242 at the end of 1892 to 7,414 at the end of 1898; while 
on June 21 last the total was 7,876. In the year 1895 the average 

rice obtained per unit was 7°56d., and in 1898 it was 6°22d. 
He handed in a list of consumers who since the establishment 
of the company had discontinued the use of their own electric 
lighting plant and derived their supply from the company. 
These included the City Liberal Club, Lloyd’s Bank, the Bank 
of England, and a great many large institutions in the City. 
The gross number of customers placed on the books between 
1892 and March 15 last was 9,876, of whom only 29 had been 
disconnected on account of expense. 

On Wednesday further evidence on behalf of the City 
Company in opposition to the granting of the order was given. 

Mr. J. C. BuLL, manager and secretary of the City of London 
Electric Supply Company, said his company, under the Act of 
1885, had accumulated £190,000 to depreciation account. This 
sum had to be invested, also under obligation, in consols and 
other gilt-edged securities. The Charing Cross and Strand 
Company had accumulated about £530,000 only, which was 
invested in their own business. The witness also stated that 
the company supplied the Times newspaper with electricity for 
lighting purposes, and in consideration of this being a night 
load they were only charged 4d. a unit. The company were 
prepared to make similar charges to other consumers in similar 
circumstances. He calculated that the total cost of producing 
electricity by the Charing Cross Company, including deprecia- 
tion and debenture interest, was 5°17d. per unit, and as it was 
in evidence that their average price was 4°36d. per unit, there 
was a net profit of something over 1d. Under the order, if it 
were granted, the shareholders would never get an adequate 
return on the capital outlay. 

Mr. Frank BAILEY, engineer to the City of London Electric 
Light Company, said that the company were extending their 
plant. At present they had three electrical machines on order 
of an aggregate capacity of 5,000 kw. Five boilers were being 
delivered, and four more were on order for delivery. In reply 
to further questions, the witness said if the order only allowed 
the Charing Cross Company to supply at the same price as in 
the West-end the shareholders would be ruined. Every electric 
company would be hurt if the order were confirmed, because 
for the first time in 20 years there would be absolute failure 
and fiasco, in a financial sense, in connection with an electrical 
company. 

Mr. E. GARCKE, managing director of the British Electric 
Traction Company, considered the City Corporation were 
honourably bound to prevent competition in the City in the 
matter of electric lighting for 21 years, in consequence of a 
clause in one of \their agreements with the City of London 
Company. 

Mr. S. Morse, solicitor, who drew up the contract in 
question, was also called, and the proceedings were again 
adjourned, E 
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HOW ABOUT THE RATES? 


It is an extremely difficult matter to hit upon the 
psychological moment to discuss important impend- 
ing questions. However we may try to avoid it, 
there is no possibility of getting away from the fact 
that municipalisation is to be the topic of the early 
years of the incoming century. The electrical engi- 
neering profession is upon the spring tide of popu- 
larity, and its successes have caused envious eyes to 
be turned towards the gathering in of the proceeds 
which individual enterprise has taught is probable. 
When municipal action restricts itself to its proper 
sphere, it ought to be supported; when it passes out- 
side that sphere, it ought to be checked. Without 
going over ground that we have often traversed 
before, we may ask at this time of comparative 
quietude what will be the position of many muni- 
cipalities if the large generating stations are as 
successful as their promoters estimate they are going 
to be. Even this question is too large to discuss 
fully in a short article. Assume success; then what 
must we anticipate? In the first place, it will be 
found far more advantageous to erect the generating 
station outside the boundaries within which the muni- 
cipality has full control. This means, if permitted, 
the mercantile trading of one municipality with one 
or more outside municipalities. This will bring 


about questions of rating as well as the ordinary 


questions of road interference. This question of 
rating will have an influence upon that of profits, 
which so many men have constantly in their minds. 
We have often said, and we emphasise the conclu- 
sion, that no municipality ought to undertake work 
for the purpose of profit-making. However, it is 
absolutely certain that a municipality cannot enter 
upon processes of manufacture, cannot buy and 
sell, and owing to these actions occupy, to the 
detriment of some other manufacture, land within 
the borders of some other municipality without 
becoming liable to that second municipality 
just as a private trader would be. The old 
saying, A nod is as good as a wink to a 
blind horse,” may appropriately be quoted here, 
for we doubt if there has been much looking ahead 
in some of these matters, and all are going some- 
what blindly. We have some hope that before long 
information of an authoritative character will be 
forthcoming as to the amounts which have been 
spent by local authorities in obtaining and opposing 
power for water supply. Of course, the question 
of water supply is in a totally different category 
to many with which municipalities are dealing, 
and probably is admitted by an overwhelming 
majority to be within the sphere of their opera- 
tions. The point we wish to drive home is that 
it is an extremely costly process, the bringing in 
accord, either compulsorily or otherwise, a number 
of local authorities. No doubt the present system 
is highly profitable to engineers, parliamentary 
agents, and lawyers, and they will have no objection 
to municipalities moving in things that ought not to 
concern the authorities. The man who does not 
know ought not to prophesy, nor will we; but it 
may be permitted to say that, if municipal progress 
goes on in the directions fashionable at present, it 
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seems a necessary consequence that the whole system 
of municipal government must be changed, other- 
wise justice to the weak and poorer authority will 
become an unknown quantity. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer fen shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible. 

QUESTIONS. 
181. I have in my charge two 40-unit dynamos connected u 
on the three-wire system, as per sketch herewith, whic 


200’ 


400 * 700 


SHUNT SHUNT 


are used for driving motors, some of which work at 100 
volts and some at volts. Sometimes, when the load is 
light, one of the machines will suddenly change its polarity, 
causing both the outer wires to be of the same sign. I 
then have to stop and change over the main cables in order 
that the motors may work. Could you inform me of the 
cause of this changing, and the remedy for it ?—ENGINEMAN. 
182. If asked to report on a new incandescent lamp, what 
measurements would you make, and on what points would 
you report J. C. R. 
ANSWERS. 


Question No. 175.—What type of dynamo would you advise fur 
general electro typing and plating work? What voltage 
should it be designed to give ? 


Best Answer to No. 175 (awarded 10s.).—The chief 
requirements of dynamos for electro plating and typing 
are: (1) low E. M. F. generated; (2) low internal resistance; 
(3) the field-magnet poles must not be liable to reversal by 
the back E. M. F. 8 the bath. Low voltage is required 
owing to the low resistance of the bath through which it 
is to drive the current, the approximate volts required for 
depositing various metals to the best advantage being as 
follows: copper (sulphate solution), 1 volt; copper (cyanide 
solution), 5 volts ; silver (cyanide solution), 1:5 volte: gold 
(cyanide solution), 1 to 3 volts; nickel (sulphate solution), 
1 volt. A plating dynamo, if it is likely to be required for 
more than one process, should therefore be arranged in 
such a way that the ore may be easily altered, 
the most convenient method being by the ordinary 
rheostat in the shunt circuit. As the E. M. F. of a 
dynamo depends on its speed, its magnetic flux or 
hf of field, and the number of conductors in series 
round the armature (no matter how many poles there may 
be), one or more of these quantities must be made very 
small in order to obtain the low voltage required. If the 


speed is very low, the machine must be abnormally large 
and heavy for its output ; if the field is too weak, sparking 
is bound to occur ; whilst if the number of conductors is 
diminished below a certain point, unsteadiness and spark- 
ing will again cause trouble. It is usual to make all three 
as small as possible, compatible with general efficiency and 
economy. The internal resistance of the dynamo must be 
small, owing to the large currents usually required (the 
amount of metal deposited being proportional to the 
current) and the low voltage. In order to obtain this 
low resistance and high carrying capacity, the conductors 
(if single) on the armatnre must be of large cross-section. 
But if wires or bars of great section are used, they will 
become overheated from eddy currents generated in their 
mass, and for that reason stranded, stranded and compressed, 
or, better, a number of smaller insulated wires in parallel, 
should be used, the paralleling being performed by means 
of wide brushes on the commutator. 5 
Coming, now, to the third requirement of a plating 
dynamo—viz., a non-reversible field—there are three chief 
ways of obtaining this: (a) the magnets may be separately 
excited ; (5) aseries winding may be used with an automatic 
cut-out, which will open the circuit when the current, in 
reversing, reaches zero, or before it has obtained any 
magnitude in the opposite direction ; (c) the magnets may 
be shunt wound. in (a) a separate dynamo is required for 
exciting, and the consequent expense forbids its use to any 


great extent ; in (b) the automatic cut-out is also an extra 
expense, and is not as a rule absolutely reliable. This 
leaves only case (c) to be considered, and in nearly all cases 
this is the method adopted. There is a good deal of 
obscurity among budding (very) engineers as to why the 
back E.M.F. of accumulators, electrolytic baths, etc., when 
it overcomes the E.M.F. of the dynamo, does not send a 
pole-reversing current through the shunt winding. The 
two sketches (Figs. 1 and 2) may therefore not be out of 
place here. In Fig. 1 the arrows show the direction of the 
current from the dynamo, whilst in Fig. 2 the back E.M.F. 
of the bath has overcome the forward E. M. F. and caused 
a current, also indicated by arrows, back through the 
dynamo. It will be seen that the current through the 
shunt is the same in both cases, and therefore the polarity 
is not reversed. This is in every way the best method of 
guarding against pole-reversal, it being the most economical 
and the most certain. 

As regards the field magnets, there are usually multi- 
polar except for small machines, the chief reason being 
that the sparking limit of a dynamo is governed by the 
number of amperes circulating in the armature per pole— 
not by the maximum ampere-turns of the armature—and 
with the large currents generated in plating machines, it 
is difficult to keep inside the sparking limit with only two 
poles. Four and six pole machines are the most generally 
used, although there are a large number of two-pole 
machines of large capacity also working satisfactorily. 
Another advantage of the multipolar type is that the 
armature conductors need only be large enough to take a 
fraction of the current they carry in a two-pole machine, 
according to the number of poles. Ina four-pole machine 
they take only one-fourth of the total current; in a six-pole 
machine one-sixth of the current, and so on. 

The general type of dynamo for electroplating, etc., 


is 
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should, therefore, be a shunt-wound multipolar type, with 
drum-wound (preferably) armatute, having two or more 


consecutive insulated conductors put in parallel on the 
commutator by means of thick brushes. The number of 
conductors or sets of paralleled conductors on the armature 
should be as small as possible without causing fluctuations 
and sparking, and the speed should be as low as is com- 
patible with economy. It should be noted that, when a 
number of baths are required to be worked in series, the 
E.M.F. of the dynamo must be greater, according to the 


number of baths in series and the volts required by each. 


In this case the difficulties in the way of design are much 


less than when a very low voltage is required.—C. H. R. T. 


Answer to No. 175 (awarded 5s.).—The chief require- 
ments in a plating dynamo are: (1) non-reversibility of the 
machine by the back voltage of the vats—this is secured 
by making the machine shunt-wound or separately exciting 
it ; (2) complete control by the attendant of the voltage of 
the machine, so that any desired strength of current through 
the bath can be obtained, and also that varying numbers of 


vats can be in use at once. 


All well-designed modern dynamos, for voltages up 


to at least 100, allow variations of terminal voltage 
from the full value to practically zero with any curreut 
up to the full rated amount, to be obtained by 
the combined use of a shunt-regulating resistance and a 
certain amount of forward shifting of the brushes. The 
field strength is first reduced until there is only a slight 
margin between the armature ampere-turns and the field 
ampere-turns, and then sufficient forward lead is given to 
the brushes to give the desired voltage. This is found 
perfectly feasible, using only ordinary copper-gauze brushes, 
and without any sign of sparking. As to the general 
design, the armature should be of the slotted type, so that 
the heavy conductors may be embedded in the iron, and 
prevent the occurrence of eddy currents. Smooth-cored 
armatures with conductors occupying a large angular 
breadth on the periphery, even when these conductors 
are made of twisted stranded cable, or of a number 
of separate parallel wires, generally give trouble by 
heating due to eddy currents. The maximum voltage 
for which the machine should be wound depends on 
the quantity of work to be done—i.e., on the number of 
vats in use. For small machines up to, say, 10 h.p., the 
current should be kept under 1,000 amperes, aa larger 
currents cause losses in friction and resistance of contact at 
the commutator quite out of proportion to the useful 
output. At the same time the expensive commutator and 
brush gear required for the larger currents greatly increase 
the price of the machine. A current of about 500 amperes 
(386°4 ampere theoretically) will deposit 1lb. of copper per 
hour in each vat, or will cover an area of one square foot 
with a deposit O2 in. thick in each vat. On this basis the 
maximum number of vats likely to be required should be 
determined, and an allowance of about two volts per vat, 
together with an additional volt or two for loss in leads 
and connections should be made. For general work in a 
single vat a dynamo wound for from three to five volts is 
the ordinary requirement.—Q. 


Answer to No. 175 (awarded &s.).—From every point 
of view a shunt-wound dynamo is the type to be used for 
electro typing and plating work. The disadvantage of using 
a series machine is evident. In plating, the voltage of the 
plating dynamo is opposed by the back E. M. F. of the baths, 
and the current in the circuit is proportional to the difference 
of these E. M. F.'s divided by the total resistance of the 
circuit. This state of affairs continues as long as the 
dynamo E. M. F. is greater than the back E M.F. of the baths, 
but if from any cause the dynamo E. M. F. becomes less than the 
formerly opposing E.M.F., the current in the circuit changes 
its direction. This has the effect of reversing the dynamo 
field, and so reversing its polarity and its direction, for it 
will now run as a motor. The two E.M.F.’s are now acting 
in the same direction, and will send a very large current 
through the circuit, which, moreover, will be going through 
the baths in the wrong direction. These are the main 
objections to a series-wound machine.: A compound-wound 
machine is not advantageous, because it is not always 
desirable to have the voltage constant, if the dynamo is for 


general work. Moreover, difficulty might arise from the 
series coils weakening the field, as in aseries machine. A 
shunt machine is perfectly safe, and cannot by any possibility 
be reversed. For, even if the dynamo E.M.F. becomes 
less than the cell E.M.F., and so causes the current in the 
main circuit to reverse, the current in the shunt coils will 
not be reversed, as will be plain from a consideration of the 
connections of the machine. The dynamo will run as a 
motor, but in the same direction as formerly, because its 
armature current is reversed while the field continues as 
before. As its direction is unchanged, its back E.M.F. as 
a motor will be in the same direction as formerly, when it 
ran as a dynamo, and hence the total E.M F. of the circuit 
will still be the difference of two E. M. F. s not far different 
in size. The current will not rise to a dangerous extent, 
although it is in the wrong direction through the bath. 
This cannot be avoided, but evidently a shunt machine is 
best suited to minimise it. 

As different kinds of plating work require different 
voltages, it will be necessary to arrange the dynamo to suit 
this. It may be possible that the range may be small 
enough to allow of the alteration taking place by means of 
resistance in series with the field only. But if the require- 
ments are more than can be used thus, it is usual to insert 
resistance in series with the main circuit, or, if the baths 
have a very low back E. M. F., to put two or more of them 
in series. 

Hence a shunt machine can be made to fulfil all the 
requirements of general plating work. As to the voltage 
for which this machine is to be wound, while special cases 
require special treatment, a useful voltage for ordinary 
work is from eight to ten volts. If no nickel plating is to 
be done, then six volts would be sufficient. The following 
table, taken from S. P. Thompson's Dynamo-Electric 
Machinery,” will show the variations necessary : 


Pressure at Terminals Required for Different Kinds of Baths 


(in Volts). 

Copper (acid batbꝛꝛö⁴! . . . 0˙5 to 1°5 
„ (eysnide bathhůhh“,ͥmsiis n i 
I/» %ũ E 0˙5 „1 
%% ³owmwwAſ a a 05, 4 
PPV AAA 8 dione 5 „5 
Iron (steel facinnn i . 1 „15 


Nickel on iron, steel, copper, with nickel anode, 

strike deposit with five volts, diminishing to 1:5 „ 2 
Nickel on iron, steel, copper, with carbon anode 2 „ 4 
Nickel on zinc 7 
R/ ⁵ð”wüĩ :oʃS·Z 5 „ 6 


The above list will give a fair idea of the range of volts 
which will be required for the work, and, this being settled, 
it will be easy to wind the machine to suit.—T. C. 


Question No. 176.—What are the duties and responsibilities of 
a clerk of works to an electricity works? 

Answer to No. 176 (awarded 7s, 6d.).—The duties of a 
clerk of works are many and various. One of bis first 
duties will be to make himself acquainted with the speci- 
fication and plans of the work to be done. It is, of course, 
needless to say that he must be able to readily grasp. the 
meaning of a plan. The erection of the station buildings 
and chimney will first call for his supervision. These he 
must see set out in accordance with the plans, and as the 
work progresses he may be called on to settle small points 
which will arise, and also often to confer with the architect. 
It will be necessary for him to have a good knowledge 
of building construction and the quality of materials, and 
it will be his duty to see that the work done and the 
material used are in accordance with the specification. 
The foundations for the boilers, economisers, chimney, 
generating sets, etc., and the building of the flues, will 
need his careful supervision, as a great deal depends upon 
these items. The erection of the boilers and generating 
sets next occupy his attention, and the running of steam, 
exhaust, feed, and drain pipes. Upon the manner in which 
this pipework is carried out, much of the success or other- 
wise of the future running of the station will depend. He 
must see that the pipes are properly supported, and the 
joints well made in such positions that the remaking of a 
oint may occupy as little time as possible. He will also 
bare the erection of the switchboard and the running 
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of the cables to see carried out satisfactorily. If a 
battery is to be erected, the manner in which the 
cables are run will again have to be looked after, as 
well as the placing and connecting up of the cells. 
Outside the station he will have to supervise the running 
of the cables and the connection of the house services. If 
arc lamps be included, he will have to see after the erection 
of these and the connecting up and trials of the lamps. 
As it is usual for the several sections of the works—such 
as boilers, steam and feed pipes, generating plant, and 
cables—to be tested, he should see these satisfactorily 
done before he passes them, as he will be held 
responsible. ANON. ö 

_ Answer to No. 176 (awarded 78. Gd. ). —A clerk of works 
is one who has charge of the whole of the work of any 
buildings in course of construction. His duties are to give 
instruction to the foreman builder, and to see that all 
walls, doors and windows, floors, etc., are built in at 
the proper position and level according to the plans 
supplied to him. Connected with an electric light- 
ing station a person is generally appointed who can 
afterwards, when the station is completed, act as 
assistant to the engineer. He must see that all founda- 
tions are correctly laid, the boiler seating is properly set, the 
offices, etc., are conveniently placed, cod generally to keep 
an eye open to any improvements that may suggest them- 
selves, and to take full advantage of them. He must also 
supervise the erection of the engines, boilers, economisers, 
and pipes, the laying of the mains, the fitting up and 
coupling up of the switchboard, and to run the whole of 


the station when completed. Who, then, is more com- 
petent to act as assistant to the engineer than the man 
who has followed the whole of the work from beginning 
to end—who knows the position of almost every stick 
and stone, and who practically has the whole of the job at 
his finger ends D. C. a 

[We have not received what we consider a really good 
answer to this question, the idea being to answer in too 
general terms, while the querist evidently wants some 
special information.— Ep E. E.] , 


SOOTH SHIELDS ELECTRICITY WORKS. 


The accounts of the South Shields electricity works, just 
issued, show a total expenditure on capital account to 
March 31, 1899, of £58,698. 10s. The revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., are given herewith : 

REVENUE ACCOUNT. 

Dr. Generation of Electricity. 

Coal or other fuel, including all expenses £585 6 3 
Oil, waste, water, and engine-room 

Nor ð ſ 
Wages at generating station 
Repairs and maintenance of buildings, 

8s. ; engines, boilers, and other 

machinery, £175. 108. 70e... 


Distribution of Electricity. 
Repairs, maintenance, and renewals of 
mains 2117. 7 


175 18 7 


1,743 7 5 


| LIGHT RAILWAY COMMISSION. vice , 
List of Applications made to the Light Railway Commissioners in May, 1899, for Orders Authorising Light Railways, 


Title, County. Engineers, | Mileage. | Motive Power. Gange, 
England— | Ft. In, 
Aston, Erdington, and Sutton Warwick Pritchard and Co, 53 Electric 3 6 
Coldfield 
Barrowford and District........... Lancs. J. Mallinson 13 Electric 4 83 
Bath and District .................. Somerset G. Hopkins and Sons 173 Electric 40 
Bere, Alston, and Calstock..... .. Devon and Cornwall Galbraith and Church 44 Steam 3 6 
Bishops Waltkamnm Soton H. Mitchell Whitley 44 Steam 4 83 
Blackpool and G irstang........... Lancs. J. J. Myres 144 Mechanical | 4 8 
e Soton J. S. Macintyre 114 Steam 4 84 
o E EA ; Yorks Mammatt and W hite 3 | Steam 4 84 
Bridgwater, Langport, aud Somerset P. W. and C. 8. Meik 194 Steam 4 8i 
Glastonbury z 
REIS OET Worcs. Pritchard and Co, 33 Electric 3 6 
County of Middlesex en Middx. and Herts. V. B. D. Cooper 254 Electric 4 83 
eee esni« Durham J. Clifton Robinson 9 Electric 3 6 
Dartford District (deviation)..... Kent G. A. Hubbard 14 Steam 4 81 
Derwent Valle Yorks Martin and Fenwick 164 Steam 4 8, 
nn bende: | Middx. | F. Smythe 4 Electric 4 8 
Finchley, Hendon, Edgware, London, Middx. and Herts, | E. Wragge 26 Electric 4 83 
and Distriet | | 3 
Fleetwood and Morecambe...... ; Lancs. Knowles and Russell 174 Steam 4 84 
Gateshead and District .......... + Durham | S. Sellon 24 Electric 4 83 
Highbridge, Wedmore, and Somerset | J Russell 123 Steam 4 83 
heddar | 
Knott End Railway (exten-| Lancs. | B. Sykes 10} Steam 4 84 
sion to Lancaster) 
Lastingham and Rosedale .........| Yorks W. B. Myers-Beswiek | 94 Steam | 4 84 
Leicester, Anstey, and New Leics. H. A. Roechling 6 Electric 4 8h 
town Linford | | 
Leighton Buzzard and Hitchin... Bedford and Herts A C. Pain 18 Steam 4 8 
London and South-Western Soton W. R Galbraith Level crossings Paik, 
Railway (Basingstoke and | 
Alton) amending 
Maidstone and Faversham Kent H. F. Stephens 124 Steam 4 g 
Junction | a 
D ˙ ů asuchanseses | Suffolk Jeyes and Godden 503 Steam | 4 8} 
Nelson (Barrowford Branch)...... Lancs. B. Ball 14 Electric 4 gh 
Nuneaton and District ............ Warwick A. Wiseman 83 Electric Se 
Oskington and Cottenham........ Cambs. Hy. Ough and Son 4 Steam 2 6 
Ormskirk and Southport ......... Lancs. R. H. Scotter 6! Mechanical 4 84 
Peterborough and District.. Norths. and Hunts. S. Sellon 8 Electric 3 6 
Robertsbridge and Pevensey Sussex A. T. Parry 153 Steam 4 84 
Ryde and Sea View.................. Soton (I. W.) Kincaid, Waller, and Manville 23 Electric ae A 
South Staffs (extensions) ......... Staffs S. Sellon 23 Electric 3 5 
Southwold Railway (South- Sulf 1k A. C. Pain 124 Steam 4 8! 
wold and Lowestoft) 
Watford and District ............... Herts Pritchard and Co. 83 Electric 3 6 
Wolverhampton and Zridg- Staffs, Salop W. B. Myers-Beswick 18 Steam 4 gl 
north : 
Worcester and District ..... ...... Worcs, Pritchard and Co. 43 Electric 3 6 
Wales 
S Glamorgan S. Sellon 33 Electric 8 
Rhondda Valley Glamorgan S. Sellon 54 Electric 3 6 
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Repairs, maintenance, and renewals of 
transformers, and other apparatus on 


consumers’ premises 0 2 2 
Repairs, maintenance, and renewals of 

apparatus at distributing station...... 313 1 

25 12 10 
Public Lampe. 
Attending and repair 306 0 4 
Renewals of lamps . 0 8 7 
306 811 
Rates and taxes . 153 0 7 
anagement Expenses. 
Salaries— viz., engineers’ department, 

£436 ; accountant and clerical staff, 

l! AA 586 9 11 
Stationery and printing 39 0 10 
General establishment charges 156 12 2 

— — 782 2 11 

Insurances, etel UU PDUl!fb L . q z 71 0 3 
Total ex pendit ure . 43,081 12 11 
Amount carried to net revenue account. q 2.149 9 7 
Amount provided for bad debtsssss . 10 0 0 
| £5,241 2 6 

Cr. £ 8. d. 
Sale of current per meter at 448d. per B. T. U 3,749 16 6 
Public lighting 825 1.385 16 9 

5,135 13 3 
Rental of meters and other apparatus on consumers’ 
nr.. 8 99 15 3 
Rents receivablssss . . . 5 14 0 
£5,241 2 6 
GENERAL BALANCE-SHEET, 

Dr. Liabilities. £ 8. d. 
Capital account —- amount reoceived...... . .. .... 2888888 58,113 10 5 
Sundry oreditors e . . 1.411 2 3 
Net revenue account balance at credit thereof 284 4 4 
Sinking fund accound . ... 2,946 7 6 
Borough treasurer—on capital account, £585. Os. 2d.; 

on revenue acoount, £392. III . 967 1 2 

£63,722 5 8 

Cr. Assets. £ ad 
Capital acoount—amount expended for works 58,698 10 7 
Stores on hand, March 31, 1899: coal, £69. Os. 9d.; 

oils, waste, etc., £107. 10s. Id. Suess 176 10 10 
Sundry debtors for current supplied to March 31, 

1899 e FFC . q . 1,888 16 4 
Other debtor:UU]PPv Bh 4 2. RT 12 0 5 
Securities held (cost price . . 2,946 7 6 

7 £63,722 5 8 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units 391, 637 
Quantity f Public lamp : 107,300 308.108 
sold \Private consumers by meter 200'808 } : 

Quantity used on works ..........0....ccsececeecesscscsscsceescees - 11,268 
Total quantity accounted forꝙF· w ᷣVV VV¶ꝑt . 319,376 
Quantity not accounted fooh‚‚r‚r‚rnrrrrrrrrr 4 72, 261 
Number of public lamps i 2 63 
Total maximum supply demanded (kilo watts)))) . 323 


CHESTER TRAMWAYS. 


The following is the report of Mr. F. Thursfield, 
A. M. I. C. E., city electrical engineer, on the working of 
the Chester tramways by electricity : 


In accordance with the instructions contained in the town clerk’s 
letter of March 29, I have investigated the question of working 
the Chester tramways by some electrical system of traction. The 
subject has been divided under the following heads: 

1. The suitability of the existing tramway lines for any form 
of electric traction as to (a) foundations; (b) the rails; (c) the 
paving. (2) The suitability of the tramcars for the same. (3) The 

uildings and other property of the company. (4) The method of 
traction to be adopted : (a) closed conduit ; (b) open conduit ; (c) 
accumulators ; (d) overhead trolley. (5) Coat of conversion. (6) 
Coat of working. 

1 (a). Full details of the construction of the tramways have been 
supplied by the city surveyor and the manager of the company. I 
am told that the concrete foundation was carefully laid and was of 
good quality, and, as it is of suitable dimensions, it should prove to 

satisfactory without any further expense for either an overhead 
or an accumulator system of traction. If, however, any open or 
closed conduit system were to be adopted, it would, of course, have 
to be disturbed. 

1 (b). After giving every consideration to the question of the rails, 
I recommend that the line should be relaid with raila of the girder 
type for the following reasons: (1) The existing rails are of a light 
section unsuitable for the weight of the heavier cars necessary 
for any mechanical system of traction, and scarcely sufficient as 
conductors of the heavy currente of electricity required to propel 
the cars. If, however, an accumulator system were adopted the 

‘ i 
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rails would nob be required to act as conductors, bub the cars 
would be considerably heavier and would the more need a strong 
rail. (2) The absence of any method of jointing is unsatisfactory 
for mechanical traction, and the design of rail is unsuitable for 
bonding—+.e., for making the necessary electrical connections 
between adjacent rails. (3) The rails are laid in very short 
lengths, the maximum being 24ft., involving a large number of 
joints and inferior electrical conductivity. Rails can now be pur- 
chased in 60ft. lengths. (4) The gauge is 4ft. 84in., which is a 
great disadvantage in narrow streets. With a 3ft. 6in. gauge, 
which is the pano now usually adopted for mechanical traction, 
the cars would be much leas cumbersome, and there would be less 
interference with the street traffic and lighter care would be 
employed. Lighter cars admit of more rapid locomotion, as they 
can be mere quickly started and stopped. 

l (c). The existing paving would have to be disturbed for any 
(excepb an accumulator) system of traction for the purpose of 
bonding. If, however, the line is to be relaid, as recommended, to 
a 3ft. 6in. gauge, the paving would also have to be relaid, but the 
existing granite setts might be used for the purpose. 

2. It would not be wise to attempt to utilise the existing 
cars. The trucks and axles are quite useless for any system of 
mechanical traction, and it would be impossible to convert them 
for the purpose. The car bodies are very light, and if it were 
possible to use them they would very rapa deteriorate under 
the greater strains to which they would subjected, especially 
having regard to the powerful brake gear which the Board of 
Trade now require on all mechanically-propelled tramcars. The 
design of electric tramcars has been greatly improved and 
strengthened in recent years, and it would obviously be a mistaken 
policy to start on a new system with inferior cars. For the traffic 
to be dealt with in Chester, I think small double-decked cars 
seating from 40 to 45 passengers would be the moet suitable. This 
is the type of car which is to be adopted throughout in Liverpool, 
where every kind of design has been thoroughly tried. They should 
be built on fixed wheel bases and not on bogie trucks. 

3. I do not know how far the committee wish to consider the 
question of taking over the buildings of the company, and I have 
not gone into it, but the car sheds and offices would serve ailing td 
well for mechanical traction, and it is possible that a use might be 
found for the buildings of the stables. 

4. The advantages of electric traction are: (1) In speed, saving 
time, and giving increased mileage. (2) In cheapness of working. 
(3) In lighting the cars. (4) In heating the cars, if c (5) 
In the entire absence of smell, smoke, dirt. (6) In the flexibility of 
the system, and its elasticity in regard to extensions in outlying 
districte. (7) In carrying capacity, and the ease with which the 
service can be practically doubled during busy hours by the use 
of trailers. (8) In the facb that ib can be worked almosd entirely 
by unskilled labour. In Liverpool the electric cars are driven by 
the drivers of the old horse cars. (9) In the great precision of 
moment, and the perfect control of the cars, owing to the appli. 
cation of electric brakes, and in the reduced space occupied by 
them as com with horse traction. (10) In the popularity of 
the system, and the invariable increase in the traffic receipts 
8 from the adoption of it, in spite of reduced fares in most 
cases. The Belfast deputation, after inspecting the chief tramways 
in N reported: Their strong impression is that the travel - 
ling publio are perfectly satisfied and even delighted with this 
imode of transit. This is evidenced in a marked manner by the 

uickness of the service and the manner in which the cars are 
lled.” Perhaps the strongest argument in support of electric 
traction is given from the figures of the mileage of the different 
systems in America. 
Miles of Tramway. 


Cable. Steam. 
604 


384 


The same change is now taking place in Europe. and it is the 
fact that every municipality in England which has had to con- 
sider the question has reported in favour of electric traction. The 
Manchester deputation after their tour all over Europe reported : 
t‘ One result of the investigation is to show that electric traction 
is fasb superseding all other means of hauling trams. Wherever 
electric traction has been introduced on a small scale, the system 
is being largely extended, and the use of horees entirely aban- 
doned. Electric traction is not only preferred to horse traction, 
but to all other forms of mechanical propulsion.” One great 
inducement to adopt an electric syetem of traction in Chester, is 
the fact that the electric lighting station of the Corporation is 
admirably suited for generating the energy necessary for pro- 
pelling the cars. It is situated not far from the centre of the 
tramway, and two spare lines of pipes are already laid from the 
works to the Cross into which cables may be drawn for conveying 
current to the cars. In addition to this all the plant at the 
station has been designed with a view to its ae used for this 
purpose, and any portion of it can, as required, be employed 
without alteration for either lighting or tramways. This is a 
great advantage, and its usage for both purposes would effect 
considerable economy in both departments. The electric lighting 
department will shortly have to consider the question of extend- 
ing the works, and provision can at the same time be made for 
dealing with the tramway load if required. 

4 (a). A great deal of ingenuity has been spent, and a large 
number of patents have been taken out, in attempting to desi 
what is known as a closed-conduit system of tramways—t.e., the 
system in which the car obtains current by means of a long rail or 
skate, which makes contact with a series of projecting studs in the 
roadway, each of which automatically beogmes charged only when 
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the car passes over it. Several lengths of experimental line of 
this character have been built in this country, but there are two 
great difficulties to be overcome: (1) the design of the automatic 
apparatus for charging the studs; (2) the contact between the 
skate and the stud, which is liable to be covered with mud and 
otherwise interfered with by small excrescences in the roadway, 
as it cannot project more than a fraction of an inch above the road 


surface. It does not appear that these troubles have yet been 
avoided, and so far as I know there is, as yet, no cl -conduit 


system in practical use either in Europe or America, with the 
exception of a very short length in Paris, which is said to be 
unsatisfactory. This system may therefore be dismiseed from 
consideration. 

4(b). Open-Conduit System.—Thia system consists of a bare copper 
conductor supported on insulators in a culvert built either between 
the rails or beneath one of them, contact being made by means of 
an arm or “collector” projecting downwards from the car and 
pasing throngh a slob in the surface, and so communicating 
with the conductor in the culvert below. This system has the 
advantage that it cannot be said to be unsightly, and that it does 
not interfere with the street traffic, as the slot in the roadway, 
which nced nob exceed ĝin., is scarcely noticeable. The dis- 
advantages are: (a) the great cost of construction ; (b) the length 
of time the road has to be blocked during construction (about four 
weeks) ; (c) the difficulty of making a sufficiently strong culvert ; 
(d) the obstacles in the way of underground pipes, etc., to be 
encountered in doing so; (e) the difficulty of drainage; (f) the 
inconvenience caused by snow and dirt getting into the slot. 
Several lines have been equipped on this system, and many have 
nob been successful, from one or other of the above causes, and 
especially from the culvert being unsubstantially built. If 
sufficient care is taken over this, the system is reliable, and tram- 
ways on this principle are said to be working successfully in 
Brussels, Berlin, and Budapest. Another has been in operation 
on Blackpool parade since 1887, but in this case great trouble is 
experienced from the sand and salt water washing in through the 
slot. Failing the adoption of a cheaper system, there is no reason 
why this method could not be made to work successfully in 
Chester. 

4 (e). Accumulator System.—This is the system which at first 
sight appears to be the ideal one. The cars are propelled by elec- 
tricity stored in accumulators carried on the cars themselves, 
Each car is self-contained, no special apparatus is required in the 
streets, and only the track has tobe laid. Any accident which may 
occur is confined to a single car. On the other hand, the difficulties 
are heat A serious. It is a very costly system to instal. The 
accumulators are very heavy ; a car to carry 40 passengers has to 
carry about three tons of accumulators, and this again involves a 
heavier car and a more powerful and heavy motor, with the result 
that a 40-passenger car which would weigh about seven tons on 
any other system would scale more nearly 11 tons on the accumu- 
later system. The storage of energy in the accumulators ie 
inefficient, the accumulators under the most favourable conditions 
only returning from 65 to 70 per cent. of the energy put into them. 
It is almost impossible to prevent the sulphuric acid in the 
batteries from being spilt and doing mischief, and fumes are given 
off. which attack nearly every substance with which they come in 
conuact. The depreciation of the car bodies is therefore very 
rapid. The depreciation of the accumulators is excessive owing 
to the motion of the cars, and to the usage to which they are put. 
A careless driver may spoil a whole battery worth over £100 in a 
few tripe. With negligent usage the energy in the accumulators 
is liable to fall short unexpectedly, totally ne the car, 
which has then to be pushed home by the next, a duty which 
may prove too much for it. In this manner the whole 
system is sometimes reduced to a standstill. On the Bir- 
mingham accumulator tramways, which have been running 
since 1891, almost all the accumulator manufacturers in 
England have tried to work their own particular designs 
of cell without succers, and the line is still working at a 
loes. Out of 39 electric tramways in operation in the United 
Kingdom, the Birminyham line is the only one worked on the 
accumulator system, and it would be difficult to find any com- 
petent engineer iu Engeland who is not directly interested in 
accumulators who would recommend their adoption for tramways 
at the present time. It may be said that improvements will be 
made in accumulatore, but there are at present no grounds for 
hoping ec. Arcumulators are now made precisely on the same 
principle as wuz iu use 15 years ago; only alterations in details 
have been effected, and no radical improvement appears to be 
possible with ihe present chemical process, and no chemist can at 
present show any prospect of introducing an improved process. 

4 (d). Overhead Trolley System.—The advantage of this system. 
and the large extent to which it has been, and is being, b 
are now so well known that it seems unnecessary to say anything 
about it. Perhaps it will best enable the committee to form an 
Opinion of its merits if I quote the reports of other corporations 
who have had to consider the same subject. These reports are all 
contained in the report of the Manchester Corporation on tram- 
ways, to whom I am indebted for the extracts. 

A deputation from the Belfast Corporation inspected all the 
chief tramways in Europe and reported as follows: ‘‘ After a 
minute examination of the various systems of mechanical traction 
obtained in the cities they have visited, and a careful study of the 
adaptability to the particular physical and other conditions 
relating to Belfast, your deputation have come to the conclusion 
that electrical rection, under certain conditions, is best suited to 
the wante of the public and requirements of the city. They believe 
tbad any unprejudiced person, after having visited the leading 
European cities, could come to no other conclusion. Having 


, therefore, to the fact that 5 objections to the 
overhead system have been surmounted, and that any exceptions 
thereto from an æsthetical point of view have been reduced to an 
almost infinitesimal quantity in the best examples of the overhead 
system, the deputation feel perfectly confident that they are doing 
the right thing in recommending that system, with certain stipula- 
tions, as the best and most suited to the public interest.” 

A deputation from Glasgow, after a similar experience, reported : 
„ Wita regard to No. 1—z.¢., the overhead system—we may state 
that no tramway company, so far as we know, desires or proposes 
any other system of electric traction than the overhead, if the 
municipal authorities will sanction it. By operators and con- 
structors alike it is known and admitted to be both best and 
cheapest. The others are only resorted to where overhead wires 
are forbidden. Our observation leads us unhesitatingly to say that 
the overhead system can be extended over all existing tramway 
routes in Glasgow without any disadvantage. The one great, and 
practically the only, serious objection urged against the overhead 
wires is the objection to their appearance. This is the only reason 
why the system has not been adopted throughout in such cities as 
Budapest, the objection being to make a change in the general 
aspect of their much-loved city. We started our investigations 
more or less in sympathy with this objection, but we are bound to 
say that what we have now seen has quite removed from our minds 
any objection to the overhead wires. Where the system is carried 
out in the most approved manner, we found that the wires gave 
only the very slightest offence to the eye, and that a few hours 
familiarity removed the objection entirely. Where buildings line 
the streets, poles are not at all a necessity of the system, so that 
there need scarcely be any poles in the centre of the city. In our 
opinion, nothing could be more effective and business-like than 
what is seen, for instance, in the principal street of the 
beautiful city of Milan. At a height of over 20ft. above 
the street-level are the cross span wires, about 40 yards 
apart, which carry the trolley wires, and are fixed to the 
buildings on either side of the street by ornamental rosettes. 
The electric lights are also suspended over the centre of the streets 
from cross span wires, from 60 to 70 yards apart, similarly fixed. 
The result is that in daylight the wires are scarcely observable ; 
they certainly do not detract from the beauty of the street. and ab 
night when the lamps are lit the effect is charming. We were, 
indeed, surprised that the street was so well lit with such a small 
number of nou 0 Since the centre lights were adopted all the 
gas lamp-posts have been removed, and now there is not a post or 
pole of any kind from building to building. The foot pavements 
and streets are absolutely clear from side to side. Genoa is pro- 
ceeding on similar lines. With regard to the cost of electric trac- 
tion as compared with horse traction, every company on the 
Continent within the scope of our investigations which has con- 
verted its lines has 5 its financial position by doing so. 
The problem is not simply one of lees cost per car mile for working, 
but also of running more miles per hour and increasing the earnings 
by the smarter service. After the fullest consideration we have 
come to the following conclusions: ‘that the overhead system of 
electric traction is the best we have seen, and can be made quite 
applicable to any part of the city.’” 

A second deputation from Glasgow was sent to visit Coventry, 
Brietol, Brussels, Hamburg, Berlin, and Hanover, and their report 
concludes as follows: The overhead is really the only electric 
system which can be tried without interfering with the 
foundations of the existing tramways. With regard to its 
appearance and operation as we saw this system on a large 
scale in Hamburg, we found that the real objections to it 
are very much lees on the spot than we had anticipated. 
In a thoroughfare like Hermann - strasse, which is very similar 
in every way to the principal streets of Glasgow, one can only, in 
point of fact, when looking along the streets, trace the wires lor a 
very short distance. The light span wires, about 40 yards apart, 
to which the trolley wires are attached, are fixed to the buildings 
on either side by ornamental rosettes, with the result that the 
overhead construction is scarcely observable, and certainly nob 
offensive. And it was a surprise to us to find that the overhead 
construction had been carried out in large squares like the 
‘Ganse Market’ without the use of a single pole. In operation 
the system is very flexible. The cars are thoroughly under control. 
Their speed can be quite easily regulated and their course reversed 
if necessary. One of the chief attractions of the electric system is 
the high speed of the cars where the traffic admits of it. We also 
apecially recognised the great advantage of being able to attach a 
trail car to each motorcar during the busy hours of traffic in 
morning and evening, thus practically doubling the service ab 
such times. Of course, nothing like this is possible with horse 
traction. Having looked at the various systems, we would sum 
up the whole position as follows : That the overhead system is the 
simplest, cheapest to construct and work, most accessible for 
maintenance and repairs, and, on the whole, the most efficient 
system of mechanical traction which has yet been demonstrated 
by practical working. That if constructed on the most improved 
principles the overhead lines are not seriously offensive to the eye, 
and a short acquaintance with them very soon removes preconceived 
or firat-sight objections to them. That the danger said to attach 
to the system seems to have arisen almost entirely from primitive 
and carelees erection and insufficient maintenance.” 

Another deputation from the same town was sent to America, 
and the following sentence shows the opinion its members formed: 
After seeing the best overhead construction for the electric over- 

system, and considering its vast importance as a means of 
rapid transit of passengers on city and suburban streets and roads, 
we are perfectly reconciled to it, and feel that it only wante to be 
seen jn use to be appreciated,” 
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After a deputation from the Sheffield Corporation had visited 
the greater number of tramways in Europe, they reported: The 
chief objection urged against the overhead system is its appear- 
ance, but the deputation, from their own personal observation, 
have come to the conclusion that very little objection can be taken 
from an wsthetic point of view. In several places where at first 
bbe people had great objections to the overhea’ system on account 
of the alleged unsightliness of the wires, poles, etc., they soon 
became reconciled to the appearance of the streets, and now have 
no objection to the apparatus. In some of the places visited the 
poles were ornamental rather than otherwise. This is not merely 
the opinion of the deputation, but careful enquiries made from the 
officials of the various municipalities (who may be said to repre- 
sent public opinion), as well as from the managers and engi- 
neers of the tramway companies, prove thia to be the general 
view. An instance of the popularity to which the system 
attains is given in the Rouen report. In many places 
poles are not used, the trolley wires being suspended by 
means of rosettes attached to the houses, etc., and span 
wires, Obstruction of the footpaths is thus avoided, and if it 
is decided to adopt the overhead electric system in Sheffield 
there is no reason why this course should not be largely followed. 
In roads where there are, trees, the wires, etc, are scarcely 
visible. The poles can be ueed with much advantage for the 
electric lighting of the streets, thus removing the necessity for 
another set of poles on the causeways or roadways.” 

A deputation from Birkenhead visited Rouen, Bristol, Black- 
pool, and Prescot, and reported: So far as can be seen by actual 
observation and careful examination the inconvenience caused to 
the public using the streets where this system is in operation by 
the poles and wires is so slight as hardly to be worth coneidera- 
tion, whilst these necessary appurtenances do not, in the opinion 
of the deputation, seriously effect the æsthetic appearance of the 
streets. Some slight objection, no doubt, may be raised to the 
overhead system by reason of these necessary street works, but 
the membera of the deputation found at Rouen and Bristol chat 
after a very short time the striking novelty soon wore off, and the 
poles and wires were not obtrusive. Taking into consideration 
the great advantages as regards the comparatively moderate cost 
of construction, cheapness of traction, simplicity of working, the 
ease with which repairs can be effected. and the rmall disturbance 
of the streets during construction, working and repair, a majority 
Jof the members of the deputation are of opinion that generally 
such a system as that installed at Rouen would be of great 
advantage to, and would be the best system for adoption under 
all the circumstances in a town such as Birkenhead ; and as some- 
what of a guide to what may be expected by the installation of a 
quick, cheap, and clean tramway service in a city about the size 
of Birkenhead, it may be stated that the inauguration of overhead 
electric tramways in Rouen bas reduced the fares one-half and 
still doubled the receipte, thus showing that the number of tramway 
parsengers has been quadrupled ” 

The following lines are taken from the report of a deputation 
from the Liverpool Tramways Committee who visited all the chief 
towns on the Continent: ‘‘ The deputation were more and more 
convinced, as their tour of inapection proceeded, that as regards 
good mechanical construction, elasticity of working, freedom 
from breakdown, facility of repair, and economy of maintenance, 
the overhead trolley system is without a rival. This system also 
has the merit of being much less expensive to construct and 
maintain than a conduit system the capital expenditure for a 
conduit tramway being at least 50 per cent. greater than for an 
overhead trolley line. The deputation would point out that with 
properly designed supporte, and with wiring carried out with due 

rd to appearance, the unsightliness is so far minimised as 
practically to disappear.” 

In August, 1897, a deputation from Manchester visited Bristol 
Birmingham, and other places. and arrived at this conclusion : 
“The primary object of the deputation in visiting Bristol was 
to see the general effect of the overhead wires in the streets, and 
to form an opinion as to whether or not they were in any way 
objectionable from an esthetic or any other point of view. The 
deputation were well aware, of course, that the tide of opinion 
formed by other municipal bodies was in favour of the adoption of 
overhead wires, but they endeavoured to the best of their ability 
to view the pros and cons. of the question without being biaesed in 
any way by these previously expressed opinions, and what they 
saw in Bristol and elsewhere led them to form the decided opinion 
that the one weak point of the overhead wire system—viz., the 
objection that the poles and wires form a disfigurement to the 
streets of a city—if it cannot be absolutely overcome, it can, by the 
adoption of ornamental poles serving the dual purpose of suspend- 
ing the overhead wires and carrying arc lamps for the lighting of 
the streets, be reduced to such an infinitesimal quantity that when 
placed side by side with the many advantages which the system 
has over all the other forms of traction, of which any lengthened 
experience has been gained, no unprejudiced mind could come to 
any other conclusion than that this system is undoubtedly the 
best and most suitable one to adopt for the working of the tram- 
ways of a large and important city like Minchester.” And again 
after a tour throughout the Continent: ‘‘Comparing the ad vantages 
of the various systems, there can be no ques ion that the overhead 
trolley system is by far the cheapest to construct, costs less for 
maintenance than any other system, is the simplest to operate, 
and the most easily repaired. It is much less liable to interrup- 
tion than either the underground slot system or the closed-conduit 
system.” 

Out of the 39 electric tramways in the United Kingdom, 32 are 
on the overhead trolley system, and of the remainder five are 

pecial lines on private land, and not urban street tramways, and 


the other two are the Blackpool open conduit and the Birmingham 
accumulators. The committee will admit that these are strong 
conclusions in favour of the overhead system, formed by repre- 
eentatives of ratepayers who have had the responsibility of 
deciding the question for themselves ; and were it not for the fact 
that the case of Chester is somewhat unique, it would be unneces- 
eary to add to them. But the fact remains that the architectural 
features of the streets are of paramount importance in Chester, 
and it is for the committee to decide whether they will adopt a 
system which some people will for a time cunsider a disfigurement, 
but to which in every other town they have quickly become 
reconciled, or whetber they will sacrifice this (beyond question 
commercially the best) system, and adopt some other more 
expensive scheme involving greater difficulties. As regards the 
disfigurement, it may be pointed out that it does not involve any 
structural alterations to the streets, and therefore could not be 
viewed by a student of architecture with the same regret as the 
erection of a modern building, or the widening of a street, 
works which are in continual progress in Chester without 
comment. Ib should also be remembered that the poles 
for supporting the line could be used for the street arc lampe, 
ro that the adoption of the system does not involve any 
very large increase in the number of posts in the main 
atreets. But if the committee consider that the objection to the 
overhead line is insuperable, in spite of the opinions quoted above, 
I would suggest that a short length of open conduit be laid in the 


centre of the town, say from Frodeham-street to the Fountain, the 


remainder being on the overhead trolley system. There should 
be no difficulty in keeping a short length of conduit in order in 
the centre of the town where the road is paved. The cost would 


not be prohibitive, and by adopting the overhead system for the 


outskirts, which is by far the cheapest system, the Corporation 
would be in a position to avail themselves of any improved system 
which may be developed in the future with the least possible 
eacrifice of capital. This combined system is said to be working 
successfully both in Brussels and Berlin, and the change from one 
to the other can be made in a few seconds. It only remains to 
add, that if the committee contemplate acting on either of the 
suggestions contained in this report, they should come to some 
arrangement with the Lighting Committee, who are now consider- 


ing the question of laying cables along Hough Green; so that the 


necessary feeders for supplying the tramways may be laid at the 
aame time, and so that the posts selected for the street-lighting 
may be suitable also for carrying the overhead line and placed in 
suitable positions. It would also be advisable to take the matter 
up with the National Telephone Company at an early date, to 
induce them to run their wires only at right angles across the streets, 
and to bunch them together as far as porsible, By doing so the 
necessity for guard wires would be greatly reduced. | 


5. Cost of Construction. — All the figures given below are sufficient 
to cover the best materials and workmanship, and, with the allow- 
ance for contingencies, should be sufficient to cover a possible 


stiffening of prices due to the present heavy demand for electric 


tramway materials. Twelve cars have been provided for, which 
would be ample for running the present service. If the committee 
wish to largely increase the service, more cars must be allowed for. 
No account is taken of the cost of the plant for generating the 
current, as it is thought that the interest on this would best be 
covered by the charge for the current, and allowance is made for 
paying this in the estimates of the running expenses. As the plant 
would be used for both lighting and tramway purposes, it would 
be best to look upon the tramway as a customer of the electric light 
paar There are three items below which cannot be definitely 
estimated. 


The Closed Conduit.— As the short length in Paris is the only 
line laid on anything approaching a practical scale, and as the 
difference in valye of labour and materials in the two countries is 
not clear, this figure must not be relied on. 


The Open Conduit.—It ia impossible to estimate this closely 
without knowing what pipes and sewers would have to be 
diverted, and without going into details of design, and calculating 
the weight of materials, and the vards of concrete required ; bud 
the figure given is the average of several Continental lines after 
allowing for the difference in prices. 


The Arrangements for Charging Accumuators.—.This is based 
on the cost of the Birmingham plant, with a reduction for 
simplifying it, which ib is generally admitted to be possible to do. 
This ie the only plant of the kind in the country. 


Permanent Way: 3 miles 301 chains of single line of rails, 
100lb. per yard, laid on existing concrete bed, with fish- 
plates, bolts, tie-rods, etc., complete, including relaying 
of granite setts, and renewing setts where neceesary, 


less value of old rails as scrap, at £2,200 per mile £7,452 
Twelve cars to seat 40 passengers each, with motors, con- 

trollers, and all gear complete of the best design and 

materials, £750 eae hn 9.000 
Expenditure common to either systen˖mn . . £16,452 
Closed Conduit, said to cost in Paris £5,000 per mile: 

3 miles 302 chains at E, 00D £16,930 
Rail bonding, £75 per mildddei Z æ˖CHñ́Vn e 270 
Feeder cables e eee 3,300 
Permanent way and Cars as above .............ccsescesesesetsceace 16,450 

36,950 
Contingencies, 10 per en EEEN 3.690 


Total cost of closed-conduit system . £40,640 
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Open Conduit (£5,000 to £10,000 per mile according to 
design and obstacles to be overcome in laying, say, 


£7,500 per mile): 3 miles 303 chains . £25,400 
Rail bonding as before 2 270 
Feeder Cables sssi urien n 3,300 
Permanent way and care.. 16 450 
45 420 
Contingencies, 10 per cenie . . 4.540 
Total cosb of open- conduit systemn . £49 960 
Accumulators: Increased cost of cars to carry accumu- 
latora and two sets of accumulators for each car, ab 
£500 per car for 12 cars £6,000 
Arrangement for charging cells, including buildings and 
hydraulic machinery for moving accumulators, say ...... 9,000 
Cable from electric lighting station to car-shed to supply 
current for charging, including cost of laying ........... 1,850 
Cars and permanent way as before sscesceeess . . 16,450 
33,300 
Contingencies, 10 per cenGm“üꝛ—— I ẽ . i 
Total cost of accumulator systeenmnꝗ . £36,630 
Overhead Trolley System: 2 miles 303 chains of overhead 
line, including posts, brackets, and all gear complete 
and cost of erecting, at £1,300 per mild £3,100 
Bonding as before ........ ..ccssscsccscessevccscscsscccsccssesscees ees 270 
Feeder cables as for conduit system . 3 300 
Cars and permanent way as before . 16,450 
23, 120 
Contingencies, 10 per cenie . . ã 2,310 
Total coat of overhead system . £25,430 
Combined Overhead Trolley and Open-Conduit Systems: 
Half-mile closed conduit at f/, 5000 - £3,750 
Two miles eight chains overhead line at £1,300 ............... 2,730 
, aio aon erao SaS EET 270 
%%%%%% ——̃ K Aes cna 3. 300 
Cars and permanent wa ; h y y9ꝙu&j . . . 16,450 
26 500 
Contingencies, 10 per cent. eee . oe 2,650 
Total cost combined overhead and conduit system...... £29, 150 


6. The cost of running the different systems per car mile and 


per annum may be taken to be as follows, the annual cost being 


ased on 150,000 car miles, which is about the annual mileage of 
the present tramways : 


Per car mile. Per annum. 
Cloeed conduit.......... 2 M £5,625. 
Open conduit ............ from 5d. to 7d. ...... £3,125 to £4,375. 
Accumulator ............ S000 £9,375. 
Overhead trolley......... from 4d. to Gd £2,500 to £3 750. 
Horse ꝗ . Io. 46, 250. | 
N.B.—The above costs are exclusive of interest and sinking 
fund charges. 
The following are stated to be the coste per car mile of the 
working of different tramways : 
7——Pence per car mile 
Horas Overhead 
trolley. 
Birmingham . „ r © — 
Bristol! oreas DO · 5°5 
Brus“. 8 A 4'5 
Edinbuúrph ssssisssecsccessersccescvsveses aces o — 
EAI... C ͤ ĩͤ 3°8 
Remschei“i ii ü é w P [ „ 4 
Sheffielł aaa ᷣ UU . conseeres 1 ͤ 8 — 
, riors cen iios ikai. ITT aa 
Parist „6666 „ „„ 66666666 6 6 6 6 pT r TTA ** *** 4˙8 
, se Ne c — 
Ul. kiinareita 9 22ͤ — 
North Metropolitan . ra E — 
e ence eas BZD: E — 
Liverpool Unite . II. — 
Newcas tl! n%ꝛ- 108 cirina — 
;»ͤo W avesmeetadsa es „ 5˙5 
, ceviscccvkscceees i «Ba ndeuudiaeiauaeen 4°59 
Hamburg ..... aee ssrvisanccinscissveaes cates To re 3'97 
rr EAA „„ 5 
E AA E é A 933 eee e 3°04 
n „ Stavshaweuauet 3°55 


* Accumulators, 18°43. + Closed conduit, 8°5. 


PORTSMOUTH ELECTRICITY WORKS. 


From the accounts of the Portsmouth Corporation elec- 
tricity works just issued, it appears that the total expendi- 
ture on capital account to date amounts to £140,776. The 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc., for the past year are given 
herewith. 


REVENUE ACOOUNT. 


Dr. © Generation of Electricity. 
Coal or other fuel, including dues, - 

carriage, unloading, storing, and 

all expense of placing the eame on 


the workkss . ã 43,797 12 6 
Oil, waste, water, and engine - room 

o.. ⁵ðü 920 9 2 
Wages at generating station 1,080 11 9 
Repairs and maintenance as follows: 

Buildings ..... s sasseswes 17 1 4 
Engines, boilere, dynamos, exciters, 

transformers, motors, etc.; other 

machinery, instruments, and tools, 

accumulators and accea- orie 1,078 9 8 


6,894 
Lees received for old material ... 33 1 


SS A 
on 


Distribution of Electricity. 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials and laying the same...... 157 8 5 
Repairs, maintenance, and renewals 
of transformers, meters, switches, 
fuses, and other apparatus on con- 


sumers’ premises 294 15 9 
Cost of materials and lamps sold, as 
ver contra e 9980 259 98 8 
Public Lamps. 
Attending and repairs, including 
material supplied 990 13 6 
Renewals of lampd e 236 19 8 
Rents, Rates, and Taxes. 
Rents payable .............cscscesscscee . 18 7 6 
Rates and take . 454 17 1 
Management Expenses. 
Salaries — Engineer's department 857 18 9 
Accountant agd clerical staff 243 12 1 
Salary of collecttoaoo‚õ rr . 123 18 4 
Stationery and printing 85 6 9 
General establishment charges 92 13 5 
Law and parliamentary charges ATT 
Special charges — interest on overdraft ............... 
Total expenditure................... nida ; 
Amount carried to net revenue account.. 
Balance to next account to provide for bad debts 
Cr. 
Balance from last accounnttituu 4 . 
Lees bad debts written ofilill.1(I L e es 


Sale of current at 44d. per B.T.U.,£14,741. 7e. 7d., 


less allowances, £45. 158. 3d. eee 
Sale under oontracbc.e e. ã 
Public liabtingnggggg 
Rental of meters and other apparatus on con- 

sumers premises . . . 
Sale and repair of lampe, arc or incandescent ...... 
Sale and repairs of other apparatus . « — 
Rents receivable 2222 2 
Fees for testing meters ss 
Part fees from pupils C — 
Charging accumula torre . 
Sale of ashes TE TE 8 


GENERAL BALANCE-SHE Tr. 


Dr. Liabilities. 
Capital account - amount receiveelllubd 
Sundry oredi torre ã . 
Net revenue account, balance to credit thereof ... 
Amount transferred to reserve fund account ...... 
Amount due to treasurer on revenue account ...... 
Revenue account— balance at credit thereof 
Amount due to-treasurer on capital accounbd......... 
Amounts deposited ...........ssesssssessossssem sossosos ane 


Cr. Assets, 
Capital account—amount expended for works 
Stores on hand: Coal ..............ccscecscescsenreseeeeeees 
Oils, waste, et- . 
GG ³ðLA/d ᷣͤ K ͤʒ seieessaweuns 


Sundry debtors for current supplied ll 
Other debtors................. 77 


6,860 7 8 


711 13 10 


1,227 13 2 


473 4 7 


pt 

SD Cai 
— 

ONO 2 0 @ 


8288 888 


8 
A 


on 
— 
„ Sl 


2 
＋ 
ry 


14,695 12 4 
125 16 6 
4,733 6 7 


588 16 3 
108 16 11 
192 14 11 


œ 
en 


BEET: 


b t 


pect 
——8 
th 
S 
180888800 


882 


£149,259 1 7 


24 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Quantity opens B.T. units —y—ẽ —[— . 1 521,062 
; Ublic lampd u c»„, 422,450 

pd ad By contract . . 3 5 1,224,949 
Private consumers by meter .. 799,412 

Quantity used on wor knn ã 54, 433 

Quantity used for magnet ising current. . 150,458 

Quantity used for charging battery . 12,638 

Total quantity accounted fooůb/;uůQÿ n . 1,442,478 

Quantity not accounted forrraayoe— -; 4 78, 584 

Number of public lamp 261 

Total maximum supply demanded (kilowatts) .. ... ..... 1,132 


LEGAL INTELLIGENCE. 


THE MAYOR, ETC., OF THE BOROUGH OF HYDE v. THE 
OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY, 
LIMITED, AND OTHERS. 


This was an action brought by the plaintiffs in the Queen’s 
Division, before Mr. Justice Grantham, against the Oldham, 
Ashton, and Hyde Electric Tramway, Limited, the British Electric 
Traction (Pioneer) Company, Limited, the British Thomeon- 
Houston Company, Limited, and the British Insulated Wire 
Company, Limited, the defendants, for an injunction restraining 
the defendants from breaking open the footways in Manchester- 
road, Market-street, Hyde-lane, and Stockport-road, in the 
borough of Hyde. and laying down electric cables thereunder 
for the purpose of using them for working tramways which the 
defendants had constructed, and for damages. 

Mr. Justice Grantham, in giving judgment for the plaiotiffa, 
said that he was of opinion that the defendants had power to open 
and break up the carriageway only. He was further of opinion 


that the plaintiffs had suffered damages to the extent of £100, and 


he accordingly granted the ‘injunction prayed for, with £100 
damages. The injunction would not come into operation for six 
months, so as to allow the defendants time to appeal. 


COMPANIES’ MEETINGS AND REPORTS. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED. 


A half. yearly meeting of this Company was held at the Cannon- 
street Hotel yesterday (Thursday) for the purpose of obtaining 
the sanction of the shareholders to the payment of an interim 
dividend of 24 per cent, or 5s. a share, free of income tax. 

The Won. Henry Marsham presided, and, in moving a resolution 
sanctioning the payment of the interim dividend mentioned, said 
he had very much pleasure in reporting that during the past six 
months the Company's turnover in their general business exceeded 
the amount of their highest value for any preceding similar 
period. With rd to the submarine cable work they would, 
in about a week’s time dispatch their cable steamer ‘‘ Dacia 
to the West Indies to lay a single-core cable between 
Havana and Key West, deliver a heavy-sheathed three-core cable, 
and execute some cable-repairing operations for their friends the 
International Ocean Telegraph Company of New York. Although 
the season of the year was not a propitious one for carrying out 
such operations in there latitudes, yet ib was gratifying to the 
Board to continue in friendly relations with the company men- 
tioned, while the contract placed in their hands was considered a 
flattering recognition of the work already done. Considerable 


orders had been received from the various Governments, which | 


showed that they continued to appreciate the manufacture of 
insulated cables, in this respect agreeing with the majority of the 
best of the electric lighting and power companies of Great 
Britain and the Colonies, They would doubtless notice that the 
establishment of telegraphic communication across the Pacific 
between Vancouver and Australia was now generally considered a 
necessity for the Empire, and they probably expected him to make 
a fow observations on the subject. The information he could give 
had already been made public by the publication of the Pacific 
Cable Blue-book. They might remember that the Company was in 
the position of having made some five years ago the lowest offer 
for this work. A committee was appointed by Mr. Chamberlain 
three years o to take evidence and report. The report 
of this committee, which was. composed of representatives 
of the home Government, of Canada, and of the Austral- 
asian Colonies, was printed and presented to Parliament in 
April this year. From this report the Board were glad to 
see that the evidence furniehed by their staff had been well 
received. In an investigation of this nature, where conflicting 
intereste were represented, it was pleasant to know thie result. 
The Pacific cable was a large work, and the Board were of opinion 
that the best intereste of the Company and of the State would 
be served by her Majesty’s Government distributing the work 
between the varioue contracting firms, Their tender amounted to 
£1,517,000. This estimate was for a 12-word cable, with a 
guarantee to deliver two repairing vessels on the ground, and to 
execute free of cost any repairs which might be necessary during 


the three years following the completion. This tender was da 
Oct. 19, 1894. They estimated, on account of the enhan 
price of raw material, that £170,000 should be added, 
and thus bring the total up to £1,687,000. The committee’s 
report stated that the Eastern Extension Telegraph Company 
estimated the cost in 1896 of the Pacific cable at £1,650,000, 
but this amount, while providing for heavier weight of conductors 
and insulation than their proposed type. with the slight modifica- 
tion the committee had adopted, did not comprise the furnisbin 
of the two repairing vessels that the company's estimate included. 
He gave these figures for comparison of estimated cost, and they 
would eee that they agreed within 21 per cent. To prepare for 
eventualities the Board continued trom time to time buying 
indiarubber and guttapercha, and it was anticipated that during 
the period allotted to the completion of the Pacific cable contract, 
even should the whole contract be granted to the Company, and 
although the market for raw insulating material was restricted, 
they would have ample opportunity for completing at a fair price 
the purchase of as much of these products as they might require. 

The resolution was seconded by Mr. 8. W. Silver, and unani- 
mously carried. 

An extraordinary general meeting was subsequently held, and 
during the discussion on a proposal to enable the directors to 
borrow on behalf of the Company on bond or mortgage, etc., 
money not exceeding the amount of the capital subscribed for the 
time being. 

Gaxecal Trevor said it seemed to him that if they did this they 
would be almost pledging their bottom dollar and their very 
shirte. He accordingly moved, as an amendment, that no extra 
powers be granted in regard to borrowing, the amount to be still 
limited to two-thirds of the capital subscribed for the time being. 

The Chairman pointed out that it was in the interests of the 
shareholders that new borrowing powers should be given. They 
sought these to deal with exceptional circumstances. 

The amendment on being put was lost, and the original motion 
carried. Other businees having been transacted, a vote of thanks 
to the chairman closed the proceedings. 


THE ELMORE COMPANIES. 


On Friday last a collective meeting of the shareholders of 
Elmore’s Patent Copper Depositing Compaiy, Limited; Elmore’s 
Wire Manufacturing Company, Limited ; Elmore’s Foreign and 
Colonial Patent Copper Depositing Company, Limited ; and Elmore’s 
American and Canadian Patent Copper Donne Company, 
Limited, was held ab Cannon-street Hotel, Mr. A. S. Elmore pre- 
siding, for the purpose of receiving a general explanation of the 
character of the amalgamation of the undertakings of the eaid 
companies by the transfer thereof to the Elmore’s Trust, Limited. 

The Chairman said it was with the greatest possible satisfaction 
that the directors met the shareholders, as they came at last before 
them with a record of something practical accomplished on their 
behalf. As foreshadowed in his remarks to the shareholders of 
Elmore’s Copper Company when he last addressed them, the 
directors felt thab an amalgamation of the four companies 
would unquestionably be to the advantage of all the share- 
holders, provided a sufficient sum of money could be raised 
to commence working on a large scale. Having since then 

through a very critical and troublous time, it was 
with much pleasure that the directors now found themselves 
in a position to tell the shareholders that they had overcome all 
the difficulties that beset them in their endeavours to put the 
four companies on the sound financial basis warranted by the 
intrinsic merits of the business. Never for one moment had 
the Board’s faith in the Elmore process faltered, and they had 
followed a clear and definite policy all through. Since the intro- 
duction into the French company of large working capital by 
Messrs. L. Hirsch and Co. that business had progressed by leaps 
and bounds, earning increased profits year by year, until to-day 
it held a commanding position in the metallurgical world, and 
had become the premier copper manufacturing company in 
France. For the year 1898 the Elmore works in France delivered 
over 2.000 tons of tubes alone, and made a gross manufacturing 
profit of about £90,000. In addition, the Elmore works in 
Germany, working as compared with the French works on a 
small scale, earned sufficient last year to warrant the directors 
paying a dividend of 71 per cent on their preference shares. 
The next step was to endeavour to interest in the business the 
wealthy and influential people who had practical experience of 
the dividend-earning capacity of the patente, and this they 
eventually succeeded in doing. The result was the scheme of 
amalgamation, which had been submitted to the shareholders by 
circular. Incriticising the scheme heasked them to bear in mind that 
they wereshareholdersin what might betermed moribund businesses. 
They had valuable patents and large works, but no money with 
them to turn them to account. By the operation of the proposed 
scheme they became shareholders in a big living company, having 
not only the imposing working capital of £200,000 in cash, bub 
also other substantial assets, the whole being backed up by the 
credit and influence of some of the strongest financial houses in 
London and Paris. Having dealt with the details of the plan of 
amalgamation, he went on to point out that up te noon of the 
previous day they had received in favour of it proxies representing 
about 188,000 votes in the four companies, which was equal to 
four-fifths of the total amount. 

Mr. Williamson enquired whether priority in the allotment of 
the 5 per cent. firs mortgage debenture stock might be given to 
applications from shareholders. 


Mr, Keightley considered that the present debenture holders 
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should have the right to exchange their existing debentures in the 
old Elmore Company into the debenture stock of the Elmore Trust. 

Mr. Lamont wanted to know whether at any time there was to 
be an end to the trast. Were the shareholders never to stand 
upon their own feet, but to be always in trust? No provision 
seemed to have been made for dealing with a question like this. 
Various committees had been formed in times past, and they had 
all come to the conclusion that the Elmore process was a good and 
practical thing and that it might result in large profits. Bub the 

t difficulty always had been to be able to work it. The 
mpany appeared to have been stranded at the beginning by the 
payment of excessive dividends and the making of injudicious 
investments. But it would now appear that those investments 
would result in a very large profit. He felt sure that they had a 
good mechanical invention to deal with, for which there was a 
emand, and tbey now had the means of producing it. He thought 
they ahould throw themeelves heartily into the scheme. 

One or two other queations were asked, and the Chairman 
replied. He said a preferential allotment of the debenture stock 
would be given to the old shareholders subject to the existin 
debenture holders who might wish to exchange their stock, an 
the preeent debenture holders would have the right to exchange. 
As to whether the trust would bea continuing business, this was 
a matter entirely for the trust shareholders themselves. With 
reference to the Conper Company, it had been said that the share- 
holders were getting £1 for every £1 share they held. This was 
not so, inasmuch as the Copper Company's shares were originally 
£2, but their capital had been reduced, and therefore all the com- 
panies were treated on the same basis. With reference to patents, 
these had been kept up by filing new patents, so that they were 
now up to date. He thought their position from the patent point 
of view was very strong. The preference shareholders in the trust 
did not participate in any profits after they bad received their 
10 per cent., but the trust shares in the Metallurgical Company 
did. They first received 6 per cent., then the ordinary shares in 
the Metallurgical Company would receive 6 per cent., and after 
that in regard to dividend they both ranked alike. 

A vote of thanks to the chairman closed the proceedings, and 
later in the day extraordinary general meetings of the separate 
companies were held, that of Elmore’s Patent Depositing Com- 
pany, Limited, being presided over by Mr. A. S. Elmore ; E!more’s 

ire Manufacturing Company, Limited, by Mr. J. J. Atkinson ; 
Elmore's American and Canadian Patent Copper Depositing Com- 
pany, Limited, by Mr. J. T. Cooper; while Mr. F. L. Rawson 
presided over the meeting of Elmore’s Foreign and Colonial Patent 
Copper Depositing Company, Limited. A resolution in favour of 
the winding-up voluntarily of each company, and appointing Mr. 
J. S. Shurmer as liquidator, was passed; but in the case of the 
last-named company, after a lengthy discussion, the following 
words were added and adopted with the resolution: Subject to 
the company receiving 48,000 fully-paid shares of £1 each in the 
Elmore’s Trust, Limited, or such smaller number as the committee 
of shareholders may consider fit, and that, failing agreement, the 
question of the amount be submitted to arbitration.” 


GREENWOOD AND BATLEY, LIMITED. 


The eleventh annual meeting of Greenwood and Batley, Limited, 
was held on Saturday at the London offices of the Company, Great 
George-street, Westminater. 

Mr. Arthur Greenwood, who presided, in moving the adoption 
of the report, said that they had commenced the year’s operatione 
with an enormous arrear of work occasioned by the engineers’ 
strike, which kept the shops practically closed for seven months 
during the preceding year. ith work so long delayed in the 

rocess of manufacture, the profit must suffer to some extent. 

he directors had thought it prudent not to pay out a large sum 
in dividends, as they considered it very desirable to commence the 
formation of a reserve fund by setting aside the sum of £10,000. 
A considerable sum had been spent on maintenance and on new 
and improved plant. With the depreciation which had been 
written off, the capital account now stood at £255,269, or about 
£2,500 lesa than at the end of last year. The works were at present 
well employed, and favourable results were anticipated for the 
current year. The electrical department of the Company’s business 
was making steady and satisfactory progress, and was very fully 
ee in the manufacture of dynamos and motors. The Company 
had acquired an interest in the English Delaval Steam Turbine Com- 
pany, as it was thought desirable to be connected with a special 
system of steam-driven generators. They had leased a piece of 
land adjoining their factories at Leeds to the Delaval Company, 
who were now building upon it extensive workshops for the manu- 
facture of turbines. An agreement had been entered into between 
the two companies which secured to Greenwood and Batley the 
sole right of selling these turbines in Great Britain, Ireland, all 
British Colonies and Dependencies, also in China and Japan, and 
they were to manufacture the whole of the electric dynamos 
required by the English Delaval Company. Steam-turbines were 
rapidly coming to the front, particularly for the generation of 
electricity, as they offered great advantage in economy of weight, 
consumption of steam, space occupied, steadinees of running, and 
absence of vibration. The Board looked forward with great con- 
fidence to future development of this part of the business. 

The report and accounts were adopted, and the payment on the 
10th inst. of dividends of 7 per cent. on the cumulative preference 
share capital and of 3 per cent. on the ordinary share capital for 
the year ending March 31 was authorised. Major-General Micklem, 
the retiring director, was re-elected ; and Messrs, W, B, Peat and 
Co, were re-appointed auditors, 


A vote of thanks to the chairman and directors terminated the 
meeting. 


ELECTRIC CONSTRUCTION COMPANY, LIMITED. 


Directors: Sir Daniel Cooper, Bart., G. C. M. G. (chairman); 
James William Barclay (deputy- chairman) Philip Edward Beach- 
croft ; John Irving Courtenay; Sir Henry C. Mance, C. I. E.; Sir 
James Pender, Bart., M. P. anager : A. B. Blackburn, M. I. C. E. 
Secretary: qames Gray. 

Report of the directors to be submitted to the shareholders at 
the sixth annual general meeting of the Company, to be held on 
Thursday. July 13, 1899, at Winchester House, Old Broad street, 
E. C., at 12.30 p. m.: 

The profit of the year ending May 31 last, including the balance 
of £2,079. Os. 6d. brought forward, is £21,393. 6s. 2d., which your 
directors recommend be appropriated as follows—viz., in pro- 
viding a dividend of 7 per cent. on the preference shares (to be 
paid on July 31 next), £3 500; and a dividend of 6 per cent. on 
the ordinary share (one-half to be paid on July 31 next, and one- 
half on Jan. 31, 1900), £13,452; and in adding to the general 
reserve fund (which will then amount to £20,000), £3,000—total, 
£19,952. The surplus of £1,441. 6a. 2d. is to be carried to next 
year’s accounts. The buildings and plant have been fully kept up, 
and £5,000, as formerly, has been placed to the credit of deprecia- 
tion account—all out of revenue. The depreciation account now 
amounts to £28,000. The output of the factories goes on increas- 
ing, and the bigh quality of the workmanship and the excellence 
in design of the manufactures have been fully maintained. The 
works are full of orders, and to meet the growing demand for 
electrical plant, contracts bave been entered into for a corsider- 
able addition to the shops, including tools and general con- 
veniences for the production of the larger class of machines now 
in demand. The additional equipment, besides tending to 
economy in production, will facilitate prompt execution of 
orders. The electrical equipment of the City and South London 
Railway extension to Moorgate-street has made satisfactory pro- 

reas, and, it is expected, will be in operation within the next 
ew months. The financial arrangements in progress last year have 
been completed, and the first and second 6 per cent. mortgage 
debentures have been converted into 4 per cent. debenture stock. 
The floating debt of the Company has also been largely reduced 
by the issue of second mortgage debenture stock, bearing 44 per 
cent. interest. The compensation paid under the Workmen’s 
Compensation (1897) Act is for the year leas than £20, and, as your 
directors consider it advantageous for the Company to carry ite 
own risk, £150 of last year’s profit has been carried to the credit of 
an insurance fund. The directors who retire by rotation at the 
1 meeting, and who are eligible for re-election, are Sir Henry 

>» Mance and Mr. Philip Edward Beachcroft. Messrs. James 

Meston and Co., the auditors for the past year, offer themselves for 

re-election. . 
PRorrr AND Loss Account. 


Expenditure. £ ad. 
Interest on loans and debentures, paid and accrued 8,625 14 10 
General charges —salaries ab b me 
office, staff, and engineers ab 
Bushbury, eee £12,196 11 10 
Rent, rates, and tanes . . 940 9 9 
Insurances eee dees o zs 354 5 11 
Advertising . 506 5 5 
Travelling expenses . 441 15 3 
Patent fees and royalties .... ...... 1,072 19 5 
Law charges . 60 15 6 
Printing and stationery, postages 
and tele gramme e ; 884 13 8 
Commissions and foreign agency 
charges a 379 6 9 
General expenses, bank charges, 
stamps, etC0ow E 817 17 8 
Fees and expenses of trustees, 
under first and second mort- 
PAGER: os caevseecsursslesss Cabarsiteesecs 168 5 0 
Auditors’ fees ..... e. 120 0 0 
Directors’ fees . 1,500 0 0 
19,443 6 2 
Maintenance of plant and buildings 2,169 4 0 
Depreciation account amount set 
Mills is 5,000 0 0 
— 7,169 4 0 
35,238 5 0 
Balance of cost of redeeming 6 per cent. first and 
second mortgage debentures and issuing deben- 
ture stock, £1,121. lls. 10d. ; lees premium on 
issue of 2, 100 ordinary shares, EI, Oo5B0 E ‘ 71 11 10 
35,309 16 10 
Net profit carried to balance-sheet ..... e 19,314 5 8 
454,624 2 6 
Income. £ sd. 
Gross profit on manufacturing and contracting 48,544 5 5 
Rents, pupils’ premiums, and sundry profite......... 2,890 5 7 
Interest and dividends on debentures and shares 
of other companies t 3,135 18 0 
Transfer and registration fees 8 e 53 13 6 
£54,624 2 0 
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BALAXCE-SHEET. i 

Capital and Liabilities. £ 

Cope authorised—150,000 ordinary shares of £2 

%% F ——ñ— E ease E ee 

50,000 cumulative 7 per cent. preference shares of 
£2 each 


SSSHSSHCEHCSSHOHK CHEESE E HEHEHE SHEHHEEHH SeHseceseeseeaasweese 


400.000 0 0 
Capital issued - -112, 100 ordinary shares of £2 each, 
ully paid FFC 5200 0 0 
25,000 cumulative 7 per cent. preference shares of 
£2 each, fully paid .........cccossecscssececscecsce sesees „000 0 0 


Debentures issued 4 per cent. per- 
petual first mortgage debenture 
stock (authorieed issue, £200,000) £182,500 0 0 
41 per cent. redeemable second 
mortgage debenture stock 
(authorised issue, £50,000) ...... 50,000 0 0 
Loans (secured by deposit of debentures in other 
companies) 2 sas E 


8 


Creditora—sundry ereditors 35, 145 18 5 
Debenture interest accrued ......... 3,335 8 10 
— — 334..481 7 3 
Bills pale 2,732 12 0 
Depreciation account — amount at 
% y 23,000 0 0 
Credited from profits for year 
ending May 31, 1890999 5,000 0 0 
28,000 0 0 
General reserve account. 17,000 0 0 
—— 45,000 0 0 
Profit and loss account—amount 
brought forward ...........cssseseeee 2,079 0 6 
Net profit for the year ............. 19,314 5 8 
21,393 6 2 
£849,307 5 5 
Assets. £ s. d. 
Properties, patente, and goodwill— freehold and 
leasehold land and buildings at Bushbury 
(Wolverhampton)and Millwall; plant, machinery, 
tools, and patterns at works ; furniture ; patents 
and goodwill, as per last account.. ꝗ 325,765 11 3 
Additions to plant and furniture during the year... 4.883 11 0 
10 to buildings i oe .. 1,020 211 
o 331,669 5 2 
Share and debentures of other companies 106,703 18 0 
Sundry debtors (after providing for bad and 
doubtful debt) . 46.684 8 4 
Madras electric tram ways (secured to the extent of 
£68,600 by first charge on 13 miles of fully- 
equipped tramway and by second debenture for 
reminder 74 802 11 8 
Bille receivablllddd . %%% ã ã 4,055 4 2 
Work and contracts in progress, cos. 39,661 16 1 
Stock — finished goods and materials on hand — cost 
Fan,, C S E - 933,694 9 10 
Cash at bankers and in hand .......0..cccccccsesscnsceces 12,035 12 2 
£649,307 5 5 


Note. — There is a liability of £3,150 in respect of amounts 
uncalled on certain of these shares. 


CROMPTON AND Co., LIMITED. 


Directors: John Trotter, Esq. (chairman); Rookes Evelyn Bell 
Crompton, Esq. (managing director); Bernard Gibson, Eeq.; and 
Carleton F. Tufnell, Esq. 

The eleventh report of the directors to be presented at the 
annual general meeting of the shareholders at the City Terminus 
Hotel, non-street, E.C., on Monday, July 10, 1899, at 3 p.m.: 

The net profits for the year amount to £23,074. 4s. After pro- 
viding for debenture interest, the payment of the interim dividend, 
and the other items set out in the vet revenue account, there 
remains a balance of £15,489. 15s. 5d. The directora propose to 
set aside the sum of £2,000 for doubtful debts and contingencies, 
to place £5,000 to a reserve fund, to pay a dividend at the rate of 
Lpa cent. per annum for the half-year, free of income tax, making, 

th the interim dividend pee in January last, 6 per cent. for the 
year, and to carry the balance, £5,131. 10s. 5d., forward. The 
manufactory at Chelmsford has been fully employed during the 
year, but the output has not kept pace with the orders, and, in 
consequence, the question of the extension of the new works is 
forced upon the directors, in addition to the erection of the new 
shope for the manufacture of arc lamps, instruments, and switch- 
boards, mentioned in the last report. The contract department 
has been busy, and the order book of the Company is very full. 
The increase of 5 om 5 ane a seems 
every prospect of its continuing. e policy of employing agents 
in the United Kingdom has been abandoned, and, instead, branch 
offices controlled 1 the Company have been opened in various 
centres of trade, This new arrangement has proved a success, by 


300,000 0 0 
100, 000 0 0 


increasing the number of orders at a reduced cost. Moreover, the 
goodwill of the branch offices belong to the Company and not to 
ents. In accordance with the articles of association Mr. 
arleton F. Tufnell retires from the board of directors by rotation, 
but offers himself for re-election. The auditors, Messrs. J. H. 
Duncan and Co., also offer themselves for re-election. 


STATEMENT OF LIABILITIES AND ASSETS. 


Dr. Capital and Liabilities. £ sd 
Authorised issue, 54,000 shares ab S3. 62,000 0 0 
Issued, 32,098 shares ab 33333 . . 96,294 0 0 

Less calls in arreareee . ã . 344 0 0 

95.950 0 0 
First mortgage, 5 per cent. debentures ............... 100,000 0 0 
Loans from bankers, secured by deposit of second 

ene ᷑]⅛xĩvſß 37,757 10 7 
Sundry creditorre ee . 2 „964 17 6 
Three months' debenture interest accrued.......... X 1,250 0 0 
Doubtful debts and contingencies account 287 1 1 
Unclaimed divid ends o one 26 3 9 
Revenue account—balance —........ccscescscsscceccsncuees 15,489 15 5 

£305,725 8 4 

Cr. Property and Assets. £ sd. 
Freehold property e 35,695 6 2 
Plant, tools, furniture, fixtures, etw =- 62,179 8 5 
Stock-in-trade and work in progress 83,826 7 8 
r eaicceiis etaaeeiaceaxebevewsnevedoesan 75,894 15 10 
Investments in shares of other companies ............ 1,684 10 0 
Chelmsford Electric Lighting and other sub- 

sidiary companies . . 12,918 16 8 
Cash at bankers and in of fie . 3,993 7 10 
Patents acoount 2 — 11,532 15 9 
Electric cooking and heating department, cost of 

OSt ADMIN G sos se ccsisivacessassesivecacacasecacrsecusscsvndeas 3,000 0 0 
Sl! RS 15,000 0 0 

£306,725 8 4 

Dr. PRoFIt AND Loss Account. £ 8. d 
Trading expenses (steam and electric power, labour 

in stores, works salaries and expenses) ............ 7,382 9 2 
Administration and office expenses, rents, rates, 

and taxes, salaries, advertisements, etc 8,111 7 2 
Repairs to buildings and plant 625 5 10 
Depreciation of plant and machinery, patente, and 

xtures ..... E E A EEE ai Mavens 4,159 11 9 
Balance carried to revenue account. — 23,074 4 0 
£53,352 17 11 

Cr. £ 8. d. 
Gross profit from trading account, pupile’ pre- 

miums, and dividends on investments 53, 352 17 11 

£53,352 17 11 

Dr. REVENUE ACCOUNT. £ 8. d. 
Interest on debenturesss . . 4,394 5 10 
Interest on bankers’ ad vancedsdssss . 2,742 16 2 
Directors’, managing director’s, trustees’, and 

auditors’ fes m 8 2,531 5 0 
Income tax, £136. ls. 4d.; interim dividend paid 

Jan. 14, £2,386. 188. 2d.; balance, £15,489. 

IT Aao E NE E E A TT 8 18,012 14 11 

£27,681 1 11 

Cr. £ 8. d. 
Balance from last yea rer . e 4,606 17 11 
Net profit from profit and loss account .......0..... 23,074 4 0 

£27,681 1 11 


TANAT VALLEY LIGHT RAILWAY. 


The first statutory ordinary meeting of the shareholders of the 
Tanat Valley Light Railway was held at Oswestry on the 3rd inst. 

Mr. Chas, E. Williams, obaran of the directors, who presided, 
said there was a probability of the plans and specifications being 
ready by the second or third week in August. The Countess of 
Powis would be asked to cut the first sod on a date about the 
second or third week in September. The directors had come to an 
arrangement with the Cambrian Railway Company to construct 
and to work the line. The following amounte had been promised 
by the authorities interested in the line: Denbigh County Council, 
£3,000 loan; Montgomery County Council, £2,500 loan; Salop 
County Council, £2,000 loan; Oswestry Town Council, £2,000 
loan, £1,000 share; Llanfyllin Rural District Council, £3,000 
loan ; Llanrhaiadr Rural District Council, £3,000 loan ; Liverpool 
Corporation, £2,000 share—a total of £18,500. The total capital 
of the company would be £63,500, made us as follows: public 
bodies, £18,500; Treasury free grant, £18,000; share capital, 
ee ; and £12,000 to be borowed under the powers given by 
the Act. 

At a subsequent special general meeting of the shareholders an 
agreement with the Cambrian Railway Company for the con- 
struction, use, working, maintenance, and management of the 
Tanat Valley Light Railway was approved. N 
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UNITED RIVER PLATE TELEPHONE COMPANY, LIMITED 


The report of the directors for the year ended March 31 last, to. 
be presented at the meeting on the 5th prox., states that the gross 
receipts for the year in the River Plate were £85,249, as againat 
£67,208 for the year before, and the working expenses in the River 
Plate £41,921. After the deduction of debenture interest, etc., there 
is a profit of £33,334; £6,956 was brought forward from the previous 
year, leaving an available balance of £40,289. The directors pro- 
ee to transfer £5,000 to depreciation fund and £10,000 to reserve 
und. They recommend a dividend of 6 per cent., free of income 
tax, upon the ordinary shares. The nce of £7,889 is to be 
carried forward. A resolution will be proposed at the general 
meeting providing for the early issue of 40,000 of the remaining 

000 unissued shares of £5 each as 5 per cent. cumulative 
preference shares 


ELECTRICAL POWER STORAGE COMPANY, LIMITED. 


Directors : John Irving Courtenay, Esq. (chairman and 
managing director); Sir Daniel Cooper, Bart., G.C.M.G. ; 
Frederick Green, Esq. ; Sir James Pender, Bart., M.P. ; Frank 
King, Esq., M.I.E.E. Chief engineer: H. W. Butler. Secretary : 
David Smith. 

Report of the directors to be presented to the shareholders at 
the tenth ordinary general meeting to be held on Thursday, 
July 13, 1899, at the offices of the Company, 4, Great Winchester- 
street, E.C., at 2.30 p.m.: 

The net profit for the year is £4,532. 18s. 4d., which, with a 
balance of £356. 10s. 7d., from last year, amounts to £4,889. 
8s. 11d., out of which the directors recommend the payment of a 
dividend of 5 per cent. on the ordinary share capital, which will 
absorb £4,334. 16s., leaving £554. 12s. 11d. to be carried forward. 
The Company’s buildings, plant, tools, etc., have been maintained 
in thorough and effective repair and condition at a cost of £3,541. 
1086. 7d., which sum has been provided entirely out of revenue. 
The directors have pleasure in stating that the amount of business 
done during the past year is considerably greater than that of any 
55 year. The rise in the cost of Jead and other materials 

as prevented the Company from obtaining the full benefit of this 
increased output, and has necessitated the raising of the selling 
prices, New shops, laboratory, and stores have been erected 

uring the year on the area recently added to the works. With 
these additional premises the Company has only just been able 
to meet the demand for its manufactures. The retiring director 
is Sir Daniel Cooper, Bart., G.C.M.G., who offers himself for 
re-election. The auditors, Messrs. James Meston and Co., chartered 
accountants, also offer themselves for re-election. 


BALANCE SHEET, May 31, 1899. 


Dr. Liabilities. s. d. 
Share capital authorised — 20, 100 shares of £5 each, 
of which 100 are founders’ share . 100,500 0 0 
Shares Issued. 
66 founders’ shares of £5 ea: h, fully paid 330 0 0 
15.460 ordinary shares at £5 each, fully paid 77.300 0 0 
3,132 ditto of £5 each, £3 call ddl . 9,396 0 0 
18,658 87 026 0 0 
Debenture issue authorised......... E ENA E 30,000 0 0 
Debentures issued—284 debentures of £100 each... 28.400 0 0 
Sundry Croditors . 10.749 11 0 
Reserve fund—amount ab credit q 9 756 18 11 
Contingent fund—amount at credit 
as per laat balance-sheet ............ £1,350 0 0 
Added this year . NNE E 650 0 0 
— 2,000 0 0 
Profit and loss acoount - balance at credit May 31, 
1898, after paying dividend at 5 per cent., £356. 
108. 7d.; ada profit for year 1898-9, £4,532. 183. 4d. 4889 811 


£142,821 18 10 


Cr. Assets. E s. d. 
Patents, goodwill, etc., as per last balance-sheet... 86.470 0 0 
Added this yea . 1,215 0 0 

87,685 0 0 
Buildinge, plant, toole, fixtures, etc. (including 

£3,124 19s. 21. for buildings, plant, etc., added 

this year), £9,772. 16a. Id.; less depreciation 

written off this year, £557. 84. 70e 9,215 7 6 
Stock on hand —at cost or under 21187 7 6 
Sundry debtors (leas reserve for discounts and 

doubtful debt) 2 12 297 16 8 
Bills receivabbb iii UU . 235 2 1 
Investmente—debentures and ehares in other 

undertakings r e 6 8 1,530 15 0 
Cash ab bankers and in hand 2 . 10,670 10 1 


£142,821 18 10 


INGLETON ELECTRIC LIGHTING AND POWER COMPANY. 


The first atatutory meeting of this Company was held laeb week, 
Mr. W. Metcalfe presiding. 

The pt os which was adopted, showed that out of a registered 
capital of £4,000 about £2,000 had been taken up in Ingleton. 


Mr. Harris (from Messrs. Gilkes and Co., Kendal, the consult- 
ing engineers to the Board) thought the sum of £250 per annum 
was ample to provide for all working expenses, rents, Jepreciation, 
etc. It was resolved to empower the directors to make a further 
call of 123. 6d. per share immediately on the shares allotted. 

Votes of thanks to the chairman, directors, and to Mr. Harris 
terminated the meeting. 


nn 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Salford.—The Tramways Committee invite tenders for a sample 
traméar by July 18. 

Glasgow. The Corporation are prepared to receive tenders for 
the supply of 80 electric tramcar bodies by July 22. 

Southport.—The Corporation invite tenders and designs for 
plant for the destruction of town’s refuse by 11th inst. 

Bucharest.—The Post and Telegraph Department invite tenders 
for the supply of 60,000lb. zinced steel wire by July 15. 

Hastings.—The Corporation invite tenders for the supply and 
laying of high and low tension cables. Tenders by 25th inst. 

Edinburgh. The Corporation invite tenders for installing the 
ee light at the central fire station, Lauriston. Tenders by 

uly 18. l 

Sunderland. The Corporation invite tenders for the reconstruc- 
tion and electrical equipment of their tramways, etc. Tenders by 
24th inst. | 

Glasgow. — The Corporation invite tenders for the electric work 
required in connection with their fire-alatm and A.B.C. telegraph 
systems by Aug. 2. 

Denbigh. —The Asylums Committee invite tendere for the supply 
and erection of engines, dynamos, etc., and the wiring of buildings. 
Tenders by Aug. 1. 

Glasgow.—The Corporation are prepared to receive tenders for 
the supply and erection of boilers, steam-engines, three-phase 
generators, etc., by July 22. 

South Shields.—The Corporation invite tenders for a 1, O00. i. h. p. 
vertical triple-expansion engine with condenser and 500-kw. alter- 
nator. Tenders by Jaly 10. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and delivery of alternating-current trans- 
formers. Tenders by July 20. 

Salford. - The Corporation invite tenders for the supply, 
delivery, and erection of eight 750-kw. continuous-current steam 
dynamos. Tenders by Aug. 8. 

Wallasey.— The Urban District Council are prepared to receive 
tenders for the supply and erection of a 300-kw. alternator with 
engine combined. ‘Tenders by July 20. 

Rathmines and Rathgar.—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by July 14. 

Pembroke (oo. Dublin).—The. Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by July 14. 

Battersea.—The Vestry are prepared to receive tenders for the 
supply and carrying out of various works in connection with the 
electric lighting of the parish. Tenders by Aug. 31. 

Annfield Plain.—The Urban District Council invite tenders for 
the supply of the necereary plant red ates for an installation of 
electric light for the lighting of their district by 18th inst, 

Warrington.—The Corporation are prepared to receive tenders 
for the supply, delivery, and erection of the various work in 
connection with the electric lighting of the borough by July 18. 

Morecambe.—The Urban District Council invite tenders for the 
supply of an economiser. For specifications and drawings apply 
to Mr. C. F. Parkinson, M. I. E. E., engineer, Electricity Werks 
Wood Hill-lane. 5 

Grimsby. The Corporation invite tenders for the supply, 
delivery, and erection, and the carrying out of various work in 
connection with the electric lighting of the borough. Tenders by 
noon oh July 10. 

Madrid.—Tenders are invited for the installation and workin 
of a telephone system at Avila. Particulars may be obtain 
and tenders addressed to the Post and Telegraph Department, 
Madrid, by the 20th inst. 

Lowestoft.—The Corporation invite tenders for erection of an 
electric light station. Specifications, etc., may be obtained from 
Mr. Albert E. Pridmore, 2, Broad-street-buildings, London, E.C. 
Tenders by 12 noon on July 18. 

Southampten —The Corporation invite tenders for the supply 
and erection of—(Section A) continuous-current motor-boosters ; 
(B) tramway switchboard; (C) battery of accumulators and 
accessories. Tenders by July 11. 

Beckenham.—The Urban District Council invite tenders for 
erection of an electric light station. Specifications, etc., may be 
obtained from Mr. John A. Angell, engineer to the Beckenham 
District Council. Tenders by 17th inst. 

London, S. W.— The London County Council invite tenders for 
the erection and completion on the Victoria Embankment of an 
electric light generating station. Particulara may be obtained ab 
the Architect’s Department, 13, Spring-gardens, S.W, Tenders 
by 25th inst, l 
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Manchester.—The Electricity Committee invite tenders for the 
supply of the following stores during the 12 months ending 
June 30, 1900—viz.: carbons, incandescent lamps, and meters. 
Particulars, etc., may be obtained from Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall, Manchester. 
Tenders by July 10. 

Cardiff.—Tenders are invited by the Provincial Tramways 
Company for the reconstruction of about 44 miles of single line of 
tramway. Contractors willing to tender are requested to forward 
on or before 12th inst. their names and addresses to Mr. John 
Glenn, 11, Queen Victoria-street, E.C., engineer to the tramways 
company, who will in due course forward bills of quantities and 
full particulars of the work to be done to those contractors 
selected by the directors to tender. 


RESULTS OF TENDERS. 


Aberdeen.—The Harbour Works Committee have agreed to 
accept the offer of Messrs. Wimshurst, Hollick, and Co. to supply 
three electric cranes at a total cost of £2,450. 


London, N.—The Islington Board of Guardians have accepted 
the tender of Messre. F. Suter and Co., Limited, at £7.794, for 
works of electric lighting at the infirmary, Highgate-hill, N. 

Warrington.— The Guardians have accepted the tender of the 
Warrington District Electric Light and Power Company, for 
wiring, plant, and motor, with Booster. at £2,778, for the new 
infirmary. 

London, N.W.—The St. Pancras Vestry have accepted the 
tender of Mesare. Siemens Bros., at £11.194. 10a., for supplying a 
trunk main to connect the electrical stations at Regent's Park and 
King’s-road. 

Halifax.—The Guardians have accepted the following tenders 
for the electric lighting of the Halifax Workhouse and Union 
Offices from the Corporation mains: Messrs. H, Nunns and Co., 
Halifax, workhouse, £885. 14s. ; Meesrs. Fowler, Lancaster, and 
Co., Limited, Birmingham, union offices, £102. lle. lld. 


Poplar.—Tenders have been accepted as follows: General 
Electric Company, Manchester, electric motors, £231; Hart 
Accumulator Company, Stratford, battery of accumulators, £456 ; 
Messers. S y, Congdon, ani Co., Victoria-street, Westminster, 
cables, wirings, and fittings, £1,97& ; Measre. Veritys, Limited, 
Covent Garden, main switchboard and distribution boards, £523. 

Hull.—The Kingston-upon-Hull School Board have received the 
following tenders for the electric light wiring and fittings at the 
leg igher-grade school in Brunswick-avenue, Beverley-road, 

ull: 

Laing, Wharton, and Down, Limited, Leeds 


Scholes and Son, Manchester o 643 0 
Drake and Gorham, Hull . 540 0 
J. E. Lester, Leicesteee nnn . 525 0 
W. J. Fryer and Co., Limited, London . 498 15 
Handley and Shanks, Manchester . 484 10 
Foote and Milne, London 3 C 462 0 
King and Co., Limited, Hullll!IcVc«cqcqQqQcQcq.4.æ4æ.. 450 0 
r Satu sb 442 10 


A. Dickinson, Leeds 
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McAulay, Clark, and McLaren, Glasgow .................. 411 10 
Fowler-Lancaster, Limited, Birmingham 392 5 
Young and Peck, Limited, Hull... 367 8 
G. F. Cook and Co., LightelifffCCwoꝙmoo MMMꝙꝙꝑPP d ꝗ . 363 0 
G. F. Welle, Hull.. .. cree nar sey oe ae ⁰⁰ʒ 362 13 
J. Dewhurst and Son. Sheffield ..... ........... 4 360 0 
Reame, Wokes, and Co., Hull]! 321 0 
Walsall Electrical Company, Limited, Liverpool 315 0 
J. Worthington and Co., Hanley :. 295 0 


BUSINESS NOTES. 


Halifax.—The Tramways Committee have been authorised to 
give orders for 12 tramcars. 

Breoehin.— Messrs. Edmundson’s, Limited, acting for the Angus 
Electric Light Company, have acquired a site for a generating 
station. 

St. Helens.—It is reported that the formal opening of the lines 
and the power works at Cropper’s-hill will take place in about a 
fortnight. | 

City of London Electric Lighting Company.—Warrants for 
interest due July 1 on the £400,000 5 per cent. debenture stock 
have been duly posted. 

. Wigan.—Mr. H. P. Boulnois has held an enquiry into the 
application of the Corporation for sanction to borrow £90,000 for 
electric lighting purposes. 

Worthing.—A Local Government Board enquiry will be held 
on the 12th inst. into the Town Council’s application for sanction 
to borrow £36,900 for electric lighting 

Colne.— The Town Council have resolved to take steps to give 
effect to the Colne Electric Lighting Order, 1897, with the view of 
supplying the borough with electricity. 

York.—The appointment of Mr. ©. A. Midgley, chief assistant 
electrical engineer to the Corporation of Wakefield, as electrical 
engineer for the city has been confirmed. 

Rotherham.—Part of the plans of the generating station has 
been received, and the completed set is expected within the next 
few days, when the work can be put in hand, 


in the event o 


Leith.—The Drake and Gorham Electric Power and Traction 
Company, Limited, have offered to purchase the Leith tramways. 


Benfleldside.—An offer by the Electrical Power Distribution 
Cumpany, Limited, for lighting up the districts is before the 
Finance Committee of the Urban District Council. 

Bristol. —We understand that the section of the electric tram- 
ways between St. Augustine’s Bridge, Old Market-street, and 
Totterdown will probably be opened for traffic next week. 

New Issue.—The Metropolitan Electric Supply Company, 
Limited, are issuing at 97 £125,000 34 per cent. mortgage deben- 
ture stock (forming half of an authorised issue of £250,000 like 
stock). 

St. Annes. — Mr. Tonge, the engineer of the Preston Company, 
has reported favourably on the electricity scheme, providing the 
initial outlay is nob too great and 120 private consumers are 
secured. 

Buxton.- -The Urban District Council is about to establish a 
wiring department. There is some opposition to the project, as 
it will compete with local firms having already extensive plant 
for the purpose. 

Auckland. —The Urban Council have decided with regard to 
electric lighting that information should be obtained for the 
guidance of the Council, but that at present no expense should 
be incurred over it. 

Barnard Castle.—A syndicate is being formed with the object 
of establishing electric lighting works in the district. The Urban 
District Council have appointed a committee to look after the 


interests of the town. 


Ilifracombe.— Mr. W. H. Trentham having reported that £14,700 
would be quite sufficient to carry out the electric lighting of the 
town, the Urban District Council have decided that application 
be made to borrow that amount. 


Stoke-on-Trent. The Guardians have decided to appoint an 


electrical engineer to report upon the best mode of installation, 
the building and plant required, and the probable cost of installing 
an electric plant into the workhouse. 


City Motorcar and Carriage Syndicate, Limited. — This 


Company bas been registered with a capital of £10,000 in EI 
shares, and the object is to carry on the business of motorcar, 
carriage, cycle manufacturers, electrical engineers, etc. 


Earl's Court.—An interesting novelty which has been added to 
the exhibition is the Mercury fountain” of Mr. Charles Bright, 
F R S. E. The mercury is raised by 30 little steel buckets on a 
running bicyele chain. It is being ligbted by electricity. 


Ramsgato.— The Isle of Thanet Light Railway Company has 


given notice of its intention to apply to the Board of Trade for 


powers to supply electricity for lighting purposes in the borough 
the sanction of the Corporation being obtained. 


Wellingborough.—A special meeting of the Urban District 


Council was held on Monday, at which a letter was read from the 


Electric Power Distribution Company urging that the electric 
lighting scheme should be advanced at as early a date as possible. 
Cheltenham.—The electrical engineer’s report states that all 


work progressed eatisfactorily during the past month, Five addi- 
tional ares were brought into use, thus completing the are lighting 


of the Gloucester-road from the Lansdown Castle to the High- 
street, 


Swansea.—At a epareely-attended meeting of the Ratepayers’ 
Association a motion was passed to the effect that the Corporation 
ought not to undertake the electric lighting of the town, but should 
allow it to be carried out by the British Electric Traction 
Company. 

Lowestoft.—The Light Railway Commierioners have decided to 
grant the application for the construction of the East Anglian 
Light (Electric) Railway from the Harbour Hotel to Keesingland, 
with which the ])rake and Gorham Electric Traction Company is 
concerned. 

Lincoln.— The Town Council are about to purchase six ‘‘ penny- 
in-the-slot ” meters, and have arranged with the occupiers of six 
houses to trv and experiment in accordance with the recommenda 
tions of Mr. Vesey Brown and the instructions given to him by the 
committee. 

Buenos Ayres Grand National Tramways.—At the annual 
general meeting of shareholders on Friday, Mr. S. B. Heward, 
who presided, said with regard to electric traction that under the 
present circumstances they were not inclined to change their 
method of working. 

Manchester.—The Tramways Committee on Tuesday rejected 
a proposal that a deputation should be appointed to visit New 
York and Washington to inspect the conduit system of electric 
traction in use in those cities and report as to its suitability for 
adoption in Manchester. 

Battersea.— The Vestry have sealed contracts for the purchase 
of wharves in the Lombard road An attempt was made at the 
last meeting of the Vestry to oppose the sealing of theese contrac:s 
and reopen the whole question of the policy of the Vestry with 
regard to the electric lighting. 

Tayside Electric and Gas Light Company, Limited.—This 
Company has been registered to adopt an agreement with Alex- 
ander Stewart, builder, Wormit, for the acquisition of the Newport 
Gaslight Company, and to carry on the business of manufacturers 
and suppliers of electricity and gas. 

Electric Organ, Limited.—The sanction of the Court has now 
been given to a provisional agreement entered into by the receiver 
for dhe debenture holders, with Norman and Beard, Limited, for 


the sale to the latter of the business and assets of the Electric 
Organ Company, Limited.— Financial News. 

Electric Construction Company, Limited — The directors 
recommend a dividend on the ordinary shares for the year ended 
3lst ult. at the rate of 6 per cent. per annum, one half payable 
on 3lst prox. and the other half on Jan. 31, 1900. 


Sutton Coldfield. — Sanction has been obtained to the Bill con- 
firming the provisional order for electric lighting within the 
borough, and the Mayor, Aldermen Evana, Seal, Crochford, and 
Glover, with Mesers. Burman, Turner, Sadler, and Vale, have 
been appointed the Electric Lighting Committee. 

Chichester.—F'rom the minutes of the Highway and Lighting 
Committee, to be eubmitted to the Council to-day, it appears that 
a supplemental report of the electric lighting, together with plans, 
has been prepared by the city surveyor. These are to be 
submitted to Mr. Price, electrical engineer, Portemouth. 


Annfield Plain. The District Council intend to adopt the electric 
light for public lighting. The question will be further discussed 
at the next meeting of the Council. Tenders will be invited for 
the supply of the poles, plant, and cables for the whole of the 
district, and tenders for the supply of the poles and cables only. 


Derby.—The Guardians have received tenders from Messrs. 
Taylor, Whiting, and Taylor and Mr. E. Haslam, both Derb 
firme, for installing the electric light in the offices of the Board. 
These are now before the Special Purposes Committee. The 
committee will not accept either tender, but report to the Board. 

Epsom.—The Urban District Council intend to present a further 
petition to Parliament with regard to the proposed 
to Horton. pointing out that the clause in the Bill authorising 
the Council to make a level crossing should (in the face of the 
agreed clause which was ineerted in the Commons Committee) 
be struck oub. 


Newoastle.—Mr. Charles Hopkinson has been appointed as 
electrical engineer in the construction of the new tramways, oon - 


tingent upon the Bill passing through Parliament. The Tyneside 
Electric Power Company intend to apply to the Board of Trade 
for a provisional order authorising the company to supply electricity 
for public and private purposes within the borough. | 
Personal.—Mr. John Meek has been appointed district super- 
intendent at the Parliament-street branch of the Edison and Swan 
United Electric Light Company, Limited, and will represent that 
company in the south-west district.—Mr. F. G. Poulton, assistant 
engineer to the Winchester Electric Lighting Company, has been 
appointed as clerk of the electric lighting works at Hereford. 
Lianrwst Electricity Supply Company, Limited. — This 
Company has been registered with a capital of £5,000, and the 
object is to acquire and 


of light, heat, and motive power, now carried on by C F. McInnes 


and G. R. Peers as the Llanrwst Electricity Supply Company at 


Llanrwst, Denbigh. 

Burnley. —The half-yearly report of the tramways company 
show an increase of nearly £900 in traffic receipts and a decrease 
of nearly £500 in working expenses. The directors propose a 
5 per cent. dividend. In addition to the light railway scheme 
between Nelson and Trawden the local authorities of Barrowford 
and Nelson are promoting orders for a light railway between 
Nelson and Barrowford. 


Grays.—At the last meeting of the Urban Council a letter was 


read from Mr. A. H. Preece, the consulting engineer, stating that 


he was pleased to hear the Council had practically settled the 


question of the site for the lighting station. The Clerk said the 
total amount proposed to be borrowed was £12,000. It was agreed 
that the Council should at the next meeting decide the type of dust 
destructor they proposed to adopt. 

Liverpoel.—At the meeting of the Tramway Committee of the 
Corporation on Friday, the Chairman said the Estate Committee 
would hand over to them Berry-street on Jan. 1, and a portion of 
Renshaw-street later. That would put the Tramway Committee 


in a position to put a line in Great George-street, Renshaw-street, 


and Berry-street. On Tuesday the Mayor and Corporation made 
a trial run on the Smithdown route. 

Catalogue.— Messrs. J. Beardshaw and Son, Baltic Works, 
Sheffield, have issued new catalogues illustrative of a large variety 
of crucible, cast, and other tool steel, also of circular and other 
saws, oontractors', and engineering tools. Messrs. Beardshaw 
have obtained two gold medals at the Brussels International 
Exhibition and a diploma of honour at the Vexul Industrial 
Exhibition for their Profile” tool steel. 

Dover.—The surveyor has been authorised to purchase the 
following : armature, £40 ; bearings, field coils, etc., £15 ; lightning 
arrester for car-shed, £2. It has been decided to again illuminate 
the sea-front with festeons of incandescent electric lamps during 
the season. It is also proposed to make special arrangements for 
illuminating various parts of the town during the forthcoming 
visit of the British Association to Dover. 

Redley.—A petition. for presentation to the Tramways Com- 
mittee of the Leeds County Council, ia being numerously signed 
by the ratepayers and residents. The object of the petitioners is 
to induce the committee to extend the city tramway system to the 
borough boundary at Rodley. Arrangements bave been made for 
the deputation appointed at a public meeting to wait upon the 
Leeds Tramway Committee on the 10th inst. 

Montrose.— Messrs. Edmundson’s Electricity Corporation have 
completed the preliminary arrangements for commencing opera- 
tions as to the introduction of electric light here, in connection 
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with the Angus Electric Light and Power Company, Limited. A 
site has been acquired at Blackfriars-street. | 
Scotch manager for Messrs. Edmundson's, is making the necessary 


preparations. 


light railway 


on the business of electric and 
mechanical engineers and suppliers of electricity for the purposes 


20 


— 


Mr. Donald M’Leod, 


All the mains will be laid underground. 
Birkephesd.—At the Town Council meeting on Wednesday it 


was stated that in regard to consumers generally no increase 
would be made in the charge for energy, and those consumers 
who used sufficient electrical energy to make it profitable would 
have the benefit of a proportionate reduction. 
had considered the question of supplying electricity to the south 
end of the town, but they had not yet decided to do so. 


The committee 


Ecoles. — At the meeting of the Town Council on Tuesday the 


report of the sub-committee appointed by the General Purposes 
Committee upon the propoeal of a syndicate to connect Whitefield, 
Radcliffe, Little Lever, Farnworth, Worsley, Eccles, and the Ship 
Canal by means of an electrically-equipped system of tramways 
was adopted. It was agreed to support the scheme, and also the 
action of the Swinton Council with regard to their tramways, 


Nuneaton.—At last week’s meeting of the Nuneaton and 
Chilvera Coton Urban District Council, it was reported that the 
electric company offered to sell the undertaking to the town at 
the amount of the capital expended, plus £500, which practically 
meant £5,500. It was resolved that a sum not exceeding £5,500 
be offered to the company, and if they refused the matter should 
iin ae a time, but if they accepted a town’s meeting should be 

led. 


Romford.—Counsel’s opinion is being obtained as to the position 
the Council would occupy on obtaining a provisional order for the 
supply of electricity in reference to a private distribution, and 
generally as to the powers of the Council under such order and 
the Public Health Acts, The Rural Council has been notified of the 
intention to schedule the area of the Romford rural parish in 
the provisional order for electric lighting to be applied for at the 
next session of Parliament. 

Hall.— Major Cardew made a thorough inspection of the power 
station in Osborne-street and of the electrical equipment of the 
new tramways system on Tuesday. This visit, together with 
that of Sir Francis Marindin, the senior inspector of railways, has 
been made with a view to a provisional license for passenger traffic 
being granted by the Board of Trade. The official opening took 
place on Wedneeday afternoon at 2.30, an account of which 
ceremony appears elsewhere. 

Stockton.—At the monthly meeting of the Corporation on 
Tuesday the Gas Manager reported that the site for the electric 
lighting station adjoming the 5 bad been cleared, and a 
commencement made with the boiler, engine, and battery houses. 
The town clerk was instructed to complete the draft of the 
mortgage from the Public Works Loan Commissioners for £18,482, 
and further advances, not exceeding altogether £28,432, for the 
purpose of the electric light works. 

Leeds.— Messrs. Hopkinson and Talbot, the consulting electrical 
engineers to the Corporation, have been instructed to report upon 
the electrical development of the city, with special reference to 
the exteneion of electric lighting and power to the suburbs. The 
Town Council on Wednesday adopted a resolution affirming thab 
the one proper and effectual method for developing the use of 
telephones was for the Government themselves to nationalize the 
system. Mr. Spaven's appointment was also confirmed. 

Newoastle Tramways Bill. Sir Stafford Northcote, in his 
report to the House of Commons from the Select Committee of 
the House which considered this Bill, states that the Bill autho- 
rises the construction of certain tramways, and the time limited 
for the completion of them—six years—is in excess of the period 
allowed by the Standing Orders. but the committee, having heard 
evidence on the subject, are of opinion that the period should be 


allowed, and that Standing Order No. 158 need not be enforced, 


Eastbourne.—The Electric Lighting Committee of the Town 
Council has had before it a proposition from the British Electric 
Traction Company as to the construction of a light railway or 
tramway from Eastbourne to Pevensey, the Corporation and the 
company to make applications in November next for the neceasary 
joint powers ; but the committee is of opinion that when tramways 
are introduced into this borough they should be constructed and 
worked by the Corporation themselves and not by a private 
company. 

Great Northern and Strand Railway.—The Great Northern 
and Strand Railway Bill has passed the Select Committee of the 
House of Lords, and with a few amendments has been ordered to 
be reported for third reading. The scheme sanctioned by the Bill, 
which has already passed the House of Commons, provides for the 
incorporation of a new company with capital of £3,200,000, with 
powers to construct an electrical underground railway, over six 
miles in length, from the Great Northern Railway at Wood Green 
to a point near St. Clement Danes, in the Strand. 

Lanoaster.—The engineer’s comparative statement for the years 
ending March 25, 1898, and March 25, 1899, shows as follows: 
current supplied to public lamps, March, 1898, 26,752, and 
March, 1899, 27,672; current supplied to private consumers, 
120,423 and 177 014; current used at works, 3,344 and 5,261; 
total, 1898, 150 519, and for 1899, 209,947. The expenditure 
amounted in 1897-8 to l 135. 14s. 4d., or 2 11d. por unit, and in 
1898-9 to £1.682. 19s. 7d., or 192d. per unit. The income for 
1898-9 was £4,007. 4s. 3d., against £2 901. 188. 7d. in 1897-8, 

Lee.—The lighting of public lamps in the district by electricity 
will not be undertaken at present. Mr. Snell, consulting engineer 
to the Board, bas reported that the laying of mains by the Black- 
heath and Greenwich Distriet Electric Lighting Company is being 


80 


THE ELECTRICAL ENGINEER, JULY 7, 1899. 


carried oub satisfactorily. The Charlton Vestry have passed a 

resolution to the effect that the Council’s echeme to construct a 

tramway up Shooter’s Hill should be carried out with as little 

delay as ible, that the route should be along the south side of 

5 Park, Vanbrugh Park, and Old Dover-road to Shooter’s 
ill. ' 


Partnership —We are informed that Messrs. A. and W. 
Hopkins. manufacturers of electrical supplies and fittings, Surrey- 
street, Strand, have taken into partnership Mr. Sydney S. 
Galsworthy, and that the business having been amalgamated with 
that of the London Electrical Fittings Company, and registered as 
a ee company, will in future be carried on under the name of 
The London Electrical Fittings Company, Limited,” under the 
same management as at present. It is stated at the same time 
that, as hitherto, the firm do not undertake wiring of any 
description. ä 

Union Light and Power Company. — The Financial Times states 
that a plan of readjustment of all interests in the Union Light 
and Power Company, including the Pioneer Power Company, has 
been agreed upon, details of which will be issued immediately 
upon receipt. Under this plan consolidated bondholders who 
deposit their bonds will receive £3 per bond in cash and new 
securities for 50 per cent. of the nominal value of their bonds in 
4 per cant. consolidated first mortgage bonds and 50 per cent. 


in 8 per cent. preferred stock with 2 per cent. interest guaranteed 


for one year.. 


Aberdeen.—At a meeting of the Tramways Committee on the 
29th ult., a letter was read from the Board of Trade approving of 
the mode of electric traction proposed for the Woodside route. 
It was to lay additional cable ducts to Market-street, with 
the view of further extensions. A discussion followed with 
reference to the question of promoting a Bill in Parliament in the 
end of the year providing for further tramway extensions, The 
routes suggested were Torry, Ferryhill, and the sea beach, and it 
was remitted to a sub-committee to report at an early date. The 
Corporation have agreed to raise the salary of Mr. J. A. Bell, the 
electrical engineer, by £75 per year. 

Henley.—The architect of the town hall has recommended the 
providing of electric light for the new building. This recom- 
mendation has been provisionally adopted, and the architect has 
confetred with Messers. Shone and Ault as to the dynamo being 
worked by compressed air. Last week the following resolution 
was by the Town Council: That having regard to the 


expenditure by the Council on the public lighting of the. 


borough, it is advisable to institute an enquiry as to the probable 
cost of an electric lighting scheme for the borough, and that the 
matter be referred to the Lighting Committee for conrideration, 
and report in consultation with Mesers. Shone and Ault and the 
architect of the town hall if considered necessary.” 


Light Railways.—At a recent meeting of the committee of the 
various local authorities in the northern part of the county of 
Surrey on „ a resolution was stating that it was 
desirable that the Surrey County Council should prepare a general 
plan and scheme for tramways or light railways for the county, 
and that the local authorities be invited to express their views and 
proposals in relation thereto. The representatives of . Wimbledon 
and Mitcham intimated that their districts would probably prefer 
to work in connection with the Surrey County Council if a satis- 
factory scheme were prepared, but failing that they would have to 
go tothe London County Council. The representativesof the Epsom, 
Esher, and Dittons local authorities said that they objected to the 
introduction of tramways on their main roads altogether. 


Holborn-to-the-Strand.— Mr. Freeman, opening thè case for the 
London County Council on the Bill to empower the County Council 
to make a new street from Holborn to the Strand before Lord 
Hawkesbury's Select Committee of the House of Lords, said the 
Council intended to purchase land on each side of the proposed 
street. They would have to acquire the generating s‘ation of the 
Metropolitan Electric Supply Company, and they proposed to 
build on the adjoining land which they had premises to accommo- 
date those who were disturbed. They considered this would be 
less costly than the damages they would have to pay if the supply 
of electricity was stopped for a few days, so they had proposed to 
erect buildings fitted with the same machinery as the old so that 
these persons could stop from one tọ the other without loss of time 
or stoppage for a day of their business. 


Municipal Telephones. — Mr. Chas. M’Arthur, M.P., has 
received a telegram from the Town Clerk of Liverpool with 
reference to the telephone controversy. Io it the Town Clerk 
expresses the opinion that no corporation should have a licenee 
unless protected by having a monopoly. It was a vicious 
principle for Parliament to authorise a corporation to speculate 
with ratepayers’ money in carrying on competition of a trading 
character which might end in loss to the rates. This Bill would 
hamper the . next session when contendimg before the 
Municipal Trading Committee that their electric undertaking 
ought to be protected against competition in their own areas by 
companies. He could not suggest any amendment without alter- 
ing the Bill.— The Hull Corporation Works Committee on 

ednesday a resolution protesting against the way- 
leaves ” clause in the Telephone Bill. 

Glasgow.—The fifth annual report by the Tramways Committee 
of the Town Council of Glasgow for the year from June 1, 1898, 
to May 31, 1899, was issued on Tuesday. The revenue amounted 
to £439,224, Is. 8d., and the net balance to £53,772. lls. The 
report stated that the introduction of electric traction would 
necessitate considerable extensions and alterations to the existing 
buildings. Land adjoining the canal at Port Dundas had heen 


purchased as a site for the main generating station. Two miles 
seven furlongs and one hundred and seventy-eight yards of single 
track were renewed during the last year for electric traction. The 
rolling-stock now included 35 electric cars and 1 horse car elec- 
trically equipped. The number of passengers carried by electric 
traction was 6,188,981. The traffic revenue was £23,003. 5e. 8d. 
from electric traction, at an average fare per passenger of ‘892d., 
and the number of passengers per car mile was 15-82. 

South Staffordshire Mines Drainage.—A meeting of the 
Commissioners was held at Dudley on Wednesday last, when a 
special report of the sub-committee appointed in November to 
consider the drainage of the Tipton district, in connection with 
the report of the engineers, was read. In addition to extended 
gravity works, the report of the engineers suggested the installa- 
tion of 50 electrical pumping stations at various points upon the 
surface where ordinary drainage was now impracticable. The 
rliamentary powers and the undertaking of the Midland Electric 
rporation for Power Distribution had been transferred to a 
responsible company well provided with funds, and operations 
would no doubt shortly commence. The sub-committee recom- 
mended the borrowing of £20 000, and that an experimental elec- 
trical plant, at a cost of about £500, should be laid down and put 
into operation at once, which recommendations were adopted. 

Barnsley.—At the meeting of the Town Council yesterday the 
Park and Lighting Committee recommended that, to meet the large 
number of applications received for electricity, the electric light 
buildings be enlarged at once, and that an additional 150-i b.p 
coupled electric light plant be provided at an estimated cost of 
£2,000, and that the borough surveyor be instructed to obtain 
tenders for carrying oub the work immediately, and that a uniform 
charge of 5d. per Board of Trade unit be made for electric light 
supplied to places of public religious worship. It is also proposed 
to light the Harvey Institute, corn exchange, and registrar’s house 
with electricity, the fittings to cost £515. 11s., £80. 17s. 6d., and 
£5. 108. respectively. The Tramways Committee recommended 
that the Corporation, and not a company, should be the under- 
takers of any scheme for tramways in the borough, and that the 
borough surveyor prepare a scheme, to be laid before the Council 
at the August meeting. 

Llandudno.— Mr. A. H. Preece, electrical engineer, has reported 
that the capacity of the works as designed was to meet a 
demand from 7,000 lamps. There were already nearly 8,000 
lampe, and he recommended the Council to order ab once: a 
boiler, engine, and dynamo. The cost of this would be 
£3,000, but the additional plant would enable them to supply 
12,000 lampe of 8 c.p. The acceptance of the terms by the light 
railway company for supplying them with electricity rendered it 
necessary to be in a position to supply them. The Council have 
resolved that application be e to the Local Government 
Board for sanction to borrow the following sums for the purpose 
of carrying out extensions to the electric lighting EEES 
for the provision of plant for supplying current to the light 
railway company, £8,250; for extension of plant for lighting 
purposes, £3,000. It has also been agreed to apply for £2,000 
additional, but only to expend what is required. The additional 
loan has been referred to the Electric Lighting Committee. 

Southport.—Mr. C. Perrin held an enquiry last Friday into 
an application of the Town Council to borrow £55,000 for elec- 
tricity purposes. About £42,000 of this sum is required for 
plant to meet the possible demands which will be made upon 
the department for electricity for lamps up to the end of 1901. 
The other portion is for new plant to gonea electricity for 
working the tramlines of the borough, including those at present 
existing, owned by the Corporation and leased to the old company, 
a new set of lines which the Corporation are seeking power to 
construct, and also other lines which the Corporation can 
purchase in two years’ time. Mr. C. D. Taite, the electrical 
engineer, states thab the Corporation have now plant of a 
capacity of 1,275 kw. It is proposed to dispose of the three 
small machines, of a capacity of 125 kw., which formed the 
original installation, and to substitute one lar 600-kw. 
alternator. The net profit for the year ending March, 1898, was 
£640, and for the year ending March, 1899, £2,027. The maximum 
load last year increased by 187 kw., and a further increase is 
expected, as the applications are coming in rapidly. 

Parliament —During the past week in the House of Commons 
the following Bille were a second time: Oystermouth Rail- 
way or Tramroad, Caledonian Railway (General Powers), Man- 
cheater Corporation Tramways, South Staffordshire Tramways, 
and Wolverhampton Tramways. The following Bills were read a 
third time: Dundee Gas, Street, Improvements, and Tramways, 
Leeds Corporation Bill (as amended), London United Tramways 
Bill (as amended), and the Bermondsey Electric Light. In the 
House of Lords the following Bills were read a third time and 
pase : Workington Corporation, Nottingham Corporation, Central 

lectric Supply, Portsmouth Corporation, Great Central Railway, 
Kensington and Notting Hill Electric Lighting, Barry Railway, 
Lancashire and Yorkshire Railway (New Railways), Lancashire 
and Yorkshire Railway (Various Powers). Hastings Harbour, St. 
James's and Pall Mall Electric Light, Wolverhampton Corpora- 
tion, and Belfast and Northern Counties Railway. The following 
Bills were read a second time: Bexhill and Rotherfield Railway, 
Bradford Tramways and Improvement, Walker and Wallsend 
Union Gas (Electric Lighting), London and North-Western Rail- 
way (New Railways), Brompton and Piccadilly-cirous Railway, 
Leeds Corporation, London County Council (General Powers), 
Fishguard and Rosslare Railways and Harbours, and the Birm- 
ingham Corporation. The Lords’ amendments to the Kensington 
and Notting Hill Electric Lighting Bill were agreed to, 
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Southampton.—The Electric Lighting Committee’s report, 
adopted by the Town Council last week, stated that the number of 
unite sold during the month for private lighting and power was 
23,675, being an increase of 70 per cent. on the number sold in 
May. 1898; the number of unite generated for atreet-lighting was 
1,860 ; the equivalent to 717. 8-c.p. lamps was connected during 
the month of May. Applications continued to come in freely, 
especially from the districts supplied from the new maine. The 
lamp columns in Above Bar-street were nearly all erected, and 
the cables were being laid to supply them. The main coils of the 
arc lamps already in use had been changed, and a very consider- 
able improvement in the light had resulted. Tenders for various 
stores were accepted from Mr. W. Dibben, Southampton; Messrs. 
Morgan and Co., Shirley; and Messrs. Lankester and Son, 
Limited. The sub-committee recommended with regard to the 
staff in the electricity supply department that the salaries in 
future be increased as follows: first assistant engineer, from £104 
to £130, with annual increments of £10 until maximum salary of 
£150 is reached ; second, from £78 to £100, with annual increments 
of £10, to £120; third, from £78 to £90, with annual increments 
of £7. 10s., to £105. Several increases in wages are also included. 
The electrical engineer reported that he had received favourable 
replies from the different supply stations where free wiring was in 
operation. The general opinion was that many customers had 
been obtained who would never have been reached by the ordinary 
wiring contractor. The consideration of the application of the 
National Free Wiring Company was deferred until the next 
meeting, in order to allow the town clerk to report upon the form 
of similar agreements entered into by other towns. 


London County Council.—The Council granted on Tueeday a 
loan of 42.785 to the Shoreditch Vestry for street-lighting 
purposes. The services of Mr. W. T. Hodgson, employed in the 
engineer’s department as an inspector of electric lighting works, 
are to be retained for a further period of six months. The Council 
were recommended to approve the drawings, submitted by Mr. D. 
Hay, on behalf of the City and South London Railway Company 
and the London, Brighton, and South Coast Railway, showing the 
accommodation pro to be provided at the station of the first- 
named company to be erected on land adjoining the latter com- 
pany’s station at London Bridge ; such approval relating, however, 
only to the booking office, etc., accommodation, and to the station 
exit and entrances, and being subject to the condition that 
detailed plans of the proposed works be at a later date submitted 
for the Council’s approval. The following resolution appeared in 
the agenda: That in the opinion of the Council it is undesirable 
that, as regards the area of the county of London. the existing 
license of the National Telephone Company should be extended 
for a further period beyond the year 1911, when the license will 
otherwise expire; and that the clerk do communicate such expres- 
sion of opinion to the Standing Committee on Trade, to which the 
Telegraphs (Telephonic Communication, etc.) Bill has been 
referred by the House of Commons.” The Council also 
decided to approve the plans submitted by Mr. F. Bailey on 
behalf of the City of London Electric Lighting Company for the 
construction of an additional boiler-house at the company’s gene- 
rating station, 64, Bankside, Southwark. A letter was received 
from the Middlesex County Council forwarding a copy of a resolu- 
tion as follows: ‘‘ That an intimation be given to the London County 
Council that the County Council of Middlesex is not prepared to 
appoint a joint committee with London under the Light Railways Act, 
1896.” The following applications to lay mains, etc., were granted : 
County of London and Brush Provincial Electric Lighting Com- 
pany, under the Wandsworth Order, 1892; Blackheath and 
Greenwich District Electric Light Company; the Metropolitan 
Electric Supply Company ; the St. James’s and Pall Mall Electric 
Light Company; the Notting Hill Electric Lighting Company 
(two); and the Vestry of St. Pancras. 


Tramways and Light Railways.—The necessity for an efficient 
organisation adequately representing all interests in the tramway 
and light railway industries has been keenly felt for some time, 
and, with the object of securing the proper representation of 
tramway and light railway interests, and of advancing in such 
other directions as may seem desirable the welfare of the industry, 
an organisation, to be known as the Tramwaysand Light Railways 
Aesociation, has now been organised and registered under the 
Companies’ Acts. The following have been nominated as 
the first members of the council: Mr. George Richardson, 
chairman of the North Metropolitan Tramways Company, 
Belfast Street Tramways Company, Blackpool and Fleet- 
wood Tramroad Company ; Mr. George F. me member 
of the Tramways Committee of the Dover rporation, 
chairman of the London Street Tramways Company, 
director of the Belfast Street Tramways Company; Mr. Emile 
Garcke, managing director of the British Electric Traction 
Company, chairman of the Potteries Electric Traction Company, 
chairman of the Swansea Improvements and Tramways Company ; 
Mr. J. Barker Glenn, director of the London. Street Tramways 
Company, managing director of Provincial Tramways Company, 
secretary of the Belfast Street Tramways Company, Isle of 
Thanet Light Railway Electric Company; Mr. W. M. Murphy, 
chairman of the Dublin United Tramways Company, director 
of the Belfast Street Tramways Company, London Southern Tram- 
ways Company ; Mr. Stephen Sellon, parliamentary engineer of 
the British Electric Traction Company, director of the Potteries 
Electric Traction Company. Every member of the association 
is qualified to be a member of the council. Mr. A. M. Wilcox, 
editor of the Railway World, has been appointed honorary secre- 
tary, and-that journal has been appointed the official organ of the 
association. Mr. William Morris, jun., of bho firm of Messrs, 


honorary solicitor. 


SL 


Ashurst, Morris, Criep, and Co., has consented to act as 
The articles of association provide that every 
member not being a corporation or company ehall pay an annual 


subscription of EI. 1s., and every member being a corporation or 


company shall pay an annual subscription of £5. 5s. But all 


members elected after June pay only half these subscriptions for 
the remainder of the current year. 


Every individual member will 
have one vote, and every corporation or company will have five 


votes. The first election of members will take place early in 


July.—Financial Times. | 
RD D DS p p —ä—— 
PROVISIONAL PATENTS, 1899. 


— —— 


JUNE 26. 


13176. Manifold printing and writing by electricity. Arthur 
Alexander Govan, 15, Renfield-street, Glasgow. 


13177, Improvements in aro lamps. George Hill, 17, St. 
Ann’s-sqaare, Manchester. 

13194. Improved method of winding coils for continuous- 
current dyrames and motor electric machines. 
Arthur William Tomkins, 15, Tenriyson-street, Bootle, 
Liverpool. A 

13206. A new or improved meaus of recuperating atmo- 
spheric electricity. Pierre de Dual de Salyerne, 11, 
Furnival-street, Holborn, London. * 

13226. Improved construction or arrangemeot of appliances 
for underground or conduit traction by electricity. 
John Henry Rose and Collinson Hall, 166, Fleet-street, 
London. es 

13227. Improvements in tolephones. Ernest Wilson and 
Charles John Evans, 64, St. John’s-park, Blackheath, 
London, te 

Apparatus for supporting pendant globes, applicable 
to the globes of enolosed aro lamps. Ture Ivar 
Söderlund and Oscar Albin Ekvall, 322 High Holborn, 
London. | ; 

Improvements in apparatus for periodically pro- 
ducing electric current by wind power. Max Gehre, 
6, Lord-street, Liverpool. .. | 

Improvements in the manufacture of reficcting 
opalescent surfaces for electric jamps or 
refiectors, The Improved Electric Glow Lamp Com- 

oy and Albert Battin: 1, Queen Victoria street, 
ndon. 


* 


13230. 


JUNE 27. l 
13256. Improved means of lessening the danger attendant 
upon the employment of overhead conductors in 
electric tramways. Michael Holroyd Smith, 47, 
Victoria-street, Westminster, London. 
Improvements in oonnecstion with underground 
conduits for electric tramways. Michael Holroyd 
Smith, 47, Victoria-street, Westminster, London. 


Improvements in telephone exchange systems. Daniel 
Sinclair and William Aitken, Oxford-court, Cannon- 
street, London. 

Improvements in telephone exchange systems. Daniel 
Sinclair and William Aitken, Oxford-court, Cannon- 
street, London. ; 

Improvements in the manufacture of accumulators. 
Alexander Schanschieff, Penny Bank-chambers, Halifax. 


13276. Improvements in or relating to enclosed motors or 
dynamos. Percy Rosling and Harry Walton Appleby, 
Sanbridye-chambers, Bradford. 

Improvements in conuection with channel rails for 
electric tramways. Michael Holroyd Smith, 47, 
Victoria-street, Westminster, London. 


13314 Improved method of electrically firing submarine or 
other mines. Edmund Edwards, 65, Chancery-lane, 
London. (Felix Mayländer, Germany.) 

Improvements in electric ocoia- freed delivery appa- 
ratus. Johann Heinrich Friedrich Krull, 45, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) ` a oa 

13329. Improvements in electrode plates for gocumula 
batteries. Reginald Haddan, 18, Buckingham. street, 
Strand, London. (Berliner Accumulatorem und Elec- 
tricitäts - Gesellschaft mit Beschränkter Haftung 
Germany.) 

Improvements relating to the clectrolytic dcoomposi- 
tion of alkaline salts. Edwin Edser and Robert 
Willsher Weeks, 18, Southampton-buildings, Chancery- 
‘lane, London. 


13257. 
13370. 
13371. 


13274. 


13280. 


13328. 


13341. 


JUNE 28. 
13404. Improvements in electric lamps. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Elihu Thomson, United States.) (Complete specifica- 
tion.) 
Improvements ia or relating te 
like. Richard Hammerstein, 
London. (Complete specification.) 


onos and the 


13418, teleph 
111, Hatton-garden, 
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13431. An improvements in brush - holders for electric 
machines, James Burke, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification.) 


JUNE 29. 


13509. Improvements in or connected with electric cranes. 
James George Willcox Aldridge, 40, Chancery-lane, 
London. 

13526. Improvements in rail-bonds for electric railways. 
Alfred Julius Boult, 111, Hatton-garden, London. 
(Fred Harris Daniels, United States.) (Complete 
specification. ) 

JUNE 30, 


13549. An improved electric appjiance for exploding shots 
in mines, blasting, and the ike. Nicolaus Schmidt, 
Rutherglen, Lanarkshire. 

13559. A method of controlling electrically-propelled trains. 
Edward Henry Tyler, 15, Kirkstall-road, Streatham 
Hill, London. 

13561. Improvements in means to be employed in electric 
traction. Marie Joseph Barreau, 47, Lincoln’s-inn-fields, 
London. 

13565. Improvements in method of, and apparatus for, con- 
trolling alternating electric current motors. The 
British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (Albert H. Armstrong, United 
States.) (Complete specitication. ) 

13566. Improvements in thermostatio electric circuit 
breakers. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Caryl D. Haskins, 
United States. ) (Complete specification.) 

13570. Improvements in electric generators for gas-engine 
igniters. Benjamin McInnerney, 55, Chancery-lane, 
London. (Complete specification.) 

13593. Improvements in secondary batteries. Donato Tommasi, 
53, Chancery-lane, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, Jan. 23, 1899, being 
date of application in France. ) 

13616. Improvements in motor electric meters, parts of 
which are applicable to motors and dynamos 
generally. Evershed and Vignoles, Limited, and 
Sydney Evershed, 1, Queen Victoria-street, London. 

13617, Improvements in electrical measuring instruments. 
Ernest Cecil Rimington, 1, Queen Victoria-street, 
London. 

JULY I. 


13646. Improvements in electrical motive-power apparatus. 
Thomas Drake Hollick 65, Chancery-lane, London. 

13650. Improvements in bends for electric tramways and 
railways. William Edward Kenway, 7, Staple-inn, 
London. 

13656. Improvements in brakes for electric motor vehioles. 
Henry Leitner, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery- lane, London. 


SPECIFICATIONS PUBLISHED. 


1898. 


12511, Incandescent electric lamps. Riebensahm, Pleichati, 
Friedeberg, and Kriiger. 

13942, Combined standard and portable electric light. 
Thomson. 

14896. Vacuum brake apparatus for vehicles or trains 
propelled by steam, electricity, or other motive 
power. Gresham and Gresham. 

16967. Cells applicable for the production of chlorine and 
alkali metal amalgams by electrolytic decomposition 
of solutions of alkaline chlorides, Kynaston. 

16164, Telephone exchange systems. Sinclair and Aitken. 


17268. Secondary batteries or electrical accumulators. 
Behrend. 

20794, Electric signalling apparatus for ships. Von Horvath 
and Cohn. 


1899. 

4954. Electric clocks, Butcher. 

5262. Electrical tumbler and other switches. Hall. 

6027. Method of, and means for, regulating the supply of 
current for illuminating bodies or filaments com- 
posed of second-class conductors (electrolytes.) 
Feeny. (Allgemeine Elektricitäts- Gesellschaft.) 

7756. Magneto-electric generators or dynamos. Arrol and 
Murray. 

8564. Combined joint or service boxes and fuse bexes for 
concentric and other electric cables. Lawson, Childs, 
and Dallas. 

8565. Electric brakes. Hooper. 

9511. Method of controlling several rotary-phase current 

„motors in an electrical railway train from one 
point of the train. Siemens Bros. and Co., Limited. 
(Siemens und Halske Aktien-Gesellschaft. ) 

9566. Electric safety fuses, Gray. 


Aina, 


TRAFFIC RETURNS. 


Returns for Total receipts for 
Line week S $ Increase half-year. 
Ending |1899. 1898 1899. | 1898. 
je “ges Tram- £ £ £ £ £ 
EV July 1 |4 357/3.900 + 457 103, 749095, 083 
Black pool and Fleet- 
wood Tramroad .. 1 | 768| — — 110 089 — 
Bradford City Trams| Feb. 5 145 — — 6,7334140 — 
Bristol Tramways 
and Carriage Co. . June 30 3, 2142, 8844 + 330 — — 
City and South 
London Railway. . July 2| 980| 9888 — 8 980 988 
Dover Tramways ... 210| 182| + 28 4,231 | 3,339 


Dublin U. T., elec. cars J une 30 


1,317,064 f＋ 253 [26,844 21, 376 
Dublin S. D. Electric 


Tramways ........ „ 30 |1,036| 723| + 313 20,082 13, 114 
Halifax Corporation 

Tramways ........ Mar. 29 | 312| — — 10,712“ — 
Liverpool Overhead 

Railway July 2 1.462 1,566 - 104 — — 
South Staffordshire 

_ Tramways June30 | 694 700} - — 6 {16,520 15,801 


* Since June 30, 1898, + Including horse cars. cars, } Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. r Wednesday. 
Blackheath & Growch. District Elec. Lt., Ord. 1, ore. 1,201-101,200| 165s. IE 
Blackpool aud Fleetwood Tramroad Shares 10 22 
Bournemourr and Poole Electric supply, 1 Limited, Ord.. 10 183-1 
per cent. Cum. Pref. ßßnf . 10 105-11 
British erte Traction Limited, 27 tel 5 N a) 1 -30,000 10 18-1 
6 per cent. Cm. Pf., 30, 001-40,000 (all! pald)......... 10 14-1 
—— 6 per cent. Cm. Pf., 40,001. ..] 10 183-14 
——— 6 per cent. Perpetual obont ari Stock 100 126-1 
Brush Electrical Engineering, Limited, Ordinary . — 1 2 212 
Non. Cum. , 6 per cent. Pref. secete (EEFE 66 „ E 3 2 25 
per cent. Debenture Stock . ( —＋—ãJVC³ 100 110.114 
per cent. 2nd Debenture Stock... eee] 100 101-104 xd 
— Gable Company, Debentures . secewe osoo] 100 112-116 xd 
ion ioe Grüner: . 5 14. 15 
Geata London way, Ordinary ....... ...cccccsccces 18 9 
— Tee eee % 6 % „ „ „ -⸗EcF—fÿtvßæmee „„ „„ „„ „„ „„ „„ „ 0 2 2 „„ 4 xd 
Pref. Half-Shares.... .....csccceee cocccecseces 8 8-82 x · l 
656522 26 „„ „ „6 „ 66% „% „ „„ „666 „6 0 6 6}- xd 
Charing Cross and Strand Pe ease oeoseeeer es ee hem C06 5 10-11 
4} per cent. Cum. Pref. J -B 
Chelsea Electricity Compan 000 5 7$- 
43 per cont. Dobent ure 100 112-114 
City of London, Ordlnarnnnnnngngg se oessooo 10 15-17 
6 per cent. Cumulative Pref. „10 13.15 
5 per cent. Debenture Stock . 100 128-128 xd 
City and South London Railway, Consolidated Ordinary 100 67-69 
Ant 8 5 43-5} 
4 per cent. Debenture Stocckkdd 100 182-184 
6 per cent. Pref. Shares 10 Bi 
7 E A R 10 184-1 
County anty of London and Brush Prov. Riec. Light Go., Ord..; 10 11-114 
6 per cent. Cum. Prat .ooo — 10 14-15 
4} per cent. Prov. Certs. . ee %% „„ ones „„ „ 0 60 — 52-54 
Crompton and Co. 92 o 8 93 4} 
5 cent. Debentures . — 102 xa 
Orystal P District, i er ‘ont. Stock 100 135 140 
Preference 6 por omi cent. Stock .....essesoeosoosoo 00 140-145 
Edison and Swan United Ordin 33 E 2-24 
5 per cent. Debentures JC er reer rT 5 5 4-5 
4 per cent. Deb. Stock, Red.. 100 95-07 xå 
Edmundsous’ Electricity Corp., Ltd., ‘Ord. Shares, 1. 17,400 6 6 
EB. ectric Construction, Limited boso %%% „ „ 32322220 „„ 66% eg „%% „„ 2 2 
7 per cent. Cumulative Prein .. 7 
——— 4 per cent. Perp. lat Mort. Deb æ o». | 100 103-1 
W. T. Henley's 3 Works, Orainury 0 244-25} 
7 per cent. Preference .......... es.. aee mcsecccs 10 18-20 
43 per cent. Debentures ........ cece ce messcee-| 100 112.416 
House - to- House Company, 9 eee mee 7 
7 per cent. erence. — É 
Imperial Tramways, Limited .................. .....| 68 24b- 
India Rubber, Gutta Percna, and Telegraphi) Works ......f 10 21-22 
4 per cent. Debent tures . eercsee (EEEE) 100 101-106 
Kensington and Knightebridge Ordinary.. 7 5 124-13% 
London Electric Supply, Ordinary.. e -4 
6 per cent. Ef 5 7 
4 per cent. lst Mortgage Debenture Stock, Red. 100 104-106 
Metropo'itan Electric Supply, Limited, Ord., No. 1-62, 500 -| 10 164-17 
No. 62,501-85, g 10 154-1 
4 er cent. First Mortgage Debencure Stuck . 100 117-119 xd 
National Telephone, Ordinar . 6 241 
6 per cent. Cum. First Pref.. 10 124-1 
6 per cent. Cum. Second Frei. --| 10 124-18 
—— $ per cent. Non. Cum. Third Pref. oo} 5 54-65 
hg! r cent. Deb. Stock, Red. ..| 100 90-102 xd 
Notting eet Lighting Company, Limited. -| 10 16-17 xd 
Oriental, Limi 77 ( 8 1 13-13 
£5 8 . „ 718 
£43 Shares, New ss re s$ T 
Oriental Telephone and Blectric Company , 1 1 
Oxford Klectric, Lim. , Ord., Nos. 1 to 96 sod 407 to 10,810" 6 -7 
Boyal 5 vompany Of Montre... q 1 16v- 
per cent Shares eo Mortgage Debentures ..| 100 106-107 
South Lon ba Electric sig eh JJ cess 8 íb- 
St. James's and Fall Mall ited, Ordinary — f 6 164-173 
7 per cent. Pref. . . 10 
Construction and Maintenance -a = os |- | 13 2 
——— per cent. Bon FC 108 106 xd 
Telegraph e Ordioary.. TT E 92 
p per cent. Cum. Pref.. ] ** 5 
Fee saa POT EAU, VERAT Urdinary œ . | 100 104-107 
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NOTES. 


Paris Exhibition. — It is said that one of the 
American attractions at the Paris Exhibition will be a 
trolley line, six miles long, from the America landing to 
the national building down the Seine. 

The Naval Mancuvres.—It is understood that the 
adaptability of Marconi's wireless telegraphy for calling 
ships into stations which may be obscured by fog or 
hidden below the horizon, will be tested e the forth- 
coming na val manœuvres. 

New York Lighting.— According to recently- compiled 
statistics, New York possesses at the present time some 
2,124 miles of subways, in which are being operated about 
75,000 miles of electrical conductors. The number of 
electric lights in the entire city on Dec. 31 was 809,896, 
all of them incandescent but 21,801. 

Remarkable Occurrence.—A correspondent sends us 
the following paragraph, which appeared in a daily paper, 
to cap the note headed Amusing,” which we gave in these 
columns last week: “The storm robbed electric launches 
on the Dee of all their electricity, so that a picnic party 
had to walk back to Chester, a distance of seven miles.” 

Wireless Telegraphy.— Experiments are reported 
from Vienna in which for the first time it was attempted 
to communicate between two balloons (one of which was 
captive and the other free) on the Marconi system of 
telegraphing without wires. The outcome of the experi- 
ments was such that the military balloon detachment has 
resolved to carry out further experiments, 

Awards.—We learn that as a result of the recent 
entrance scholarship examination at the Electrical 
Standardising, Testing, and Training Institution, Faraday 
House, W.C., the following awards have been made: to 
Mr. Leonard Rosevear, of the Technical Schools, Plymouth, 
an exhibition of 30 guineas, tenable for two years; and to 
Mr. Alfred Smyth a special prize of 20 guineas. 

Berlin-Paris Telephone.—For the contemplated 
telephone connection between Berlin and Paris it is pro- 
posed toemploy copper wire of 5mm. diameter, which, needless 
to say, will entail a considerable initial outlay. Two lines 
are to be constructed (one a direct line Berlin-Paris, and 
the other Berlin-Frankfort-Paris), so that a complete break- 
down of the service between the two capitals will be a 
remote contingency. | 

A Large Plant.—An immense project has been under- 
taken by the Lake Superior Power Company, says a Trans- 
atlantic contemporary. It is the developing of 60,000 h.p. 
at Sault Ste. Marie, Ont. The power stream will be 
14 miles in length, 200 yards in width, and the water will 
be 194ft. in depth. Already 500 men are employed in the 
undertaking. A manufacturing establishment covering an 
eighth of a mile of ground area will be erected at once. 

Pacific Cable.—According to a Reuter’s telegram from 
Ottawa, the intimation that the Imperial Government con- 
templates contributing to the construction of a Pacific 
cable on the basis of the Imperial Committee’s report has 
been well received there. It will relieve British Columbia 
from its offer to bear one-eighteenth of the cost. A reso- 
lution authorising the Government to make a contribution 
on behalf of Canada is to be introduced in the Dominion 
Parliament. 

Science.—The following students attending evening 
classes at various technical institutes connected with the 
City have been awarded exhibitions in science and 
technology by the Technical Education Board: F. A. 
Boulton, E. P. Neate, L. J. Sell, and F. R. C. Welsh, 
Northampton Institute; J. Waterfield and F. C. Hibberd, 


Finsbury Technical College: A. Sellen and A. Luck, 
Leather Trades School ; J. C. Kane, Goldsmiths’ Institute ; 
and G. L. Waterer, Birkbeck Institution. 


Rontgen Society.—At the recent annual meeting of 
the Réntgen Society Mr. William Noble was elected presi- 


dent for the next year, the vice-presidents being Lord 
Blythswood, Prof. D. Ferrier, Dr. J. H. Gladstone, Mr. J. 
Macintyre, Mr. A. A. Campbell Swinton, and Prof.. Dawson 
Turner. 


Mr. T. Moore was elected hon. treasurer, and 
Mr. F. H. Low hon, secretary. Dr. C. W. Mansell Moullin 
in his presidential address alluded to the recent advances in 
Röntgen ray work with reference to medicine and surgery. 


Bois de Boulogne.—It is at length certain, says our 

French contemporary DL’ Electricien, that the Bois de 
Boulogne will be lighted soon with electricity, and that 
the offers of three firms are being considered to this end. 
Our contemporary remarks that it is quite time ıt was 
decided to carry a little light into the copse of the Bois, 
where the guardians of public order and safety are 
numerically insufficient to cope with existing circumstances, 
especially when offences against pedestrians are on the 
increase. 
Price List.—We have received from Messrs. Drake 
and Gorham, sole agents for the Jandus arc lamp, their 
exceedingly well-got-up price list and catalogue. Besides 
giving prices and general information as to the construction 
of this lamp, the catalogue contains numerous nicely- 
executed illustrations of exteriors and interiors, which 
serve to give some idea of the extensive application which 
the lamp has found. Cast and wrought iron brackets, 
together with pillars specially designed for the Jandus arc 
lamp, are also shown. 


Tramway Returns.—The House of Commons have 
ordered a return to be made of the street and road tram- 
ways authorised by Parliament, showing the amount of 
capital authorised, paid up, and expended ; the length of 
tramway authorised, and the length open for the public con- 
veyance of passengers, down to June 30, 1899; the gross 
receipts, working expenditure, and net receipts; the number 
of passengers conveyed, and the number of miles run by cars 
during the year ended June 30, 1899; together with the 
number of horses, engines, and cars at that date. 


Electrical Omnibuses. — Several independent 
attempts are being made to introduce electrically-driven 
omnibuses on to the Berlin streets. Messrs. Siemens and 
Halske have just constructed an experimental bus on the 
perambulator principle with two steering wheels, so that it 
can run on the tramlines. It is also equipped with a 
collector, which enables ics accumulators to be charged from 
the overhead trolley wires during a journey over the electric 
tramlines. The vehicle is designed for a maximum speed 
of 28 km. per hour, its battery sufficing for a 6-km. run 
on one charge. | 


Institution of Electrical Engineers.—We learn 
from the secretary of the Institution of Electrical Engi- 
neers that the réunion of the Institution in Switzerland 
from Sept. 1 to 10 next is likely to be well attended, 
and that the final arrangements for the visit are now in 
progress. It is hoped that a circular giving further details 
may be issued at the end of the current month. We are 
informed, also, that the Council have found it necessary to 
decide that, with the exception of candidates for election 
to the Institution whose proposal forms shall have been 
passed by the Council for ballot, only members, and ladies 
and children accompanying them, can be authorised to 
participate in the visit. 

Diving-Bell Telephones.—Our Transatlantic con- 
temporary, Electricity, says that Mr. T. A. Smith, district 
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superintendent of the Bell Telephone Company at Kings- 
ton, Ontario, has invented special instruments of unique 
design for communication between the attendants on the 
surface and the divers at the bottom of the river while 
they are engaged ìn the work of raising the Cornwall 
bridge across the St. Lawrence. There has been substi- 
tuted for the ordinary diving apparatus special diving-bells 
so constructed as to withstand the pressure of the current. 
They are also protected by heavy metal shields. The tele- 
phone is put inside the bell, and electric alarms give the 
signal when either party desires to converse. : 


Hawali.—A contemporary says that Mr. John Cassidy, 
superintendent of the Mutual Telephone Company of 
Honolulu, was in Chicago recently, inspecting modern 
equipments for telephone exchanges. Mr. Cassidy is a 
native of Albany, N.Y., but he has been a resident of 
Honolulu 20 years, and is now very much attached to that 
country and its people. According to him the prospects 
for improved business conditions in Hawaii are exceedingly 
bright, and that the country is now enjoying a large 
measure of prosperity. Mr. Cassidy has been interested 
in the electrical development of the country, and was 
formerly identified with the electric lighting interests. 
The telephone has a wide field of usefulness in Hawaii, 
and it is becoming more generally employed there every 
year. l 


Boiler Incrustation—A French engineer, M. 


Savreux, claims to have discovered a simple method- 


whereby the incrustation of boilers may be removed. 
After extinguishing the fires he blows off the boiler water 
very gradually, at the same time admitting an equal 
volume of cold water, so that the ‘water-gauge shows no 
change of level. Directly the water has in this manner 
been sufficiently cooled down it is suddenly blown off. 


This latter operation is said to remove the major part of 


any incrustations which may be present, what remains 
being, moreover, very easily detached by scraping. The 
cleaning of the boiler must, however, be taken in hand 
immediately upon completion of the blowing-off operation, 
as otherwise the furstone will harden and adhere again to 
the boiler plates. 


Volta Fetes.—Our Paris contemporary L Electricien, 
referring recently to the fétes at Como, says that the 
French delegates to the International Congress of Tele- 
graphistes and to the fetes organised in honour of Volta 
have been the object of marked attention. There was 
a brilliant reception at the Scala Theatre at Milan to those 
delegates who had been presented to the French Consul, to 
the Chancellor of the Consulate, and to the President of 
the Chamber of Commerce, and they received everywhere— 
at Como, at Bologna, at Florence, and at Rome—the best 
of welcomes from the Italian delegates. The technical French 
Press was represented by M. Fontan, the editor-in-chief 
of the Revue des Postes et Telegraphes, and by M. Montpellier, 
from L Electricien office, Paris. Among the delegates were 
noticed M. Pierre Germain, M. Amoit, M. Baudot, and M. 
Geraud. 


The Volunteer Review.—The Electrical Engineer 
Volunteers made a favourable impression at the great 
review before the Prince of Wales on Saturday, one paper 
(the Times) saying, to the two companies of 
Electrical Engineers, who, in spite of being a young 
corps, marched by perfectly.“ This ought to make 


the officers feel proud of their men, and be the 


means of bringing the corps to the top of the tree. The 
Engineer Brigade, under Colonel Waller, C. R. E., Home 


District, marched past in the following order: 1st Middlesex, 


the corps of Electrical Engineers, 1st London, and 2nd 


Tower Hamlets, numbering 1,485 officers and men. The 
corps has commenced its annual training, the first detach- 
ment leaving Waterloo Station for Plymouth on Saturday 
for eight days. Other detachments will train at Portemouth, 
Isle of Wight, Gravesend, and Sheerness. 

All-British Cable.—We gather from a contemporary 
that the general terms agreed upon between the Imperial 
Government, Canada, and Australia for the construction 
of the all-British Pacific cable are that Australasia—that 
is to say, New South Wales, Victoria, Queensland, and 
New Zealand—will bear eight-eighteenths of the cost and 
responsibility ; while Canada and Great Britain will divide 
the remainder, each bearing five-eighteenths of the cost. 
It is pointed out that this is, of course, simply the main 
principle upon which an agreement has been arrived at. 
There are many other details as to construction, working, 
and administration that havé yet to be settled, and on 
these points the Governments concerned are now exchang- 
ing communications. It is added that officials ın. London 
are sanguine about the prospects of the project, and those 
who have cherished it as a favourite Imperial scheme for 
years are delighted with the success of their efforts. 


Accumulator Plates.—The Elekirotechnische Rundschau 
reports, in the course of a note, the proposed erection of a 
factory at Brussels for the forming of accumulator plates 
by the Vuillot process. This process consists in trans- 
forming the surface, or in some cases the whole thickness, 
of the positive plates into carbonate of lead, whereupon 


the plates are placed as electrodes in an alkali bath, which 


serves to re-form the lead, at the same time giving it the 
desired spongy modification. First of all the lead plates 
are exposed to an atmosphere impregnated with carbonic 
acid, which in its action partially or completely transforms 
them into carbonate of lead. Then they are steeped in an 
alkali bath (for instance, a solution of ammonia), in which 
they are subjected, as an active medium, to the secondary 
influence of electrolysis, which in a few hours transfers to 
the plates the desired qualities. Plates formed in this 
manner are claimed to possess great strength and 


durability. 


A Want.—A paper was recently read before the 
American Institute of Electrical Engineers by S. Everett 
Doane, entitled “ Plea for a Working Standard of Light.” 
The author pointed out the desirability of adopting a 
workable primary standard which could be used by the 
ordinary photometer corps, as every central station would, 
probably, in the near future be provided with means of 
measuring light. Asa result of present diverse methods 
every lampmaker in the country was sending out lamps 
wrongly marked, according to the standards adopted by 
certain customers. Lampmakers also differed among 
themselves, and it was to the interest of the whole elec- 
trical engineering fraternity that some action be taken 
calculated to correct these differences. Unless something 
were done in this direction there would exist a year 
hence as many standards of light as Joseph's coat had 
colours, judging by the rate at which photometers were 
being made. 

Progress in Germany. — The Elektrotechntsche 
Zeitschrift publishes in its current issue tables of statistics 
showing the progress of electric lighting in Germany. 
These tables are corrected up to March, 1899, and a com- 
parison with the previous year’s statistics may therefore be 
made. Such comparison indicates a very healthy progress 
of electric lighting in the various towns of Germany during 
the year. Indeed, the progress in central-station work 
over the period March 1, 1898, to March 1, 1899, proves 
to have exceeded all previous records, not only with regard 
to the erection of new stations, but also in respect to exten- 
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sion work. During the period in question; no less than 
114 new generating stations have started supply, so that 
on March 1, 1899, there existed 489 electric lighting works 
in Germany as against 375 in the previous year. It must 
be mentioned, however, that these figures do not include 
stations which generate current exclusively for traction 
purposes. Besides the above mentioned, there are, further, 
123 central stations in course of erection. Another point 
worthy of mention is that from the end of 1895 to the end 
of 1898 the increase in the number of gasworks existing 
in Germany amounted to 62, while that of the electricity 
works over the same period reached 261. 

An Interesting Plant.—Our Transatlantic con- 
temporary, the Electrical World, gives an interesting 
description of the generating plant, distributing system, 
and lift equipment of the highest office building in the 
world. The building in question—the pride of New York, 
we should think —eoutains 34 storeys from basement to 
attic, the highest point being situate 3902ft. above street 
level. For the lighting of this huge structure 7,500 incan- 
descent lamps have been installed. The building is pro- 
vided with its own lighting and power generating plant, 
consisting of dynamos having a total capacity of 575 kw., 
two boosters, a 500 kilowatt-hour battery of accumulators, 
a 900-h. p. battery of boilers, 1,000 h. p. in engines, besides 
23 electric motors and 15 elevators of various sizes. All 
the engines are equipped with the inertia governor, wbicb, 
woe are told, is rapidly coming into favour for installations 
of plant requiring the closest regulation of speed under 
trying changes of load. The two booster dynamo outfits 
are intended to operate in connection with the storage 
battery, so as to act as compensation in equalising the 
load fluctuations and in maintaining the output at the 
dynamos relatively constant. The two machines are 
intended to be interchangeable and to serve for varying 
oul puts. 

Catalogue Received.—Besides reporting the very 
satisfactory state of their business, to which we refer more 
fully in another column, the Electrical Company, Limited, 
send us three catalogues. Two of these are truly beautiful 
productions, being quite worthy of a place on any book- 
shelf. As a matter of fact they are veritable works of art, 
and besides illustrations of the various apparatus which 
can be supplied through tbe above firm, from the smallest 
electrical accessory to alternators and continuous-current 
machines of huge dimensions, we obtain here a very good idea 
of the factories at which the articles in question are turned 
out. It is a German factory — viz., that of the world- 
famed Allgemeine Elektricitäts - Gesellschaft, Berlin—to 
which the Electrical Company, Limited, is affiliated, no 
plant being for this reason too large for the latter firm to 
undertake. In one of the books before us nearly every 
workshop contained in the several factories belonging 
to the Allgemeine Elektricitats-Gesellechaft is illustrated, 
and in which, it may be mentioned, employment is found 
for some 11,000 workpeople. -It is only necessary, in 
conclusion, to add a few figures given in the letterpress 
to give some idea of the productive capacity of these 
workshops. For instance, last year about 9,000 machines, 
representing 115,000,000 watts output, more than 15,000 
arc lampe, over 12,000 electricity meters, and 5,000,000 
incandescent lamps were turned vut in the four factories 
possessed by the firm. 

Manehester Showing tho Way. After perusing 
reports of record progress from . Germany and elsewhere, it 
is refreshing to read of great achievements at home. For 
several years in succession the Electricity Committee at 
Manchester haa been able to issue a report unexcelled by 
any other town of which we know in Great Britajn as 


freezings i in our street and other cars, 


regards evidence of healthy progress. The latest report 
to hand for the year ending March 31, 1899, which 
we hope to deal with more fully later on, proves 
more gratifying than ever in this respect. As a 
matter of fact, the output of electricity for lighting and 
power purposes from the Corporation’s generating station 
has increased by no less than 44 per cent. during the past 
year. We note that the motor load accounts for no incon- 
siderable portion of the increase, 334 motors of various 
outputs now being connected to the mains. These figures 
constitute an ample justification for the progressive 
policy advocated and carried through by the Corpora- 
tion’s able engineer, Mr. C. H. Wordingham. It. is safe. 
to assume that a great portion of the new load obtained 
has resulted from the policy of laying extension mains 
wherever they were likely to be required, and not waiting 
for actual demands to come along. Extensions are expen- 
sive at any time, especially extensions of electric lighting 
and power mains, but they generally prove themselves 
justified beyond all expectation whenever undertaken. No 
better example of this is wanted than the one cited. 


Electric Heating.—<An article appears in the Scientific 
American which touches briefly upon the question, “ Electric 
versus Stove Heating on Street Cars.” Although not much 
attention has so far been paid over here to this subject, we 
daresay it will claim more attention when some of us 
uncomplaining Englishmen tire of undergoing periodical 
It appears from the 
article in question that a certain engineer advised in the 


early days of electric traction against the adoption of electric 


heaters for warming the cars on a certain line, as such a 
method would in his opinion be uneconomical. - However, 


subsequent extensions of the system in question, coupled with 


far greater efficiency in working, have so modified the situa- 
tion since the firat report was made that to-day the eompany 
concerned is not only heating ite cars exclusively by elec- 
tricity, but doing it more economically than oould be done 
by coal stoves. But, as our contemporary pointe out, this 
result must be largely due to local and special causes, and 
as a matter of fact a closer examination into the case. 
showed the economy to result chiefly from conditions 
peculiar to street-car warming. Thus the instalment of 
electric heaters did away with the necessity of keeping a 
considerable force of men for cleaning and lighting, while 
another great economy is effected in being able to set the 
electric heater in or out of action just as the moment may 
require, which was impossible with the coal stoves. But 
even allowing for these advantages and others common to 
greater cleanliness, etc., the economy claimed for the electric 
heater will surprise not a few, and we should like to know 
more about the form of heater adopted before venturing a 
decided opinion. 

High Pressures. — In the course of an editorial 
discussing the measurement of high electric pressures 
our New York contemporary, the Electrical World, says: 
“When we apply electromotive intensity to a dielectric. 
we are practically ignorant of the effects produced, until 
we reach the dielectric strength of the substance and it 
becomes punctured. Long before the rupture point has 
been reached, however, we might expect that a reliable 
instrument would show that the limit of elasticity in 
the dielectric had been reached. While, however, the 
intensities which electrical engineers employ in high- 
pressure generators and transformers amount to many 
kilovolte per centimetre, the intensities to which the 
coherer has to respond in wireless telegraphy must be 
very small, being probably considerably less than a volt 
per centimetre, so that the range of intensities which are 
employed at the present time, and which instruments 
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should be capable of measuring, is already very wide. 
To go still further, the electromotive intensities which are 


present in the waves of light ought to be capable of direct 


measurement in some way, but at the present time we can 
only estimate tbem indirectly. This is a great drawback. 


It is to be feared that we never shall make much progress 
with the popularising of the electromagnetic theory of 
light until we have found some means of actuating 
purely electric or magnetic apparatus by a beam of 


light. Theoretically, we ought to be able to show the 
effects of the alternating magnetomotive intensity and 
also the effects of the alternating electromotive intensity, 


which we know are directed at right angles to each other 


from instant to instant, and which are always active in the 
plane of the wave front, or perpendicular to the beam. 


Wanted, an electromotive-intensity measurer ; no matter 


how narrow the range or crude the results, no criticisms 
will be offered.’” 
A Novelty.—A new thing in the way of racing was 


seen at the New Brighton Tower Grounds last Saturday 
afternoon, when an international motor cycling tournament 


was held. Motor cycles have been seen on the track 
before (they were used quite recently for pacemaking in 


cycling competitions), but motor racing had not hitherto 
beën witnessed in the North of England. The novelty of 


the thing naturally drew a considerable attendance. Open 
to the world, the tournament attracted what a contem- 


porary calls the most noted “motists of the day, including 


English and Continental champions. The six contestants 
were Beconnais, the champion motist of the world for 
5, 10, 30, and 60 miles; De Meester, champion sprint 
motist of the world; Geo. Greit, winner of Continental 
road races; S. F. Edge, the English motor champion ; 
Chas. Garrott, holder of 5 and 10 miles records for 
motor tricycle; and Maurice, the juvenile champion. 
The affair started with a parade of the competitors. 
All the machines were tricycles, having the appear- 
ance of ordinary pneumatic-tyrel “trike” with the 
motor beneath the seat. The motive power in each case 
appeared to be supplied by oil, and the motors presented 
a complicated appearance with a multiplicity of knobs, 
levers, and handles for kindling the electric spark for the 
first explosion, regulating speed, etc. Economy in 


space was a striking feature, the handle bar being 


utilised for certain of the regulating apparatus. By 
way of illustration of the construction of these new 
machines, it is stated that the “Ariel,” ridden by the 
English champion, S. F. Edge, makes about 2,800 explo- 
sions a minute. The proceedings were held under the 
rules of the London Motorcar Club and the auspices of 
the Automobile Club de France and Le Journal des Sports. 
The winners obtained medals given by these organisations 
and by Messrs. P. Souvestre and Co., of Liverpool. 

The Como Disaster.—The Volta Exhibition has 
been short-lived. Opened on May 14, it was burned to 
the ground last Saturday, and with the destruction of the 
capacious building itself was involved the loss of many 
precious relics which had belonged to the great physicist 
himself. The fire did its work ruthlessly and with celerity. 
In less than half an hour from the outbreak the structure, 
which included also the exposition of silk and sacred art, 
was a heap of ruins. The published accounts state that 
most of the instruments and documents of Volta, includ- 
ing a letter, belonging to the library at Brera, in which he 
predicted the telegraph, were destroyed. The historic pile 
is also lost, but among the souvenirs saved from the fire is 
the senatorial sword which was given to the physicist by 
Napoleon I., his decorations, and a few other personal 
relics. It is stated on the authority of the vice-president 


year). 


of the Edison Society: of New York that the flames 
destroyed the most complete collection of electrical exhibits 
ever brought together. ‘The building was semi-circular in 
form, with a centre, six wings, and a gallery, where the 
Volta relics were kept. The only authentic portrait of the 
great electrician, his will, bis precious manuscripts and 
books, his original battery, and other invaluable objects 
were all reduced to ashes, and never can be replaced. The 
other exhibits shared a like fate. Electric appliances and 
machines of all kinds, old and new, were bent out of all 
recognition, and the priceless tapestries of the time of 
Cosmo de Medici and Paolo Giovio are all gone. It is 
said that so fierce was the blaze that it could be seen in 
Milan and Switzerland. One account asserts that the 
fire broke out in‘. the French electrotechnic depart- 
ment owing to overheated wires, and that the flames 
subsequently spread to the silk gallery, where the progress 
of the fire was materially assisted by the combustible 
material. Owing to the violence of the fire, two gasometers 
used for illuminations burst with a terrific report. Apart 
from the intrinsic value of the historital exhibits, the total 
loss is estimated by a contemporary at over half a million. 
It is stated that the International Congress of Electricians 
will be held as previously arranged, and that the fétes in 
honour of Volta are to be continued. | 
Statistics.—Elsewhere we have referred to the rapid 
progress of central-station'work in Germatry. The subject 
is dealt with at some length in the Elektrotechnische 
Zeitschrift, from which some further interesting statistics 


may be gleaned: Of the electric lighting stations running 


in Germany up to date, it appears that 80°6 per cent. 
generate continuous current exclusively, while the horse- 
power of the continuous-current machines installed in these 
stations amounts tò only 49°6 per cent. of their total 
output—accumulators accounting for the balance—though 
62°3 per cent. that of the collective stations. The per- 
centage of continuous-current stations to the collective 
total of all stations remains about the same as that of last 


year, while the percentage of the collective output which 


the former represents has increased somewhat (633 against 
60°6 per cent. last year). On the other hand, the per- 
centage of the collective output of all stations represented 


by the continuous-current machines installed shows a 


considerable decrease (496 against 59 per cent. last 
This is accounted for by the recent opening 
of several large alternate-current stations, while the new 
continuous-current plants which have been given over 


to supply—some 91 in number—possess for the greater 


part comparatively small machine capacities. Besides 
this it bas become a fashion to increase the capacities of 
continuous-current stations rather by the instalment of 
accumulators than by an addition to the generating plant— 
this applies especially to the smaller stations. Most of 
the continuous-current stations—in fact, 91°6 per cent. of 
the same—are equipped with accumulators, whose collective 
output amounts to about 37 per cent. (31 per cent. last 
year) of the machine output, or, in other words, 27 per 
cent. of the total capacity of these stations. Coming to 
the alternate-current stations, we find that though their 
number has undergone inconsiderable increase compared 
with last year, the output of the plant installed bas 
increased more than twofold. In conclusion, it may be 
added that the total capacity of the central-station plants 
now running in Germany amounts to 168,320 kw.—that is 
to say, an increase of 509 per cent. over last year's 
figures—an extremely satisfactory state of things. 
Telegraphic Statistics.—A recent number of the 
Journal Telegraphique contains some valuable statistics, from 
which we note that during the year 1897 the length of 
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telegraph and telephone lines under control of the German 
General Post Office was 87,000 miles. Bavaria and 
Wurtemberg having their own administration, these States 
are not included in the account, but submarine cables 
(2,175 miles) and the lines in the colonies (480 miles) are 
included. The total length of wire comes to over 468,000 
miles, showing an increase of 4:52 per cent. over the pre- 
ceding year, while 567 new offices were opened (3'1 per 
cent.), bringing up the total to 19,041. Of these, 14,735 
are Government offices ; 12 of these are in the colonies. At 
this rate there is a telegraph office for every 144 square 
miles and for every 2,522 inhabitants. About 17,000 
instruments are used, including 12,307 Morse, 540 Hughes, 
and 12,656 telephones. There are about 200,000 elements 
and 64 million insulators in use; 36,693,259 telegrams 
were transmitted, about one-third of which were inter- 
national. There are about 62 miles of pneumatic 
tubes, which transmitted 5,828,476 messages. The total 
telephone messages reached the respectable total of 686 
millions. There were 189,495 employés. The receipte 
totalled over 18 millions sterling, and the expenses came 
to about 16 millions, leaving a profit of two millions 
sterling. The telegraph receipts alone were close upon 
two millions sterling, representing an increase of 
9°53 per cent. over the previous year. In Spain 
we find 14,052 offices, of which 12,589 are for tele- 
phones only, 804 for Government telegraphs, and about 
500 belong to the railways. There sre 1,216 Morse and 
65 Hnghes apparatus in the total of 1,481 employed in the 
Government offices; 19,840 miles of line and 58,000 of 
wire, exclusive of private lines and telephones, comprise 
the system. Out of the 5,351,687 messages transmitted, 
1,203,870 were international. Nearly all figures show a 
decrease as compared with the previous year. The actual 
receipts were about £40,000 below the expenditure, but by 
crediting service telegrams a profit of £44,000 is shown. 
About 1,000 special telephone lines, numbering 2,000 
stations, are authorised; they pay to the Government 
annually about £700. The other 12,000 (in towns) show 
receipts of £94,000, out of which the Government receives 
£480 for taxes and £23,600 as an annual bonus. 


Bauxite.— According to a Sydney correspondent, the 
immensity and variety of the mineral wealth of New 
South Wales has just received another illustration in the 
discovery by officials connected with the Lepartment of 
Mines in that colony of vast deposits of bauxite, a 
hydrated oxide of aluminium. Deposits of bauxite have 
been discovered in the United States of America, Ireland, 
France, and Germany, and are being extensively worked 
as an ore of alumina. The ores from which aluminium is 
obtained are abundant in the mountainous country south 
of Sydney, also in the northern districts, and elsewhere, 
but up to the present, notwithstanding the richness and 
immensity of the deposits, have remained unutilised. 
Samples of ore from Wingello, in the northern portion of 
the colony, were analysed by the New South Wales Mines 
Department, and found to contain a considerable percentage 
of alumina. It has since been ascertained that variously 
tinted bauxite ores occur in enormous quantities in the 
district. In the southern country have been found iron 
ores containing a considerable quantity of alumina, and 
which in some respects resemble the ferruginous bauxites 
of Wingello, passing by insensible gradations of basalt. 
The bauxite deposits of Germany are said to result from 
the alteration of basalt. The American bauxite ores shown 
at the Chicago International Exhibition resembled some- 
what the laterite ores found in the New South Wales tin- 
mining country, in one part of which tha laterite formation 
has a superficial area of 11 square miles 577 acres and a 


thickness frorn a few feet to 40ft. The bed consists at the 
surface of a red, dusty soil, passing downward into red, 
yellow, or grey tufts, and compact pisolitic ironstone, which 
in their turn graduate into rotten, spongy basalt. The ore, 
in ignorance of its real character and value, has been largely 
used for roadmaking purposes. Three samples of ore on 
being analysed were found to contain 58:31, 35°28, and 
39:82 per cent. of alumina. The first sample is equal to 
any in the world, being richer than the bauxite ores of 
France, Austria, Ireland, and the United States, which at 
present constitute the leading sources of supply. Bauxite 
ore forms the source from which all the aluminium of com- 
merce is produced, and in view of the increasing demand 
for what is regarded as one of the greatest metals of the 
future, the discovery of practically inexhaustible beds of 
bauxite in New South Wales may be regarded as an event 
of the highest industrial importance. 


City and Guilds of London Institute.—The Old 
Studente’ Association of the Central Technical College 
held its annual dinner on Thursday, July 6, at the 
Restaurant Frascati, the dean of the college, Prof. Arm- 
strong, taking the chair. A large number were present, 
including the professors, a number of the junior staff, Sir 
Philip Magnus, director of the Technological Examinations 
Department, and Mr. A. L. Soper, assistant secretary to the 
institute. Prof. W. E. Ayrton, in proposing the toast of 
“The Association,” referred to the progress of the college 
and the insufficiency of accommodation due to the con- 
tinued increase in the number of students. He announced 
that the electrical department would soon be greatly 
extended by the erection of a large new dynamo-room 
nearly six times the size of that at present in use, and 
occupying a considerable part of the ground floor of the 
new building of the Royal School of Art Needlework 
adjoining the college. The accommodation for this depart- 
ment would be further increased by the completion 
of a new drawing office and a new lecture theatre. The 
toast was replied to by Mr. Maurice Solomon, secretary of 
the association. Sir Philip Magnus, in proposing the toast 
of The College and its Professors,” said that when first 
he had the honour of drawing up the scheme of the college, 
it was prophesied that nobody would go to South Kensington 
to learn engineering. But in spite of the fact that they hada 
harder entrance examination than any other institution of 
the kind, there were now 250 studénts in a building only 
designed for 200. The college was that day entering on 
a new period in its career, for it was likely to become an 
integral part of the new University of London, which had 
decided the day before to move into new quarters at the 
Imperial Institute, next door to the college. The needs of 
the college were recognised in the new university by the 
decision to appoint a faculty of engineering for the first 
time in the history of university education, and by 
the variation of the university matriculation examina- 
tion to suit the requirements of different classes of 
students. The toast was replied to by Prof. Henrici. 
The toast of The Athletic Club” was proposed by Mr, 
F. S. Miller, who remarked that the prospects of the college 
athletics were in a more favourable state owing to the 
students’ union having obtained an athletic ground. Mr. 
F. C. Hounsfield responded. The toast of The Chair- 
man” was proposed by Mr. N. C. Sawers, and Prof. Arm- 
strong, in reply, alluded to the value of the research work 
done at the college, especially in relation to the difference 
between the spirit it introduced and that due to the 
importance given to text-book information by university 
education. A musical programme was supplied by Messrs. 
Stanger, Mayes, Hounsfield, Trier, Tisdall, Sawers, and 
Plunket, 
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THE ELECTRIC LIGHT RAILWAY BETWEEN 
DUSSELDORF AND CREFELD. 
(Concluded from page 11.) 


In our last issue we gave the details contained in the 
original scheme submitted by Messrs. Siemens and Halske 
for the above work. The Rheinische Bahngesellschaft, 
after considering the various projects submitted in com- 
petition, decided to enter into closer negotiations with the 
above firm. At the same time Messrs. Siemens and Halske 
received the commission to work out an alternative design 
with reference to the proposed situation of the power-house, 
and to decide by a comparison of the respective estimates 
of the initial cost of installation and working costs whether 
it would not be more advantageous to erect the power- 
house on a site situate at the centre of the track —i. e., at 
Haus Meer (marked 10 on plan of route), in conjunction 
with an accumulator sub-station at Oberkassel, as sug- 
gested in the original scheme, than to erect a power-house 
at Oberkassel, supplemented by an accumulator sub-station 
at Fischeln. Besides this, the firm were asked to advise 
as to whether it would not ensure greater efficiency of the 
system to put down a generating plant in conjunction with 
a booster battery at Oberkassel, and to provide an accumu- 
lator station at Fischeln for working that portion of the 
line situate between Osterath and Crefeld. In the event 
of the latter suggestion being adopted, it would be safe to 
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assume that the charging of the accumulators would be 
best provided for by installing special dynamos generating 
at a high potential, or booster machines, at Oberkassel. 
In answer to this request, Messrs. Siemens and Halske 
submitted alternative schemes in March, 1897, for the 
disposition of the necessary plant. Three designs were 
sent in for consideration, the first of which provided for 
the erection of a power station at Oberkassel, with a second 
station at Fischeln, each in connection with a booster 
battery as proposed in the original offer. 

The second design provided for the erection of one 
power-house only, together with a boostery battery, at 
Oberkassel, and a second booster battery at Fischeln. 

Likewise in the third design, one generating station only 
was proposed, and this case a booster battery was also pro- 
vided for on the same site —i. e., at Haus Meer (marked “10” 
on plan of route). But in order to provide current for light- 
ing purposes, etc., at Oberkassel it was pointed out that this 
design would necessitate the erection of a transformer 
station at the latter place, as a direct transmission of current 
would require a feeder of very large section. 

The three designs were worked out on the assumption 
of the overhead trolley system of working being adopted 
over the whole line, with no accumulator section in 
Diisseldorf. A comparison between the estimated costs of 
installation respective to these alternative schemes resulted 
in favour of the first design ou all points, with the excep- 
tion of staff expenses, in which respect the second design 
ean a slight advantage. As a set-off against this, 
owever, the greater reliability of running which would 
be ensured by the two independent generating stations pro- 
vided for in the first scheme was pointed out, The third 


scheme it was found would entail a far greater initial cost 
than the other two, besides which the estimated working 
costs also compared unfavourably. 

After due consideration of the above alternative projects, 
the Rheinische. Bahngesellschaft decided, with reference to 
the generating plant, in favour of the second scheme, and 
in respect to the arrangement of conductors, rolling-stock 
equipmeut of the line, and minor details, etc., in favour of 
Messrs. Siemens and Halske’s original offer, details of which 
we gave in our last issue. However, before the work of 
construction could be proceeded with, further negotiations 
had to be conducted between the Rheinische Bahngesell- 
schaft and Messrs. Siemens and Halske in respect to certain 
conditions of working laid down by the company in ques- 
tion, of which the most important related to the method 
of working to be adopted for the express service trains, 
which it was stipulated should correspond to the standard 
conditions prevailing on the State railways of Germany 
in respect to construction and equipment in so far as 
these did not relate exclusively to the conditions of 
working on steam railways. These negotiations having 
been satisfactorily completed and detailed conditions of 
contract drawn up, Mesers. Siemens and Halske were asked 
to send ina final offer, as a result of which they were 
entrusted in September, 1897, with the contract for the 
electrical equipment of the line, while the building and 
equipment of the generating station was entrusted to the 
firm of W. Lahmeyer and Co. 
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In accordance with this decision the work of construction 
and equipment has been carried out on the lines of the 
adopted designs somewhat as follows: The supply of 
current to the car motors is provided for over the whole 
route by means of overhead trolley wires supported on 
iron masts and fed with continuous current at a potential 
of 600 volts. These wires consist of two hard copper 
conductors of 9mm. diameter, which over the single track 
stretch are supported side by side, the distance separating 
them amounting to about 15cm. Over the double track, 
however, and at the curves, these conductors separate out 
(Fig. 6), one being suspended over either track. For the 
open stretch of line situate between Oberkassel and 
Diessem (see plan of route), wrought-iron latticed trolley 
masts, provided with cross-arms, have been employed, 
masts being placed on both sides of the track at the 
stopping places, and over the double-track stretch. In 
Düsseldorf and Crefeld, as likewise over the Brückenstrasse 
in Oberkassel, handsome pipe masts have been erected. It 
may be mentioned here that the trolley poles situate on 
the approaches of the new Rhine bridge, serve at the same 
time to carry arc lamps. From each generating station 
three feeders are run, one to each of the several feeding 
points situate at the stopping places en route. The system 
of trolley conductors is in this manner divided into six 
independent sections, which may be separately switched 
out, and which, in turn, are sub-divided into sections of 
about 1km. length. Each of these sub-sections is separated 
from the next sub-section by a line insulator with cut-out 
switch, being further protected by a lightning arrester. At 
intervals of about 300m. the trolley conductor is anchored 
to more strongly constructed masts so as to prevent a disturh- 
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ance of the whole system of conductors in the event of a 
break. The feeders are supported from the trolley masts 
on porcelain insulators carried by wooden cross-arms, the 
latter being clamped to the upper portion of the masts 
(see Fig. 7). For the purpose of reporting the arrival and 
departure of trains, etc., the various stations en route have 
been put in telephonic communication, as proposed in the 
original scheme. For the Diisseldorf portion of the line, 
which has not yet been constructed, it has been decided to 
adopt the underground trolley-wire system introduced by 
Messrs. Siemens and Halske. 

The cars supplied are also in accord with the original 
design, except for a few minor details. The whole of the 
cars employed for the main service have been mounted on 
bogie trucks in consideration of the sharp curves to be 
negotiated and to ensure smooth running at the high speed 
adopted. Each axle of the motor truck is driven by a 
direct-coupled electromotor of 35 h.p. to 40 h.p. The 
passenger cars are capable of seating 34 persons, standing 
room for 16 more being provided, and are divided into 
two compartmente—second and third class. The motorcars 
are provided in both compartments with side seats, while 
the trailers are fitted with cross seats in their third-class 
compartments and a saloon equipment in the second-class, 
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room for 24 and standing room for 12 passengers. Each 
axle of these motorcars is actuated by a 20-h.p. electromotor, 
through the medium of toothed wheel gearing, while one 
current collector only is provided per car. 

The generating station at Oberkassel, together with the 
accumulator sub-station at Fischeln, have been erected 
according to the original design. The first is equipped 
with two horizontal compound tandem steam-engines pro- 
vided with jet condensers, each being designed for a normal 
output of 270 h.p. and a maximum of 330 h.p. Direct- 
coupled to these are two continuous-current dynamos with 
shunt windings. There are also two booster dynamos, 
which serve to furnish the extra potential required in 
charging the accumulator battery installed at the station. 
The boiler-house contains two water-tube boilers, each 
possessing 220 square metres of heating surface. 

The accumulator sub-station at Fischeln, mentioned 
elsewhere, is equipped with a battery of like dimensions 
to the one at Oberkassel, the largest current required for 
the charging process amounting to 122 amperes. This 
station is connected with the generating source by means 
of a special feeder. By means of a pilot wire between 
Oberkassel and Fischeln the working potential at the 
sub-station may be read at the generating station. 
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The platforms are protected with glass screens, the cars 
being illuminated by 18 electric incandescents of 16 c.p. 
each. 

In winter the cars will be heated by means of stoves 
burning coal, though experiments with electric heaters are 
also to be made. As will be seen from our illustrations, 
the desigu of the cars is very neat, and their upholstering 
and general equipment is also very elegant, every attention 
being given to ensure the comfort of the passengers 
carried. Three methods of braking are provided —an air- 
brake, a hand-brake, and an electric short-circuiting brake 
for use in case of emergency. The air pumps in connection 
with the first- mentioned brake are actuated by a small 
electromotor, which is set in or out of motion automati- 
cally according to the air pressure. To secnre maximum 
efficiency of collection and the better preservation of the 
motor commutators, the main service motorcars are fitted 
each with two current collectors. 

The passenger trailer cars, besides the open and closed 

wagons, are also provided with air and hand brakes. 
For the local traffic in Diisseldorf and Crefeld small open and 
closed two-axle cars are provided of similar construction 
to ordinary tramcars, the closed cars of this type affording 
accommodation for 30 passengers—16 sitting and 14 stand- 
ing. The open cars, on the other hand, provide seating 


at any time without difficulty. It 


The permanent way consists from within the town of 
Diisseldorf to the station at Oberkassel (which latter may 
be regarded as the terminating point of the local traffic 
from Düsseldorf) of a double track of metals, and from 
Oberkassel over the country stretch to Crefeld of a single 
track, with the exception of cross-overs at the various 
stations en route. In Crefeld the single track is con- 
tinued, except over the Kanalstrasse, where a double 
track is laid. The entire track is, however, so con- 
structed that a second line of rails may be laid 
is proposed to 
run trucks from the State railways over the country 
portion of the track between Oberkassel and Crefeld to 
private sidings, etc., connected with the line, so that the 
gauge of track adopted had to correspond to that of the 
State railways. Over those end portions of the line 
intended solely for the smaller car service the gauge 
measures 2°75m. from centre to centre of the metals} 
Between the Rhine bridge and Crefeld the track 
resembles an ordinary railway in its construction 
transverse sleepers being used and rails of Vignoles 
section. The weight of these rails amounts to 27'5 kg] 
per metre of length, which is quite sufficient to carry 
the State railway rolling-stock to be dealt with, as it 
is not intended to run locomotives belonging to the State 
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railways over the line. The normal length of rail 
employed amounts to 12m., each rail being supported 
by 15 iron sleepers laid transversely. Tongue points have 
been adopted having an inclination to the centre piece of 
1:7, which, with a curve radius of 150m., admits the 
passage of the State railway trucks. Slot rails are laid in 
the town streets weighing 42 kg. to the metre. 

The construction of the railway was commenced during 
the beginning of July, 1897. First of all, the earth and 
masonry work in connection with the permanent way was 
taken in hand and so pushed on with that the greater part 
of this portion of the work had been completed by the 
advent of winter. Autumn of the same year saw the 
commencement of the generating station building opera- 
tions, the work being so far completed by the commence- 
ment of the winter season as to allow of the engine and 
boiler foundations being putin. During the following spring 
the work of erecting car-sheds, workshops, stations, etc., was 
pushed on with, and the laying of the metals, erection of 
trolley masta, and running of conductors, etc., had com- 
menced in May. This work dah so far progressed by the 
end of 1898 that trial runs over the line could be under- 
taken, during which a speed of about 60 km. per hour was 
easily attained, the electrical and other equipment proving 
quite equal to this high speed. 

The line was opened for traffic on Dee. 15, 1898, since 
when it has been worked without interruption. An 
express service has been inaugurated between the extreme 
ends of the line, the trains running half-hourly, while the 
local service of cars between Düsseldorf and Oberkassel is 
conducted at intervals of from six to eight minutes. 
Crefeld, on the other hand, has a 10-minute service of local 
cars. The goods and market produce traffic is dealt with 
by trains running in regular succession at short intervals. 

In conclusion, a few statistics relative to the working of 
this railway may be given: 


January. February. March. April. 

Kilometres run by— 

Four-axle motorcars .. 43,577°8 38,2429 43,864°2 44, 354 0 

Four-axle trailer cars. 7, 298˙0  9,223°6 10,253°0 13, 141˙1 

Four - axle goods wagons — 4, 1443 4,8433 5, 2027 

Two-axle motor cars 15,9921 14,9941 12,8691 12,7777 

Two - axle trailer cars — — 36˙8 453°4 
No. of passengers carried 

over the main line ...... 50,763 44,673 45,726 53,576 
No. of passengers carried 

by the local service...... 43,036 25,643 27,886 30,974 


CORPORATION ELECTRICITY WORKS’ ACCOUNTS.* 
BY H. M. STEVENS, BOROUGH ACCOUNTANT, BRIGHTON, 


Electricity works, as representing the most recent 
development of municipal enterprise, universally attract a 
large amount of attention, and on our part, no doubt, we 
shall plead guilty to taking an exceptional interest in these 
undertakings—an interest, moreover, that is no whit lessened 
as We parave that under capable and judicious administra- 
tion they are destined to achieve material and financial 
success of the most satisfactory nature, Such gratifying 
results have, we know, already been realised in not a few 
instances, conclusively showing that electricity works, as 
soon as they have outlived their infancy, instead of proving 
sources of leakage—as was at one time feared—become 
remunerative and even highly profitable. 

Notwithstanding the fact that electricity accounte must 
necessarily have much in common with those of other cor- 
poration departments with which we are concerned, I think 
that there are many points connected with them that will 
well bear elucidation, and that it will be advantageous to 
consider and discuss. As is, of course, well known, the 
general legislation affecting electricity undertakings is to 
be found in the Electric Lighting Acta, 1882 and 1888. 
On reference being made thereto, it is at once seen that 
Section 9 of the 1882 Act is the part that has most to do 
with our present topic. This section provides that before 
March 25 in every year an annual statement of accounts 
shall be made up to Dec. 31 then next preceding ; also 
that “such statement shall be in such form, and shall 


* Paper read at the annual meeting of the Corporate Treasurers’ 
and Accountants’ Institute at Plymouth, 
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contain such particulars, and shall be published in such 
manner as may from time to time be prescribed in that 
behalf by the Board of Trade.” With regard to the date 
to which the yearly statement is required to be made up, 
it seems to me it is a misfortune the annual period was 
fixed to terminate with such an unnatural date, so far as 
corporation accounts are concerned, as Dec. 31. Perhaps 
at the time when the Act was passed it was not realised 
how generally corporations would themselves become “ the 
undertakers.” Undoubtedly this seemingly small matter 
has in many cases occasioned grave inconvenience, and has 
involved either (a) the preparation of two annual state- 
ments—one for the Board of Trade year and another for 
the municipal year—or (b) the publishing in the annual 
abstract the accounts of the electricity department compiled 
for a period which does not conform with the period 
covered by the accounts of all other funds and depart- 
ments. It is now known, though perhaps not so widely as 
it should be, that the Board will raise no objection to the 
annual statement being made up to the end of March 
instead of December. This comparatively recent decision 
has not entirely removed the inconveniences to which I 
have referred, but is a welcome concession which, I am 
sure, we must all appreciate. 

Although the Electric Lighting Act dates from 1882, it 
was not until 1893 that the Board of Trade exercised the 
powers conferred upon them to prescribe a form of accounts 
to be followed in the preparation of the annual statements 
relating to electricity undertakings. The form as we know 
it, bat balors it was approved by the Board, was submitted, 
I remember, for comment or suggestion, and at that time 
an earnest endeavour was made to draw attention to what 
were deemed to be its imperfections. Notwithstanding 
these criticisms, and others which doubtless were con- 
tributed, the Board decided to experiment with the form 
as it stood. I am not aware that it has previously been 
reviewed in any such assembly as this, and I think it is 
exceedingly important that we should hear what is the 
general opinion concerning it. I therefore invite a discus- 
sion thereon, and, in doing so, I may perhaps venture to 
submit a few brief observations. This form has one con- 
spicuous merit at all events, for by its means we have at 
length made some appreciable advance towards that 
uniformity of accounts which we have talked of so often 
and sought so vainly. 

Another notable feature—by this document, mirabile 
dictu—we obtain the sanction of a Government depart- 
ment to the compilation of a proper revenue account— 
i.e., a revenue account made up of income and expenditure 
items and not of cash transactions merely. This is surely 
an omen for good, and is certainly a new departure that 
we shall not forget to quote when occasion requires. The 
arrangement of the form itself, it appears to me, is not 
in all respects, well adapted for corporation accounts. 
In Division I., as to loans authorised, the column for 
„amount repaid might preferably be omitted. It is difficult 
to see what useful purpose it serves in just this connection. 
It is not followed, as we might expect it to be, by a further 
column, total loans outstanding.” Moreover, by reason 
of the information it is supposed to convey, it would pro- 
bably prove misleading in the case of most undertakings— 
viz., those where provision for repayment of debt is made 
by means of an invested sinking fund, and where, as a con- 
sequence, redemption was practically taking place though 
no repayment of loans had actually been made. The items 
in Division II., capital account, it occurs to me are possibly 
intended to furnish a clue to the particulars which it is 
desired should be inserted, and, perhaps, need not be too 
slavishly copied. Otherwise it might be asked, why make 
a special line of “electrical instruments ” as distinguished 
from machinery and plant? Instruments may or may 
not mean the whole of the switchboard paraphernalia, 
together with the recording instruments and meters 
belonging thereto. It is better to class all these with 
machinery, etc. Again, it hardly seems desirable, or 
expedient in practice, to separate the cost of transformers, 
etc. (No. 5), from the cost of the mains. No. 10, “general 
stores,” is not a sub-heading usually to be found in state- 
ments of capital accounts. The cost of house services, 
which in the form is included with the cost of mains, might 
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with advantage be separated therefrom. I have little com- 
ment to make on Division III., revenue account, in which 
the details on the whole are suitably classified. I should 
be better satisfied, however, to dispense with carrying 
forward a balance in this account, and to charge bad debts 
to the net revenue account. Divisions V. and VI. are most 
unnecessarily cumbered with debits and credits relating to 
the purchase and realisation of investments. There should 
be a distinct reserve fund account and reserve fund invest- 
ment account, and similarly, if required, distinct sinking 
fund and sinking fund investment accounts. Division 
No. VII., balance-sheet, is lamentably wanting in certain 
essentials. Item No. 1 on the debtor side reads, 
“To capital account—amount received as per account 
No. II.“ Such an entry as this might possibly 
serve for the balance-sheet of a limited company, but 
it is altogether out of court in relation to the balance- 
sheet of a municipal undertaking. Large loans such as are 
required for electricity works are seldom raised by cor- 
porations except at a discount or premium, according to the 
rate of interest offered and the state of the money market 
at the time, and therefore it cannot be correct to say that 
the cash received in respect of loans representa the debt on 
the undertaking, or, in other words, the liability in respect 
of borrowed capital. Furthermore, this said liability is 
being decreased every year, and the balance-sheet ought 
certainly to show to what extent the operation has pro- 
greased, and, correspondingly, that there is a continually 
growing surplus or balance of assets. I have not at any 
time consented to make out a balance-sheet strictly in 
accordance with this Board of Trade form, but although 
incorporating suitable modifications and additions, I 
have, I think, rendered sufficient compliance. I append 
0 this paper a copy of the last published Brighton balance- 
sheet. 

Having considered the arrangement of the accounts, it is 
an easy transition to pass on to discuss any special kinds 
of forms or books which it may have been found convenient 
to adopt in connection with the book-keeping. My expe- 
rience is that enquiries are most frequently made as to the 
consumers’ meter registers and the consumers’ accounts 
ledgers. The plan of these must depend upon the principle 
of charge which has been decided on —i. e., whether elec- 
tricity is to be supplied at a uniform price per unit, or 
whether the charge is to be upon a sliding-scale method. 
It hardly comes within my province to examine into the 
policy involved in this question of system of charge. I 
may, however, be permitted to state that the reason the 
sliding-scale style was adopted in Brighton was, in brief, to 
ensure as far as possible that each consumer should be a 
source of profit. Under the uniform-price system some 
customers are profitable and others greatly the reverse, 
and the profitable ones are made to pay for the unprofit- 
able. It must always be remembered that the conditions 
of the production and supply of electricity are totally 
different from those of gas, water, or other commodities. 
It is practically impossible to store electricity in an 
economical manner; the works have to generate it at the 
moment it is required. In order, then, to supply a con- 
sumer it is necessary to keep a certain amount of plant 
ready to supply him, and thus the first outlay required is 
such that the capital and other standing charges alone— 
the expenses that will be incurred whether the machinery 
is running for a short or long period—constitute a large 
proportion of the total cost of supply. At Brighton these 
expenses amount to a sum equal to that which would be 
produced by the sale at 7d. per unit of the effective out- 
p of the generating station during one hour per diem. 

iminating the question of the standing charges, to wbich 
I have just referred, the running cost is so small that elec- 
tricity can be generated and supplied at a profit at less 
than 1d. per unit. It is obvious that the longer the plant 
is worked each day the smaller will be the cost per unit of 
the electricity manufactured, and there is thus a very 
strong argument adduced in favour of the principle that 
consumers who use the light for a short time only ought to 
pay ahigher rate for it than those who use it for a long 
time. 

Very much more would need to be written to exhaustively 
explain the system known as the “demand indicator 
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system,” but enough has been stated to show the reasons 
for the introduction of so much complication. At Brighton 
the charge for electricity consumed during each half-year 
is at the rate of 7d. per unit, until the amount equals that 
required for an use of the consumer's demand for 1824 
hours —i. e., for one hour per day upon the average; all 
electricity consumed in excess of this quantity is charged 
at 1d. The consumer's demand is taken to be the average 
of the monthly maximum rates at which electricity has 
been consumed in each of the three dark months of the 
year, registered by an instrument known as the demand 
indicator. Now, it will probably be thought that this 
method involves a very intricate style of book-keeping, but 
in practice no grave difficulty is experienced as regards the 
clerical work required. For the information of those who 
may find it useful, I append examples of the subsidiary 
books in use at Brighton, which I named just now as being 
the subjects of frequent enquiry. 

The question of depreciation is manifestly a matter for 
the consideration of accountants, and in connection with 
municipal stations it is a somewhat vexed question. On 
the one hand, it is argued that the machinery employed 1s 
of such a nature that an adequate depreciation fund, inde- 
pendent of ordinary repairs, ought to be built up, whilst, 
in opposition to this view, it is often contended that the 
sinking fund (which local authorities are compelled to pro- 
vide) is in itself a sufficient depreciation fund. I am myself 
(subject to the opinion hereunder expressed) strongly 
inclined to the latter proposition, provided the plant is 
efficiently maintained out of revenue. Surely prudence 
and common-sense ought to be satisfied with such a 
proviso, especially seeing that under this arrangement the 
ratepayers will in 25 years inherit a fully-equipped 
undertaking free of debt. 

I am bound to admit that if such a conclusion as I have 
indicated be agreed to, it does not wholly dispose of this 
matter of depreciation, for there are still some minor 
points on which I should like to elicit the opinions of 
members. At many stations storage batteries have been 
provided for limited use during the earlier days of the 
establishment. These batteries speedily wear out, so that 
in a few years they become almost worthless. Now, 
remembering that we are treating of a corporation station, 
the capital of which is being rapidly repaid by a heavy 
sinking fund, and given the fact that there is no intention 
of replacing the batteries when worn out, the question 
arises whether, when that time arrives, the value of the 
batteries should be written off by a charge on revenue. It 
may be urged that, having regard to the comparatively 
short period of 25 years allowed for the redemption of the 
loans, the fact that some part of the plant does not last 
the full term of the repayment period, is more than 
balanced by the further fact that the life of the buildings, 
and much of the machinery is certain, if properly main- 
tained, to greatly exceed the said 25 years. It may also 
be urged that the value of the undertaking, taken as a 
whole, is greater than the actual cost which appears in the 
balance-sheet, and that therefore there is no call to diminish 
this asset, even though some of the properties which go to 
make up the total cost have in themselves become depre- 
ciated. Would these same contentions hold good with 
regard to, say, house services which have been charged 
to capital and afterwards are disused, or with regard to 
obsolete meters? If not, and as some aver these items 
should be written down, why not carry out the principle to 
its logical conclusion, and cause a valuation to be made of 
all the machinery, mains, etc., and draw the balance-sheet 
accordingly ? I am of opinion that no such drastic and 
sweeping measure as this is called for, and consider that, 
whilst the 25 years’ sinking fund may be justly held to be 
sufficient for all purposes, it may yet be advisable to meet 
the views of objectors by making a more ample provision 
in respect of such of the assets as have become disused or 
practically non-existent. These are matters that certainly 
should engage our attention, and which ought to be debated. 

The form of provisional order usually granted includes a 
clause which provides, inter alia, for the formation of a 
reserve fund not gs one-tenth of the aggregate 
capital expenditure. The allocation of profits to such a 
purpose as this we shall allow to be exceedingly wise. But 
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one is inclined to plead that the fund so created should be |. 


regarded as one for use, not mersly for ornamental appear- 
ance in the balance-sheet. It is designed “to answer any 
deficiency at any time happening in the income of the 
undertakers, or to meet any extraordinary claim or demand 
at any time arising,” and to these uses it should certainly 
be applied when occasion arises. 

As regards the allocation of profits in other directions, 
I will not here enter upon the important and contentious 
point, whether a local authority should seek to make a 
profit in aid of rates out of its electricity business, or by 
reducing the price to the lowest workable limit recognise 
the claim of the consumers to reap whatever advantage there 
is to be gained from the success of the undertaking. I will 
only remark in connection with these divergent policies 
(1) that the provisional orders clearly contemplate profit- 


l. 


making, for they limit the surplus in any year to 10 per | 


per cent. on the capital; but that (2) it is certain that the 
lower the tariff is made the larger will be the number of those 
who participate in the benefits accruing from the domestic 
use of electricity. 

The electrical journals make a practice of publishing 
tables of comparative statistics which are mostly of an 
interesting and useful nature. The various statements of 
accounts, however (from which these statistics are com- 
piled), in spite of their similarity of form, do not always 
afford a means of making a strictly fair comparison one 
with the other. I alluded to this point in my paper printed 
and circulated last year, and since then Mr. Ram, the elec- 
trical engineer of Coventry, has dealt with it more fully in 
a letter addressed to Lightning. He rightly says that, 
seeing these tables are extensively consulted not.only by 
managing engineers but by their committees as well, for 
the purpose of making comparisons, it is very desirable 
that the analysis of the different accounte should be made 
upon the same basis, which cannot be the case unless similar 
items are included under the same headings in,each instance. 


OD ON MOA 90 
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. To sundry creditors 


. To treasurer 
To reserve fund 


By stores on hand at 3lst December, 1898 : 
al 208 


APPENDIX. 


A.- Cory or BALANCE-SHEET OF BRIGHTON CORPORATION 
ELECTRICITY Works, 3lst DECEMBER, 1898. 


LIABILITIES, j 
8. d. 
To capital: amount received as 
per account No. II 223,155 0 2 
Le+s—Premiums, etc., on 
stock issued 9611 6 9 
Total debt created ... 213,543 13 5 
— Amount appro- 
priated for extinction of 
` atock and accumulations 
of interest thereo:i ...... 21,984 11 11 
. To premiums on stock issued. 13,18 3 1 
Leas - Discounts and costs 
and expenses of issuing 
ROCK neces . 3 506 16 4 


2 6 %% %% % % % % % % % P WQ ‚ W ff 


To customers' depOSHιꝑZ iii . 
To interest acorued due 


6 0 %%% % % % % „%%% %%% %%% „ %% % sere: 


Proportion of appropriation in respect of 


sinking funds accrued dune 
To revenue account: balance at credit thereof 
To net revenue account: balance at credis 
B))!!! E Hesse ete 
To surplus account, viz. : 
Contributions to loans fund 
for extinction of stock and 
earnings of fund to 3lat 


December, 18999. 22,523 10 5 
Less premiums and costs of 

stock purchased for ex- 

tinctio un 538 18 


ASSETS 


. By capital account: amount expended for 


works as per account No. II.. . . ; 


ee A 

£ e. d. 
191,559 1 6 
9.611 6 9 
10628 9 8 
74 5 4 

903 11 6 
4.474 7 9 
147 16 5 
6802 0 7 
4.130 1 4 
6 937 11 5 
21,984 11 11 
£258,153 4 2 


£ s d. 
237,987 3 0 


It is clear that at the present time this is not done. For 3 0 
instance, dealing with the expenditure for salaries and Oil, waste, etc. 289 15 2 
wages, some municipalities debit to revenue account the — — 497 18 2 
whole of the cost of salaries of all officers and assistants, 3. By sundry debtors for current supplied to 3lst = 
whereas others charge to revenue a portion only of these December, TROR esac sa ³ð2³ꝶäĩĩĩ tenia 12 779 18 6 
salaries and the TomAini ci h h ital 4. By other debtorrerrr e . 72 5 2 
’ e remaining portion they charge to capital | 5, By engineer’s advance. . . . . . 50 0 0 
account. Another variation is found in connection with | 6. By reserve fund investment : 
the wages of meter-readers, which, in some cases, by being Brighton 34 per cent. stock... 3 638 1 10 
ranged under the head of meter-room maintenance, are Brighton 24 per cent. stock... 3,127 17 6 6.765 19 0 
included in what is known as works cost, and in others — „ 
are excluded therefrom by being ranked with the cost of 4258 153 4 2 
B.—Cory or METER REGISTER. 
, NAWE ainena a aa eae Meter, Type, No., and Sizz:n e é 
ConsumER’s No. ADDRESS ooa n E (K Dem. Indr., No. and Size u é é E A4%%4ĩ%V⅛hi: 
Reading Unite Reading 
Readings j ' Date 
Date of charge- o gS Installation notes. Quarter's cha ‘ : 
meter. able. dem. indr. taken by. jie paid. 
31-12-95, 251 Quarter ending lst April, 1896. 
3-2 303 52 190 120 unite at 7d. 3 10 0 
23 341 38 170 5 
14 371 30 144 Meter rent 2 6 
120 168 Total 3 12 6 
— — Cr. units at 
2-5 397 28 Quarter ending lst July, 1896. 
3-6 419 22 48 units at 7d. 1 8 0 
1.7 435 16 18 „ at 11d. 2 3 
Meter rent 2 6 
66 Total 112 9 
—— Cr. units at 
2-8 516 81 Quarter ending Ist Oct., 1896. 
1.9 602 86 200 units at 7d. 5 16 8 
1-10 737 135 200 102 „ at Idd. 12 9 
Meter rent 2 6 
302 200 Total 6 11 11 
Cr. units at 
3-11 891 154 200 Quarter ending 2nd Jan., 1897. — 
1-12 1038 136 195 519 units at 14d. 3 41 
21-97. 1256 219 185 at 
Meter rent 2 6 
Total 3 7 4 
— — Cr. 7 units at 54d. 3 2 
519 193 ; 
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C.—Copy or RULING oF QUARTERLY CHARGES LEDGER. 


— — 


Ta J e 
Reg No. Units at 5d. ' | Meter Rent. 
in 3 i 
Na St. 
Nol) £ 


nae Units. at 1d. ent "Charge 
s 80 alba T 55 4 
DETER: 

permanent staff under the head of management.” Again, 
the salaries of electricians in charge are sometimes included 
with “wages at generating stations,” and at others 
with management expenses.“ As Lightining remarks, the 
attainment of perfect uniformity in the allocation of the 
many details that are comprised in the annual accounts is 
out of the question, but it would be well if some agreement 
could be come to on the major subject of the method of 
charging the salaries of the technical staff. 

A most glaring anomaly in connection with electricity 
works is the widely different redemption periods granted 
to metropolitan undertakings and to provincial under- 
takings. Of course, we are aware that in the one case the 
authority which fixes the limit is the London. Count 
Council and in the other the Local Government Board. 
Possibly it might be worth while for our municipalities 
unitedly to make a representation on the subject with a 
view to obtaining more liberal treatment. At the end of 
last year the Local Government Board, in sanctioning an 
electricity loan of £56,300, gave us a redemption period 
of 12 years only. The period allowed for the previous 
year’s loan of nearly equal amount was 21 years instead 
of the usual 25 years. That term had been accepted without 
protest, but the 12-year limit was, in popular phraseology, 
beyond a joke. Needless to say strong representations 
were made to the Board, with the result that the original 
term of 12 years was extended to 25 years. This morsel 
of history shows pretty plainly what the policy. of the 
Board regarding these matters is likely to be in the future. 

Some discussion has lately taken place in connection 
with the adoption by certain municipalities of the National 
Free Wiring Company's scheme as to how the charges paid 
to the Free Wiring Company shall be allocated in the 
accounts. No provision has been made in the Board of 
Trade form for any such charges, and it therefore becomes 
necessary to manufacture an item for the purpose, to be 
incladed on the debit side of the revenue account, unless, 
as Lightning suggests, the sum paid to the Free Wiring 
Company be treated as a rebate from the gross revenue 
and deducted from the income accordingly. This latter 
plan may very well be followed where the payment is based 
upon a specified sum per unit on the total consumption by 
the free-wired customers, and collected from them by the 
local authority, in addition to the ordinary charges for the 
electrical energy. | 

Enquiries have from time to time been made touching 
the assessment of electricity works, but inasmuch as the 
same principles govern the rating of this class of property 
that apply to the rating of gasworks, waterworks, and 
similar concerns, there can be no need to discuss the matter 
here. Any information that may be required on the point 
I shall be pleased to do my best to supply. l 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible, 


(QUESTIONS. 

183. What is the effect desired by inserting a resistance between 
the double contact bars on an accumulator - regulating 
switch, and what resistance is necessary to produce this 
effect P. H. 

184. Why is the earthing plate of a lightning oonductor always 
surrounded with coke saturated with water before being 
covered up ?—H. S. M. 

ANSWERS. 

Question No. 177.—Describe a method of determining the 
efficiency of conversion of a small gas-engine driven 
dynamo, wound series or shunt, with change-over switch. 
The only apparatus available consists of voltmeter, ammeter, 
rope brake, speed counter, and tub with lead electrodes ? 

Best Answer to No. 177 (awarded 10s.).—With the 
apparatus described in the question it will be exceedingly 
difficult to get anything like a satisfactory result. To get 
a correct result, it would be necessary to have also a means 
of obtaining the indicated horse-power of the gas-engine. 
In this case an efficiency curve of the engine would be con- 
structed showing the relation of brake horse-power to 
indicated horse-power at various loads. Then simultaneous 
readings of electrical horse-power of dynamo and indicated 
horse-power of engine would be taken. The brake horse- 

ower corresponding to this indicated horse-power would 
be discovered from the curve already plotted. Then the 
ratio of electrical horse- power to brake horse- power would 
be the efficiency, allowance being made for belt slip. But 
as there is no means of getting the brake horse-power and 
electrical horse- power simultaneously in this simple manner, 
it will be necessary to devise some other means. 

We may deal first with the electrical part of the efficiency 
fraction. The quantity to be discovered is the useful 
output of the machine in horse- power —i. e., the potential 
difference between the terminals of the dynamo multiplied 
by the current flowing and divided by 746. The potential 
difference is discovered by joining the voltmeter across the 
+ and — terminals, and the current is found by connect- 
ing up the ammeter in series with the main leads from the 
dynamo. These main leads are connected to the two elec- 
trodes of the tub, one to each. The use of the last- 
mentioned a, lc is to vary the load taken from the 
dynamo, by altering the resistance of the liquid joining the 
electrode, either by bringing the electrodes nearer oneanother 
in the liquid or by altering the liquid itself, by adding salt 
or soda to diminish the resistance, and doing the opposite— 
i.e., separating the plates or adding fresh water—to increase 
the resistance. By this means the dynamo output may be 
varied gradually from no load to full load. 

Two methods of discovering the efficiency of conversion 
might be employed. It may be assumed with tolerable 
correctness that the dynamo is belt-driven from the gas- 
engine. The first method of test would be as follows: 
Some load should be put on the dynamo, say full load. 
The condition of the gas-engine should then be carefully 
noted. The speed per minute should be taken several 
times, and averaged. The number of explosions should be 
noted carefully several times and averaged. At the same 
time the dynamo speed should be taken a few times and 
also averaged. This actual dynamo speed will be less than 
the theoretical speed as given by the ratio of the engine- 
driving pulley diameter to the dynamo-pulley diameter. 
This theoretical speed should be calculated, and the ratio 
of the actual dynamo speed to it—a fraction less than 
unity—carefully noted. The belt must now be removed 
from the engine and the rope brake applied. The valves 
and gas supply and governors must all remain exactly as 
before. The engine must now be braked until it is running 
at the same average speed and number of explosions per 
minute as when driving the dynamo at the previous load. 
It may be assumed that the engine is now giving the same 
brake horse-power as before, This brake horse-power is 
obtained ag usual, 
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Let W =difference of weights at the end of the rope 
rake, in pounds ; 

R=radius of driving pulley, which is now being 
braked, in feet ; 

r= radius of dynamo pulley, in feet; 

N = speed of gas-engine, under given conditions, per 
minute ; 

n = speed of dynamo driven by engine under these 
conditions, per minute ; 

V = voltage of dynamo so driven; 

C=current given by dynamo so driven. 


The brake horse-power developed by the engine when 
braked is evidently 
2 x R N W- 33, 000. 


It has been explained that this may be taken as the same 
as is expended in driving the dynamo when the latter is 
developing 

V C+746 electrical horse-power. 


The ratio of (V C+ 746) to the power actually delivered 
at the dynamo shaft is the required efficiency. The power 
delivered is less than 


(27 RN W 53, 000), 
because some is lost in the belt. 
If no power wers lost thus, the engine speed would only 
require to be 
nx 8 instead of N. 
Hence we may take as the brake Horse-power delivered 
to the dynamo 


Wa R ANR 2 33,000, 


W x 2arn + 38, 000. 


. „ % VC 2xrrnW 
Hence the e 3 
nce the efficiency of conversion is 33,600 


746 
55,000 VC 
. 
1,492 r rana W 


VC 
= 7'041 ru W 


Expressed as a percentage, this would be, of course, 


a VC 
704 ˙ a W per cent. 

There is room only for a word as to the second method. 
It requires that there be two pulleys on the engine, one 
which may be braked at the same time that the other is 
driving the dynamo. The engine should first be braked 
without the dynamos until it gives out a power greater 
than is required for the maximum output of the dynamo. 
Then let the belt be put on and the dynamo driven at a 
certain power. The brake must then be used to put on 
extra load until the engine is giving the same total power 
as before, as indicated by the number of explosions per 
minute, the speed, etc., then the difference between the 
power now absorbed by the brake and the total power 
developed (which is known from the first part of this test) 
will be the power given to the belt. This, multiplied as 


in the first method by N R. gives the brake horse-power 


supplied to the dynamo, and the efficiency is got exactly, as 
formerly, from this result. 

Either of these methods may be adopted, or, if preferred, 
both in conjunction, and averaged to give a correct result. 

A set of tests should ba „taken at different loads: (1) 
as a shunt machine, then (2) as a series machine. The two 
sets should be plotted separately, and thus curves will be 
got showing the efficiency of the machine at various loads, 
either as a shunt or series wound dynamo. The latter will 
likely be higher. 

It must be remembered that both of these methods are 
roundabout, and not to be compared to the direct method, 
using an indicator, for accuracy, but with care tolerably 
good results could be got failing the availability of tho 
better way.—T. C. 


Answer to No. 177 (awarded 58.).— The first thing neces- 
sary is to take the brake-horse power of the engine. 


i. e., 


brake horse-power. 


Having arranged the brake over the engine flywheel, a 
large weight is put on the leading side and a small weight 
(or preferably a spring balance fixed to the ground) on the 
other, as in Fig. 1. The weights are adjusted until they 
counterbalance each other and the speed of the engine is 
the same as that at which it will be required to run when 
driving the dynamo. Then the difference between these 
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weights x circumferential speed of the wheel and divided 
by 33,000 = the brake horse-power, or 


BHP = 2 Ln N 
33,000 


n being the number of revolutions per minute made by the 
flywheel. It will, however, be very troublesome to adjust 
unless a spring balance can be obtained instead of the 
smaller weight. The dynamo is then connected to the 
engine, and the lead electrodes arranged in a tub of water 
to form a liquid resistance, as in Fig. 2. It is safest to 
fasten pieces of wood to the lead electrodes to prevent them 
from actually touching each other and causing a short- 
circuit ; it is also as well to arrange a fuse and a switch 
in the circuit. The distance between the electrodes is 
regulated until the resistance equals the normal load on 
the dynamo (as shown, voltmeter and ammeter), and since 


the product of the readings of these two instruments gives 


the number of watts generated, and 746 watte=1 e. h. p., 
the percentage efficiency of the plant will be 
Number of watts 
746 — x 100 
Brake horse-power of engine 
At the same time the speed of the engine must, of 


course, be the same as that obtained when finding the 
The voltmeter should be placed as a 


SWITCH & 
FUSE 
Fie. 2. 


shunt on the main circuit (as in Fig. 2), but if the voltage 
is also taken between the brushes, the difference hetween 
the two values will give the loss within the dynamo iteelf.— 
E. A. D 


Question No. 178.—Describe, giving detail sketches, of the 
best form of carbon brush gear for motors. 

Best Answer to No. 178 (awarded 10s.).—Before actually 
describing a particular design of carbon-brush holder for a 
motor it would be as well to consider the requirements of 
all brush-holders, in addition to the special requirements of 
those for use with catbon brushes. To begin with, they 
must be so arranged that when set the brushes shall bear 
witb a certain amount of pressure on the commutator, but 
the pressure must not be too great. This pressure is, of 
course, required in order to make good electrical contact 
with the commutator segments, and so to prevent sparking. 
This is usually attained by means of springs, which are so 
fixed that the tension of the spring, and consequently the 
pressure of the brushes, may be altered readily while 
the machine is running—another necessity of all brush- 


THE ELECTRICAL ENGINEER, JULY 14, 1899. 


holders. The next point is that the brushes shall be 
capable of being moved together round the commutator 
so that they may be set in the position of least or no 
sparking. This is performed by means of the rocker on 
which the holders proper are mounted. When a large 
current has to be collected (or received, in the case of a 
motor), it is necessary to have two or more brushes in 
parallel at each pole in order to obtain the necessary 
contact surface, which otherwise would require a very wide 
brush—which, if of copper gauze, would be unshapely, and 
if of carbon would probably not make contact except in a 
few places, and so cause sparking—or a thick brush and 
therefore large and expensive commutator with very thick 
segments. In addition to this, if two or more brushes are 
in parallel, they can be taken out separately and trimmed, 
if necessary, while the machine is running. When for 
these reasons two or more holders are mounted on the 
same spindle, they should be designed with as little width 
as possible beyond the actua! width of the brushes, as 
ctherwise the brushes are a long way apart on the com- 
mutator, which must therefcre be unnecessarily long. The 
next requirement is that the brushes may be easily taken 
out of or adjusted in the holder, and shall be capable of 
being lifted up off the commutator without taking out of 
the holder. The latter requirement is not often necessary 
in a motor, but only in a dynamo, and therefore no more 
need be said of it here. In a great number of brush-holders 
in use the movable part carrying the brush consists of a 
bracket mounted on the brush-holder spindle, about which 
its motion takes place, with a very loose fit (so that the 
springs may act freely and keep the brushes pressing on 
the commutator), and the current is conveyed from the 
brush to the spindle, which is in connection with the 
line, through this loose contact only. This often causes 
heating, and it is very much better to connect each 
holder separately, by one or more flexible wires, to the 
spindle if the latter is connected to the main leads, or, 
better, to a large multiple terminal mounted on a board on 
the fields or the base-plate, the main leads also being 
connected to this terminal, the spindle not being alive. 
This latter method has another advantage in that double 
insulation is obtained between the brush and rocker, the 
brush-holder being insulated from the spindle and the 
spindle from the rocker. This question of good insulation 
is another necessity of a brush-holder, and the reason is 
obvious. Coming now to the special requirements of 
holders for carbon brushes— i. e., brushes consisting of 
carbon sticks or rods and not those consisting of a 
copper spring with a block of carbon for a contact on 
the end, for which an ordinary tangential copper brush- 
holder will do—the chief thing to notice is the fact 
that the carbon used is somewhat brittle, for if very 
soft carbon is used it wears too quickly, whilst if too 
hard it is liable to break very easily, and squeaks terribly. 
It may be interesting to note here, although somewhat 
outside the subject in hand, that English manufacturers 
have not yet succeeded in producing a really good carbon 
for brushes, and to this may be attributed to a certain 
extent the relative scarcity of carbon-brushed machines in 
England compared with the number in America, where 
carbon manufacturers have produced an almost perfect 
carbon for brushes. They never squeak (the brushes), even 
when new. On the other hand, their arc-lamp carbons cannot 
touch those of English manufacture. Returning to our 
subject, if a carbon brush is held on the commutator at an 
angle, as is usually the case with copper gauze and stencil- 
plate brushes (see Fig. 1), the end of the brush bearing 
on the commutator must be splayed off, leaving a 
chisel edge, as shown at a. If the armature is rotating in 
the direction shown by the arrow, as it would do with 
copper gauze brushes, little pieces of carbon will be broken 
off the thin edge at a, producing sparks which will grow 
worse as the brush wears, owing to the rough edge pro- 
duced or the tip of the brush. To obviate this it has 
been suggested to have the rake of the brush in the 
Opposite direction relative to the rotation, in which case 
the armature in Fig. 1 would be rotating in the opposite 
direction to that shown by the arrow. In fact, according 
tu Prof. Thompson, this has been dong on nym ious 
machines, 
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In the case of a motor, however, it is usually necessary 
for the motor to be able to run in either direction, and, if 
only for this reason, the best arrangement is to set the 


) 


a 


Fia. 1. 


brusbes radially, as in Fig. 2. There is then no chisel edge 
to be disintegrated, the ends of the carbons being practically 
square, except for the slight curve of the commutator 
surface. The brush-holder then has got to be so designed 
that the brushes, in wearing, are pushed forward in a 
straight line with their length towards the centre of the 
commutator. The first idea tbat naturally occurs to the 
designer, is to have rome arrangement such that the actual 
holder will slide on a bed or block fixed to the rocker, after 
the manner of the back-centre of a lathe, being pulled 
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forward, however, by a spring. A great many brush- 
holders have been made on this principle, and have proved 
very satisfactory in many cases. The chief difficulty 80 
far, been experienced in connection with motors on tram- 
cars, motorcars, etc., the motors in such cases being subjected 
to great vibration and concussion, causing the brushes to 
jump and cause sparking. The best design, in the writer’s 
opinion, taking everything into consideration, is that 
depicted in Fig. 3. This design was used with great 
success where others had failed on accumulator-driven 


O ames ow — o 


4 | 


D- 
7 


7 my 
Fia., 3. 


— 


tramcars a few years ago at Croydon, and it may be 
mentioned that it was not through any fault in the elec- 
trical or mechanical equipment of the cars that they ure 
not running to-day. The design was described by F. M. 
Weymouth in the Electrical Engineer of Nov. 26, 1897, 
from which source Fig. 5 is derived. It consists of two 
brackets—a a, ö b—suspended from a spindle, c; these 
brackets are made of phosphor bronze in order to combine 
strength with lightness ; they are ingulated from the 
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Toe by an ebonite sleeve and from each other by 
ebonite collars. The terminals, h, are for the main 
leads. The brushes consist of a number of sticks of 
carbon, r r r (in this case five), making a loose fit in the 
holder and pressed in on to the commutator by a spring 
plate, S, the end of which is cut into a number of fingers, 
s , equal to the number of carbon sticks, one finger rest- 
ing on and controlling each stick. This plate is mounted 
on a gunmetal plate, e e, which is capable of swinging on 
the screws, g 9. By means of the screw, o, pressing on the 
boss, v, the springs, s s, may be made to press the required 
amount on the commutator. By having the carbons in 
rods instead of in one block, a much better contact is 
obtained and less likelihood of sparking from vibration. 
As the carbons necessarily make only a loose fit in the 
holder, and as the current would heat and render useless 
the springs if it passed mainly through them, small flexible 
cables, z z, should be attached to each rod by a thin bolt and 
nut (not shown), the other ends of the cables being soldered 
to a multiple terminal, i, screwed to the plate, e. The 
carbons have a deposit of copper on their surface, and this 
improves their direct contact on the bracket. The spring, 
m, keeps the brackets together, and the tension may be 
adjusted by means of the bolts and nuts, g g, the pressure 
of the brushes being therefore controlled by this spring as 
well as the others, ss. The chief advantage of this design 
is that the vibration has to traverse two sets of springs 
before arriving at the brushes, which are therefore almost 
proof against jumping ; another advantage is that if greater 
contact surface is required, instead of having two or more 
holders side by side, wider brackets may be used to almost 
any width, with a proportionately larger number of carbon 
sticks. This does away with the necessity of a very long 
commutator. Two or three standard widths can easily be 
kept in stock. The chief disadvantage is the nearness of 
the two opposite poles, both being on the same spindle, and 
the consequent likelihood of shorts. This did not cause 
trouble in practice, and in any case the design may be 
slightly altered so as to have two spindles, either both the 
same side of the commutator or on opposite sides, without 
8 any disadvantage beyond a little extra cost. 


Answer to No. 178 (awarded 68.).— Of the many forms of 
carbon-brush holders, perhaps one of the best is that shown 


Fia, 1. 


in the accompanying sketches. Nothing could be simpler, 
yet it will allow of any adjustments being made while the 
machine is running, even to lifting up the brush, without 
the slightest danger of shock. The necessary pressure of 
the brush, B (Fig. 1), is caused by the spiral spring, S; this 
spring can be set by the handle, H ; when the right tension 
is obtained the handle is locked by screwing it in, which 
causes the ‘split brush to which the spring is attached to 


grip sige} the rod, R, supporting the holder. The brusb 
itself is clamped by a set screw, SS, having a lock nut, L. 
There is a small plate, P, under the screw to prevent it 
from bearing directly on the carbon. The method of 
attaching the rod, R, and the cable to the arm of the rocker 
is shown in Fig, 2. That part of the rod which passes 
through the arm, A, is made square, fitting into a square 
hole lined with vulcanite. The end is flattened out into a 
head. On the side nearest the brushes the rod is threaded 
to receive a nut, N, which serves the double purpose of 


Fia. 2. 


firmly fixing the rod and clamping down the lug of the 

cable, C. There are vulcanite washers, W, on each side 

of the rocker arm, which, together with the lining, com- 

pletely Ai it from the brushes and their attachments. 
A. D. 


Answer to No. 178 (awarded 5s.).—The best brush gear 
for motor work is one that will have the same pressure on 
the commutator when the rotation is in either direction, 
and to do this the carbons will have to be perpendicular to 
the periphery of the commutator. The best gear to fulfil 
these requirements is one, the design of which is shown in 
the accompanying diagram, the body part of which is 
made of one brass casting with two or more holes as 
required cored in the mould. The core between the 
barrels in the diagram is shown too wide, but this may be 
reduced by reducing the size of the top cores in the first 
instance. The casting is to be bored out smooth to fit the 
required size of carbon, as shown in Fig. 1. These 
carbons are drilled so as to fit the screw—that is, so 
that the screw can be forced down into ite place. The 
top of this screw is notched so that the spiral spring 
clips it within this notch, thus holding both the carbon 
and spring in position. Projecting from the inside of the 
screwed cap in Fig. 1 is shown a small rod. This is to 
prevent the brush gear being set so low as to bring the 
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brass case in contact with the commutator. This brush 
gear is fitted with the usual insulators, which are fitted 
into square holes in the rocker, then the two pins shown in 
Fig. 2 are fitted into the flange of the insulator. By this 
means the brush-holder is prevented from swivelling round. 
Brass spring wire has been found the best material for the 
spiral springs so as to cause the pressure of the carbons on 
the commutator to be constant.—Bacor, 
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SUNDERI AND ELECTRICITY WORKS. 


The accounts of the Sunderland Corporation electricity 
works for the year ending March 31, 1899, have just been 
issued. The total expenditure on capital account up to 
date has been £61,930. 18s. 6d. The borough electrical 
engineer, Mr. J. F. C. Snell, in sending us these accounts, 
draws attention to the fact that during the past 12 months 
the price paid for coal has been 2s, per ton above that 
paid during the preceding 12 months; that the station is 
non-condensing, and consequently 53d. per 1,000 gallons 
has had to be paid for water, including the cost of soften- 
ing the same. 

REVENUE Account. 


Expenditure. 

Dr. Generation of Electricity. £ ad. 
COB N E E S £1,047 7 3 
Oil, waste, water, and engine-room 

Stores 865066885 n 231 2 2 
“öh. 847 7 7 
Repairs and maintenance: buildings, 

£9. 198. lld. ; engines and boilers, 

£138. lls. 6d. ; dynamos, trans- 

formers, etc., £27. 58. 4d.; other 

machinery, instruments, and tools, 

£20. 9s. lld.; accumulatora and 

accessories, £159. 16s. öõdd . 356 3 

— — 2,482 0 1 
Distribution of Eleotricity. 
Repairs of mains and services 8118 2 
Repairs of meters, switches, fuses, etc. 10 11 8 
Repairs of apparatus 15 0 5 
— 107 10 3 
Public lamps —attending and repairs ...... .......... 192 12 5 
Renta, Rates, and Taxes. 
Rents payable . . . . 128 17 2 
Rates and taxes 182 4 11 
— 311 2 1 
Management Expenses 
Salaries— Engineers . 494 11 3 
Clerical staf ul... ã 130 1 2 
Colleo too ã 2 94 10 6 
Stationery ae e 70 19 2 
General establishment charges 120 9 11 
910 12 0 
Special charges insurance ee 101 4 9 
4,105 1 7 
Amount carried to net revenue account 2,853 16 6 
£6,958 18 1 

Cr. Income. £ s. d 
Sale of current ps meter at 5d., 4d., 3d., 34d., and 

PAG. pr / sacedensvietess 6,016 6 9 
Public lighting JVC we 696 13 4 
Rental of meters and other apparatus on consumers 

oo ) UH 8 187 1 0 

e and repairs of lamp and other apparatus 15 0 9 
Rents receivable UO 2. . 32 19 6 
Charging batteries enesesse sooossssosesesese •»“V 411 9 
Deposit forfeited ....a .esssesssoseese escosssosossoromeses 6 5 0 

£8,958 18 1 
GENERAL BaLANCE-SHEET, 

Dr. Liabilities. , £ s. d. 
Capital account—emount receive 62,033 4 4 
Sinking fund account . .. 33 11 2 
Ralance due treasurer . . q. 2,845 2 2 

£64,911 17 8 

Cr. Assets. £ s. d. 
Capital account amount expended for works ...... 61,930 18 6 
Stores on hand, March 31, 1899: coal, £8. ls. 10d. ; 

oils, waste, etc., £38. Os. 6d.; general, 

£683. 4s. . csosssses 729 6 8 
Sundry debtors for current supplied 2,251 12 6 

£64,911 17 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity 8 E 10 Anise aaan 558,832 
. Ublic lam[d·· 77.357 
Quantity sold { Private consumers by meter... 304,883 472.240 
Quantity used on works e . 59 646 
Total quantity accounted for 531,886 
Quantity nob accounted four q 2. 26, 946 
Number of public lamps q . 50 
Total maximum supply demanded (kilowatts) ) 424 


ee — 


TAUNTON ELECTRICITY WORKS. 


From the statement of accounts at Dec. 31, 1898, under 
the Taunton Corporation electric lighting order, it appears 


that the amount expended on capital account to date is 
£29,415. 7s. The revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., is given 
herewith : 

REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ ad, 
Coal or other fuel, including all expenses £873 0 7 
Oil, waste, water, and engine-room 

CCC 136 19 8 
Wages at generating station ............. — 378 11 7 
Repairs and maintenance: buildings, — 

£2. 178. 7d.; engines, boilers, £58. 

12s. 8d.; dynamos, exciters, trans- 

formers, motors, etc., £41. lls. 5d.; 

other machinery, instrumente, and 

tools, £2. 108. 6d.; less received for 

old materials, £5. 5ꝶ . . 100 7 

— — 1.488 19 0 
Distribution of Electricity. 
Wages and other remuneration to lines- 

men, fitters, labour ers . 2 9 0 
Repairs, maintenance, and renewals of 

p E A AE 9 9 3 
Repairs, maintenance, and renewals of 2 

transformers and other apparatus on 

consumers premises . — 144 4 9 

166 3 0 
Public Lamps 
Attending and repair s 69 7 2 
„ 44 7 4 
, icesteceiasavesins cisions — 76 13 4 
190 7 10 
Royalties— free wiring . EN 57 3 9 
Rente, Rates, and Taxes. 
Renta pay able q. — 19 12 6 
Rates and taß!ũess 48 6 2 
67 18 8 
Management Expenses. 
Salaries— engineers department and 

Clerical staff nꝛ-:- i . q 368 2 1 
Stationery and printing — 19 17 3 
General establishment charges 24 17 3 

— — 412 16 7 

Special charges — insurance, etc. ..... ..... e 32 9 3 
Total expenditure e 2,405 18 1 
Amount carried to net revenue account 1,951 14 0 
£4,357 12 1 

Cr. E s. d. 
Sale of current per meter at 6d. per B. T. UW. 2, 282 18 0 
Sale of current per meter at 34d. per B.T.U........ a 196 19 1 

2,479 17 1 
Sale under contract ẽ . . ẽ . . 7 2 8 
Public lighting . dee 1,581 11 2 

4,068 10 11 
Rental of meters and other apparatus on consumers’ 

PROMIBOG sos die sata iiiscal cctussiasnecaceceeiaedass sasni 5 122 10 3 
Rent resis ble 17 3 0 
Sale of incandescent lampe, £54. 14s. 5d. ; repairs of 

other apparatus, £94. 138. dd . . 149 7 11 

£4,357 12 1 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ 8. d. 
Capital account —amount of stock issued . 20.536 9 9 
Sundry oreditors 2 Z . ã . . 1,420 5 0 
Net revenue account — balance at credit thereof 794 11 9 
Sinking fund account.. 2, 767 19 5 
Amount due to treasureuſſſupupj²ͤ 8,894 6 6 

£34,413 12 5 

Cr. Assets. £ ad. 
Capital accounb—amount expended ................5. + 29,415 7 1 
Stores on hand, Dec. 31, 1897: coal, £121. 158. 10d.; 

oils, waste, etc., £26, 28. 2d.; general, £162. 83. 9d. 310 6 9 
Sundry debtors for current supplied to Dec. 31,1898 1, 753 13 4 
, , sessosse co 100 2 0 
Stock purchased (cost price), £1,471. 17s. 9d.; sink- 

ing fund ung ese £1,206. 1s. 86 600. . 2,767 19 5 
„ ͤ ̃ d sae eese 66 3 10 

434,413 12 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units .. n... ee . 225, 958 
Public lampe .. 65,230 
Quantity sold+{ By contracts 980} 171,083 
Private consumers by meter. 104,873 
Quantity used on work q V P 6,800 
Total quantity accounted for. . 3 177,883 
Quantity lost in mains, transformers, eto 48,075 
Totel maximum supply demanded (kilowatts) ........... ... 220 


Number of public lampe: 58 ares ; 8 50-c.p., 2 32-c.p., 45 16-c.p., 
| 40 8-c.p. incandescent. 
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CABLE TARIFF. 


The report of the deputation to the Chancellor of 
the Exchequer and the article of Mr. Henniker 
Heaton to the Times, both given elsewhere, raise 
some interesting problems. The one clear fact is 
that cable tariffs are universally too high. A 
second fact, rendering the question more diff- 
cult to discuss, is that for the most part the cable 
companies with lines to the East are in receipt of 
large subsidies— hence are neither private adventure 
concerns nor under the control of Governments. 
They are pachydermatous amphibians. Mr. 
Henniker Heaton and those acting with him are 
out-and-out opportunists. Neither party is open 
to argument; each wants all it can get, and does 
not care how obtained. Both parties are partly 
right and partly wrong, and how, then, can the scales 
of equity be applied? The cable companies long 
ago established an organ of their own, which, 
however, is read in vain to obtain any indi- 
cation of cable policy, nor can any gleam of 
policy be found elsewhere. The only assumption 
remaining, is that there is no policy except sitting 
tight till compelled to move. Let us try to put the 
case fairly. In years not so very long ago the utility 
of land telegraphy led business men and politicians 
to desire the linking of countries and colonies by 
under-sea cables, so as to obtain more extensive 
inter-mundane telegraphy. It was private enterprise 
that exploited cable work, failed and failed again, till 
money and brains spelt success out of failure. The 
intercommunication by cable was at first numerically 
small, but the initial cost of a cable and its main- 
tenance was large. Hence commercial men were 
not eager to invest money with so very doubtful a 
return. Thus at that time there were two conflict- 
ing operations at work—a minority who saw the 
value of cables and desired them all the world 
over, and a proved practical system but hardly 
a profitable one. The long-sighted men then 
suggested that paternal and colonial Governments 
should subsidise the work so as to extend the esti- 
mated receipts by a sum that should allow a 
moderate dividend. The subsidies were granted on 
these lines, capital was then easily obtained, and the 
work proceeded apace. The weak spot was that 
the world’s progress rendered the estimates all 
wrong, and cable work soon became exceptionally 
safe and profitable work. The long-headed wire- 
pullers realised this far earlier than the general 
public; but were they to talk too loudly or to make 
any move that would kill the goose that laid the 
golden egg? It is easy to be wise after the event, 
and it 1s possible now to say that the granting of 
subsidies was right, but the method of granting them 
was wrong. That really is the sum and substance of 
the whole question as regards subsidies. There is 
just one other point to be mentioned here, and it is 
that unless private enterprise had initiated cable 
work it would not have been initiated by any 
Government. Our contention is that up to a point 
the private capitalists and the various Governments 
concerned acted quite rightly. Having cleared 
the road so far, we may jump to the present 


position, which is that subsidised companies 
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are charging too high rates.” How to alter 
those rates, and if unalterable to suggest an 
alternative scheme, seems to be the view of the 
deputation. Take the latter first—Mr. Henniker 
Heaton suggests the development of land lines in 
competition with cables. We do not believe that the 
idea has the slightest chance of acceptance. There 
is no getting away from the fact that the land line 
must pass through a number of countries, that 
secresy in many cases is essential, and that such 
secresy is impossible under these circumstances. 
Codes are not secret, ciphers are seldom secret, 
delays will assuredly arise in time of international 
troubles, and other reasons patent to everybody tend 
to make a land system unworkable. Put this alter- 
native aside, and we have left the high tariffs. Can 
the companies be induced to reduce them? We 
have no hesitation in saying emphatically, ‘‘ Yes.” 
There are many ways of bringing pressure to bear, 
but probably if the companies believe the various 
Governments to be in earnest and unanimous, they 
will be found disposed to at once make concessions. 
It will be seen that we agree only upon certain 
phases of this question with the deputation and with 
Mr. Henniker Heaton. 


— —— 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be beard.” 


MINERS’ LAMPS OF THE PRESENT DAY. 


SIR, — I wish to disagree with a few statements or claims 
made by D. G. A. P.” on behalf of the Headland’s Patent 
Electric Storage Battery Company. He enumerates the 
advantages which electric lamps in general would possess 
over the oil lamp, and then appropriates all the credit for 
a particular one—viz.,the Headland lamp. It is stated 
that these lamps have been in use for the past two years. 
If so, in what quantity ? Some two years ago a plant of 
600 electric miners’ lamps was installed at a colliery in the 
North of England, and is now running. At this place a 
test was made of the lamp which is the subject of the 
article. The test was quite sufficient to prove that the lamp 
as constructed could never be workable. The battery is 
not easily detachable from the lamp, neither is it con- 
structed so as to be readily connected up with others in 
series for charging. The two little set screws which bear 
the weight of the lamp, soon strip through being daily 
screwed in and out. The “corrosion manifest in other 
types of lamps ” is in this lamp most manifest of all, owing 
to the battery being placed on top of the brass or other 
metal work. This corrosion, which takes place in all 
lamps having this objectionable feature, will not be pre- 
vented by any “patent non-spillable arrangement.” A 
personal acquaintance with the average miner will render 
this quite obvious, and will prove that a wet battery does 
not meet the requirements. 

The statement re No. 13, a lamp weighing less than 241b. 
and giving 12 c.p. at the commencement of discharge, is, I 
take it, a misprint. Of course, it is possible, but what will 
the ultimate life of battery or bulb be ? 

I am inclined to think that “ D. G. A. P.” is begging the 
question when he says “it suffices to say that the cell takes 
the lead in the matter of electrical output per 
pound of cell.” Will he give figures? An impartial 
examination of the cell in question is, I believe, sufficient 
to prove the worthlessness of the claims to superiority over 
other makes, especially as regards mechanical strength. 

Finally, the concluding remark in the article is false, 
because in pa where only two shifts per day are worked 
the second shift goes down before the first shift comes out. 
In pits where three are worked it is almost impossible to 
get the first-shift lamps ready for the third shift, as they 


require cleaning and putting together again—a practical 


fact D. G. A. P.“ has lost sight of.— Vours, etc., 
E. J. EVANS. 


- 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the provisional skeleton programme of 
the visit of the Institution of Electrical Engineers to 
Switzerland, and is issued subject to alteration : 


SATURDAY, SEPT. 2.—Leave Basle for Zürich vid Rhein- 
felden and Baden. Visit to the Rheinfelden power station 
and Messrs. Brown, Boveri, and Co.’s works. Arrive 
Zürich. 7 

MONDAY, SEPT. 4.—Visit to the Oerlikon werks and 
tramways, the works of Messrs. Escher, Wyss, and Co., 
and the municipal central station. 

TUESDAY, SEPT. 5.— Visit to and meeting at the 
Polytechnikum, with exhibition of plans and photographs 
of electrical power schemes. Various visits in Zürich. 
Banquet given to members by the Swiss firms and 
Electrotechnischer Verein. 

WEDNESDAY, SEPT. 6.— Visit to Schaffhausen, includin 
the central station, upper works, twine and worste 
factories. Exhibition of plans, etc., and lecture by Mr. 
Amsler on “Schaffhausen, with a View to its Character 
as an Ancient and Modern Power-Transmission City.” 
Proceed to Lucerne. 

THURSDAY, SEPT. 7.—Visit to the Stansstad-Engelberg 
electric railway and other places of electrical interest near 
Lucerne. Proceed to Interlaken. 

FRIDAY, SEPT. 8.—Visit to the Jungfrau electric railway 
and power station, and to the central station at Interlaken. 

SATURDAY, SEPT. 9.— Visit to the Kanderwerk at Spiez 
and to the Burgdorf-Thun railway. Return to Interlaken. 


THE LIVERPOOL SELF-PROPELLED TRAFFIC 
ASSOCIATION. 


We have received the following particulars of: the trials 
of motor vehicles for heavy traffic which are to take place 
at Liverpool, commencing July 31 and terminating on 
Aug. 2, 1899: 


The vehicles will arrive in Liverpool on Friday, the 
28th inst., but the judges require the first two days fer 
their preliminary observations. A limited number of motor 
carriages will be provided to enable visitors to follow the com- 
peting vebicles. These carriages will be in charge of expert 
drivers, and seats must be booked not later than the 25th inst. 
The hill-climbing capabilities of the competing vehicles will 
be tried on Monday morning, July 31, at Everton, the 
manceuvring tests taking place in the afternoon at the Princes 
Dock. The distance runs, about 35 miles each, will occupy 
Aug. 1 and 2. The vehicles will start from the small dock- 
yard, south-west corner of the Princes Dock, adjoining the 
riverside station, beginning at 9.45 a.m. Light carriages 
wili follow at 10.30 am. Although the conditions stipulate 
level platforms—i. e., lorry bodies—it is to be pointed out 
that the superstructure can be modified to meet any require- 
ments. The Secretary of State for War, the Postmaster- 
General, and numerous corporations have deputed repre- 
sentatives to attend the trials. 

We give the entries up to date below : 


Class A—Minimum load, two tons ; maximum tare, two 
tons; minimum level platform area, 50 square feet.—The 
Automobile Association, Limited, London; T. Coulthard 
and Co., Cooper-road, Preston; the Thornton Motor Com- 
pany, Limited, Worsley Mills, Hulme, Manchester. 

Class B—Minimum load, 3} tons; maximum tare, 
three tons; minimum level platfol m area, 65 square feet.— 
Bayleys, Limited, Newington-causeway, S.E.; the Clark- 
son and Capel Steam Car Syndicate, Limited, Deverell- 
street, London, S. E.; the Graham 57 ment Company, 
170, Summer-street, Boston, Mass., U. S. A.; the Lan- 
cashire Steam Motor Company, Leyland; Simpson and 
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Bodman, Cornbrook, Manchester. 
and Wagon Company, Limited, Homefield, Chiswick. 

Class C—Minimum load, five tons ; maximum tare, 
three tons; minimum level platform area, 80 square feet— 
C. and A. Musker, Limited, Liverpool. 

Class D—Minimum load, 64 tons; maximum tare, 
four tons; minimum level platform area, 110 square feet— 
The Steam Carriage and Wagon Company, Limited, 
Homefield, Chiswick. 

All communications on and after Thursday, July 27, 
should be addressed to the Adelphi Hotel, where the office 
of the association will be situate. 


IRON AND STEEL INSTITOTE. 


The Manchester meeting of this institute has been fixed 
for Aug. 15, 16, 17, and 18 respectively, when the following 

pers are announced to be read and discussed: The 
Constitution of Steel,” by Prof. E. D. Campbell (Ann 
Arbor, Michigan); Diffusion of Steel,” by F. W. Harbord, 
A.R.S.M , and Thomas Twynam (Cooper’s Hill Engineering 
College); Magnetic Concentration of Iron Ore,” by H. C. 
McNeill, A.R.S.M. (London); India as a Centre for Steel 
Manufacture,” by Major R. H. Mahon, R.A. (Cossipore) ; 
ae Pig Iron Fractures and their Value in Foundry Practice,” 
by J. W. Miller (London) ; “ Practical Microscopic ae 
for use in the Steel Industries,” by C. H. Ridsdale, F.LC. 
(Guisborough) ; “ The Relation between the Structure of 
Steel and its Thermal and Mechanical Treatment,” by 
Albert Sanveur (Boston, U.S. A.); Present Position of 
the Solution Theory of Carburised Iron,” by A. Stansfield, 
D.Sc. (Royal School of Mines); “Iron Industry in 
the Territory of His Highness the Nizam,” by Shamsul 
Ulama Syed Ali Bilgrami, AR.S.M., B.A, LL.B.; “A 
New Casting Machine for Blast Furnaces,” by R. Hanbury 
Wainford (Stoke apon-Trent) ; and “The Utilisation of 
Powdered Iron Ore,” by Prof. J. Wilborgh (Stockholm). 
On the opening day (Tuesday, Aug. 15) there is to be a 
reception of the president (Sir William Roberts-Austen, 
K C.B., D.C. L., F. R. S.), the council, and members of the 
institute in the town hall by the Lord Mayor (Mr. W. H. 
Vaudrey), Mr. S. R. Platt, and members of the executive 
committee. Papers are to be read and discussed, and after 
luncheon excursions have been arranged to places of 
interest. In the evening there is to be a conversazione and 
reception by the Lord Mayor and the Lady Mayoress in 
the town hall. Wednesday, the 16th, will be devoted to the 
reading and discussion of papers and to visits, and in the 
evening there is to be an invitation dramatic performance 
at the Theatre Royal. On Thursday a number of visits and 
social functions have been arranged for, and in the evening 
a smoking concert will be given in the Hulme Town Hall. 
Other excursions, etc., have been provided for Friday. 


THE TELEPHONE BILL. 


On Thursday, the 6th inst., the Standing Committee on 
Trade again met to consider the Telegraphs (Telephonic Com- 
munication, etc.) Bill introduced by Mr. Hanbury, and the full 
text of the Bill as now amended has been issued. At the close 
of the previous sitting the new clause, moved by Mr. Hanbury, 

been read a second time. (This clause appeared in our 
sha issue.) The text also includes the following: I. The 
reasury may issue out of the Consolidated Fund or the grow- 
ing produce thereof such sums not exceeding in the whole the 
sum of £2,000,000, as may be required by the Pustmaster-General 
for the purpose of the Telegraph Acts, 18635 to 1897, according 
to estimates approved by the Treasury, and Sub-Sections 2 
and 5 of Section 1 of the Telegraph Act, 1892 (which relate 
to the mode in which money may be raised), shall apply 
with respect to the sum so authorised to be issued. II. (1) 
Where the council of a borough or an urban district are licensed 
by the Postmaster-General to provide a system of public 
telephonic communication, they may defray the expenses of 
exercising the powers cunferred by the license out of the borough 
fund or borough rate, or district fund and general district rate, 
as the case may be, and may borrow money for the purpose in 
accordance with the Public Health Acts, but any money so 
borrowed shall be borrowed on the security of the borough 
fund or borough rate, or district fund and general district 
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rate, as the case may be, and the council may, subject to the 
provisions of the Telegraph Acts, 1863 to 1897, and of the 
license, exercise their powers under the license throughout 
the area for which it is granted, although part of that 
area may be outside the borough or urban district ; (2) in the 
application of this Act to Scotland, a Royal or 5 
burgh shall be substituted for a borough, and a police burgh for 
an urban district, and the town council or commissioners thereof, 
as the case may be, for the council of a borough or urban dis- 
trict, and the police or burgh general assessment or rate of the 
like nature for the borough fund or borough rate, or the district 
fund and general district rate, and the council or commissioners 
may, with the consent of the Secretary for Scotland, borrow for 
the purposes of this section on the security of that assessment 
or rate, but subject to the conditions for the repayment of loans 
preacribed by the Public Health (Scotland) Act, 1897; (5) in 
the application of this section to Ireland, the Public Health 
reland) Acts, 1878 to 1896, shall be substituted for the Public 
ealth Acta,” 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, A. M. I. C. ., M.S.A., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 


Many towns have during the last two or three years sent 


deputations out, both at home and abroad, with the object 

of obtaining information on the subject of electric traction 

on tramways. Several very valuable and interesting reports 

have been published as a result. The author having in 

this way had the opportunity of . almost the 
in 


whole of the electric tramway systems ngland, and 


several on the Continent, and in consequence having 
obtained much useful and valuable information, has, at 
the request of the president, prepared this paper with the 
object of creating 
subject to which it relates, and also to enable him to place 
the information thus obtained in the hands of his pro- 


a discussion on the very important 


fessional brethren. 
The various electric systems it is proposed to deal with 


are as follows: (1) overhead trolley wire; (2) conduits ; 
(3) accumulators ; (4) combined overhead and accumulator ; 
(5) combined overhead and conduit ; (6) surface contact. 


1, OVERHEAD ELECTRIC. 
In the trolley wire system the current is conveyed from 


the generators in the power-house by feeder cables, con- 


nected at different points along the line with the trolley 
wire, the current being taken from this wire by means of 
the trolley wheel or contact plate through the arm to the 
motors connected to the axles of the car, the return current 
passing through the car wheels and back to the power-house 
by the bonded rails. There are several methods of fixing 
the trolley wires—namely, span wires from pole to pole 
fixed each side of the roadway, or fixed to rosettes attached 
to the buildings on either side of the streets; side poles 
with brackets for carrying the trolley wire ;. and centre 
poles with projecting arms on each side; the poles being 
used in many cases for street-lighting. Side and centre 
poles have been generally used in this country, with more 
or less ornamental brackets, and side arms. 

The special advantages of the overhead electric system 
as compared with other forms of electric traction are: (1) 
The cheapness and simplicity (the latter allowing any 
necessary repairs to be effected with a minimum of trouble, 
delay, and expense); in case of an accident to a a 
wire on any part of the system, which is most unusual, 
only that section (a half-mile length) is thrown out of use, 
and it is very quickly repaired; the units of power employed 
in the engine-house are all coupled together, sending current 
through feeders to ull sections of the trolley wire; an 
accident to one engine does not affect the running of the 
cars, as another spare engine can immediately be run to 
take its place. (2) The rapidity with which the lines can 
be reconstructed and the comparatively small interference 
with the surface of the streets and traffic as compared with 
the conduit systems. (3) The overhead system is the most 
economical, and with as great an efficiency as any other 
system of mechanical traction which has hitherto been 
demonstrated by practical working. 

The disadvantages and objections usually urged against 


* Paper read at the annual meeting of the Incorporated 
Association of Municipal and County Engineers at Cardiff. 
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this system are: (1) The unsightly and objectionable | swivelling trolley arm instead of long brackets.) (2) 
appearance of the poles and wires. (The author is of | The danger of overhead telephones wires, etc., breaking 
opinion that over-ornamentation of the poles and brackets | and falling on the highly-charged trolley wires. The 
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CENTRE POLE CONSTRUCTION FOR DOUBLE LINE. 


rather lends to this objection, and is most undesirable ; 
they should be of neat design, and the bracket arms 


greatest abomination in overhead work is the guard ” 
ag short as possible, and more use made of a long 


wire, required to guard against falling telephone and other 
wires dropping on the trolley wires, The danger from this 
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can best be obviated by placing above the trolley wire a 


guard wire metallically connected to the posts, and vid the 
posts to the rail; then, provided the trolley wire circuit is 
fitted with the usual maximum current cut-outs, in the 
event of a telephone wire falling, it must, in order to make 
contact with the overhead wire, form a short-circuit, and 
thus bring about the immediate disconnection of that 
section of the overhead line from the mains. (3) The 
danger of the highly-charged overhead trolley wires 
breaking and coming into contact with persons passing near 
them. But the trolley wires are very strong, and breakages 
are almost unknown. These dangers can, however, be com- 
pletely guarded againat by the exercise of due precaution, 
and the use of proper appliances. The author has only 
heard of one case of wires breaking in the places visited 
by him. (4) The danger of the electrolysis of gas 
and water mains owing to the return current being 
taken by the rails. By special arrangements, provision can 
be made to carry back practically all the current by the 
return rail and negative feeders, so that thie danger is 
negligible. With good construction of rail return and 
proper design in laying down negative feeders (where 
necessary) no trouble, however, need be anticipated. Owing 
to a great deal of cheap and careless work in America, the 
evil in some cities there is very great. 


(To be continued. ) 


HALIFAX ELECTRICITY WORKS. 


We give herewith the revenue account, general balance 
sheet, and statement of electricity generated, sold, etc., 
of the above electricity works, which are made up to 
March 31, 1899: 


REVENUE ACCOUNT. 


Expenditure. 
Dr. Generation of Electricity. £ s d. 
Coal and cok . £1,386 2 8 
Oil, waste, water, and engine-room 
PCJ)VVVVVVVVVVT EAO aeesees 506 15 9 
Wages at statiolcoo nnn q 856 18 3 
Assistant engineer (one-third salary) 46 17 7 
Repairs and Maintenance. 
Buildings 23 4 2 
Engines, boilers, and other machinery 155 16 3 
Transformers, et . 219 6 
Carting asbes q 56 10 7 
%%lùůAuᷣ x eles 6 9 2 
—- 3,060 3 11 
Distribution of Electricity. 
Wages— Meter inspectors ............... 10 15 0 
Assistant engineer (one-third salary)... 46 17 7 
Repairs— mains, meters, etc. e 46 4 10 
— — 103 17 5 
Rents, Rates, and Taxee. 
Rates ...... % E E ETA 353 4 7 
Water for office . 8 115 4 
Rent of sub- station, retail market 5 0 0 
359 19 11 
Management Expenses. 
T. P. Wilmshurst, engineer, to 
Oot. 31, Iss. 175 0 0 
H. F. Street. engineer, from Sept. 30, 
1898, at f30))))))) . 125 0 0 
Assistant engineer (one-third salary) 46 17 6 
I EE EE ATEA 19 15 0 
Proportion joint expenditure (town 
727 - 235 4 3 
Stationery and printing.. 20 4 5 
Rent of telephonen 8 10 0 
Carriage of good 27 8 6 
Incidentals . æ ev 51 3 5 
708 3 1 
Special Charges. 
Bank interest eee . 113 2 
Fire insui anc e eee 10 3 7 
Boiler insuran eee q . 7 13 0 
Expenses of deputations, etc......... .. 40 15 0 
Accident insurance fund, being | per 
cent. on wages paid .............. TAT 32 0 0 
Contribution to lawsuit re Rucker’s 
patot morero hunsar AE ai 7 
— 159 10 3 
4,391 14 7 
Balance carried to net revenue account... 4,565 13 11 
£8,957 8 6 
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Cr. Income. £ s. d. 
Sale of current, as per meter: public lighting. 


£987. 146. 8d.; less 15 per cent. discount, 

J00%%%%///ꝙOè ence E E canes ae 839 11 7 
Ordinary consumers, £5,571. 168. 4d.; town hall and 

public library, £265. 12a. lld.; motive power, 

£33. 168. 6d.; leas estimated discount, averaging 

6 per cent, £351. 16s. 11dv——U—U . 5,519 8 10 
Are 1897 ,, ³ðA ⁵ðͤ EEEE 19 0 6 

6.378 0 11 
Tramways, 279,867 ab 2d. per univ.... . . 2,332 4 6 
8,710 5 5 
Meeren 221 14 7 

ents VVV e 24 8 6 
Acknowledgment for telegraph poles, etc. ............ 015 0 
Sunlleseeeseses O Eaa 0 5 0 

£8,957 8 6 
BALANCE-SHEET. 

Dr. Liabilities. £ a. d. 
TOBIAS oci ocina Saletan aE EE E E 60 832 5 4 
Treasurer, due to himmmnmmnmwmnmnmnmmꝛꝛ 9 033 17 3 
Saut; Kean sexengsanbcevesees 3 18 7 

Total liabe sv cuiscewdsess 69 870 1 2 
Surplus— sinking fun- HH t t 4099 11 7 
Accident insurance funn iim —ᷣ— ene 8 32 0 0 
Revenue see bun seaneucesslees ees 1.862 7 6 

£75,864 0 3 

Cr. Assets £ maA, 
Läd onre Aa a . 8.965 18 10 
Building fſſ ,. reece resersersee ceset 12.723 17 4 
Meise 8 19.758 0 10 
Kecumulastoorrrr danwesenseasees 2.763 0 7 
Mains and ser vici . . 22.036 18 3 
Transformers, eee 3.12111 4 
//! ⁰ /e AAA 2306 7 4 
Electrical instruments, etc. . 346 18 5 
Purchase of patent rights 63 10 10 
Provisional order! 300 5 6 
Professional serviceeeꝶ iii 83 3 2 

72,469 12 5 

Stock of meters, cables, maine, ette . q . 1.539 14 1 
Sundry debtors for current supplied 1,796 10 6 
Other debtorrckr sss senises indeni erisa 58 3 3 
Total... vacsesienessagaeweees 175,864 0 3 

ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units = 7002 9ud 
. Public lamp . 59,264 7 

Quantity sold Private consumers by meter.. 569, 495 628 759 
Quantity used on works seeserses 19 540 
Total quantity accounted for . 648 299 
Quantity not accounted foryͤpx＋yü[y . 54 605 
Number of public lamp q. ee 2 


WANTED, CHEAP IMPERIAL TELEGRAPHS. 


The following article by Mr. J. Henniker Heaton, M.P., 
appeared in Thursday’s issue of the Times: 


If Aristotle, or Bacon, could revisit the earth, the great 
thinker would fall into raptures over a delightful vista opened 
up by the electrical discoveries of our age. Doubtless,” one 
hears him say, you have abolished all the inconveniences and 
sorrows incident to separation, distance, ignorance of the outer 
world, uncertainties of market, price and demand, the disper- 
sion of families, anxiety for the fate and welfare of luved ones. 
You have, for instance, 12 cables uniting the two branches of 
the Anglo-Saxon race in North America and Northern Europe. 
Are not these wires vibrating day and night, like the chords of 
some celestial harp, with the joys and sorrows, the trafficking 
laughter and gossip of a hundred millions of men and women, 
rich and poor, high and low? Have not your Governments 
hastened to secure such a gift from Heaven for the people? 


THE CABLE KINGs. 


Alas! the world is not governed by amiable philosophers. 
As a matter of fact, not one message in a hundred exchanged 
by cable is of the social“ class. The wires are, by means of 
high rates, reserved exclusively for the more urgent and 
remunerative kinds of business. They are not for the millions, 
but for the millionaires. They belong toa ring of shareholders, 
whose chief is the chairman of the Eastern Telegraph Company. 
Too wary to put all their eggs in one basket, these astute 
gentlemen divide themselves into bands, the Eastern,” the 
Eastern Extension, the Eastern and South African, the 
„West African, and so forth, to the number of 27. They have, 
or the more important have, a common pool.“ The fate of a 
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message dispatched by cabie suggests the experience of a caravan 
crossing the Soudan a year ago. First, the travellers were stopped 
and fleeced by an Emir with a red flag; next day, by another 
with a green flag ; then by a vagabond with a flag of neutral tint ; 
finally arriving with little more than they stood up in. The 
map of the Empire lies before me, scored in all the colours 
of the rainbow, with the cables of these predatory companies. 
The poet may actually see in it the rainbow, full of hope and 
promise. But at present such a map has no meaning for the 
masses—the hard-working, frugal masses of our countrymen 
and countrywomen, who stock our far-off colonies with their 
children to the number of some 250,000 per annum. The cable 
rate of one word ranges from one day’s to six days’ wages for a 
farm labourer. If our labourer wished to learn whether his son 
had perished in some terrible mining accident, he and his family 
could only purchase the information by fasting for a fortnight 
or three weeks. 


THe Present Hiren RATES. 


In a list of the Eastern Company’s rates I find that to seven 
places the charge exceeds 3s. per word ; to 21, 5s. per word ; 
to 10, 6s. per word ; to three, 7s. per word ; to six, 8s. per 
word ; to four, 9s. per word ; to three, 10s. per word ; to one, 
lls. per word ; to one, 12s. per word; and to one, 13s. per 
word. Before I entered on a crusade against these extortions 
there were even charges of front 16s. to 27s. a word. 


Wronas OF PRESENT SYSTEM. 

My contention is that this state of things constitutes a 
nuisance to commerce, an injustice to the poor, and a peril for 
the Empire. For some years—I confess it—I wasted time in 
appealing to the conscience of the companies. Individually 
some in their ranks are (to my knowledge) kind-hearted, chari- 
table men. Collectively, they are as impervious to sentiment— 
philanthropic, patriotic, or moral considerations—as a leech, a 
vampire-bat, a Bengal tiger, or a zygena. Now we appeal— 
my hon. friends, Sir Edward Sassoon, Sir Charles Dilko. and 
myself—to the people, both here and in Greater Britain ; to 
lonely emigrants, to their sorrowing friends at home, to our 

lundered traders, our baffled administrators, to every man who 
oves his country and hates oppression. . 


THe REMEDY. 

The companies will not give us cheap Imperial telegraphy. 
So be it. Let us dispense with them. But how? By utilising 
and linking up the existing land lines. It will be found that 
(setting aside for the moment America) it is possible to telegraph 
by land to all our great dependencies, and, by a few stepping- 
stones, to Australia ; and that if our Government would lay a 
cable from Singapore to Australia and connect the Indian with 
the Russian, Persian, or Turkish wires, the system would be 
without a break. How easily and cheaply the required work 
could be accomplished is apparent from a glance at the map. 
But first let us observe the striking anomalies which illustrate 
the existing position, and show how little the consideration of 
distance is involved in settling the tariff. 

Rates from London : to Vancouver, 6,000 miles, 1s. 6d. per 
word ; to Accra (Gold Coast), 6,400 miles, 6s. 3d. per word ; to 
Aden, 4,750 miles, 3s. 9d. per word ; to Fao (Persian Gulf), 
3, 500 miles, 64d. per word; to Alexandria (Egypt), 5,050 
miles, 1s. 7d. per word; to Perth (W. Australia), 11, 120 miles, 
4s. 7d. per word; to Bombay, 6, 590 miles, 4s. per word; to 
Borneo (British), 9,500 miles, 5s. per word ; to Lagos, 5,250 
miles, 7s. Id. per word; to Tunis, 1, 550 miles, 34d. per word; 
to Bermuda, 2,970 miles, 2s. 6d. per word ; to Lisbon, 1,610 
miles, 54d. per word ; and to Constantinople, 2,030 miles, 64d. 
per word. 

Now for our remedy. The electric wires ramify over Europe, 
so that all towns, and even villages, except the very smallest, 
are in communication with one another. The internal rates in 
each country are moderate enough, ranging from id. a word to 
about 1d., the general rate being 4d. The working expenses 
of telegraphic transmission are so low that one can telegraph 
in Queensland (Australia) 5,000 miles for 1d. per word. We 
want to do the same in Europe. The problem is similar to that 
which was solved in postal matters by the founders of the Postal 
Union. Let us have an international arrangement for the trans- 
mission of telegrams between any two points in Europe ata 
ld. per word. The total length of this Continent is nearly 
3,400 miles, and its breadth 2,400. It is obvious, therefore, 
that we are not demanding anything unreasonable. Doubtless, 
international Bumbledom will be very much shocked at the 
effacement of telegraphic frontiers, but the great and powerful 
European commercial classes, from bankers down to shop- 
keepers and artisans, know no nationality where common 
interests are involved, and they may be trusted, if once 
awakened to the urgency of this question, to make short work 
of bureaucratic opposition. 

The first step, then, is to call a conference for the establish- 
ment of a European penny-a-word telegraph rate. Next we 
must secure a connection with the Indian and Malayan and 
Chinese system. This connection may be effected by means of 
a line joining Fao, a Turkish town on the Persian Gulf, with 
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Karachi, in India. Or the Indian lines may be carried aoross 
Afghanistan to Merv or Teheran. The objection that the 
Ameer may be unwilling is disposed of by the fact that he has 
sanctioned the erection of lines to Cabul and Herat. We shall 
then be able to send a land message from Calais to Alexandria, 
Calcutta, or Peking. We think that a rate of 3d. a word (as 
now charged to Tunis) to Egypt and 6d. a word to all African 
and Asian stations would amply suffice, in view of the immense 
development of traffic which would ensue. 

The third step would be to construct a land line down the 
Malay Peninsula to Singapore ; to connect Singapore with the 
Samatran and Javan (Dutch) systems by a few miles of cable, 
and then to lay a cable from the eastern part of Java to Port 
Darwin, in Australia. The initial rate to Australasia need not 
exceed 1s. per word. 

Lastly, it would be necessary for her Majesty’s Government 
to acquire one or more of the cables stretching between the 
United Kingdom and Canada. A rate of 3d. a word would 
yield a large profit, which would certainly be trebled (as I will 
presently explain) if the rate were reduced to a penny (or 
two cents) per word. 


THE ProsecTtepD PACIFIC CABLE. 


Let me ade that I look forward with pleasure to the approach- 
ing realisation of the scheme for a Pacific cable to Australia, 
which I have for so many years advocated. But that cable will 
do nothing for our trade with Africa, India, the East, and China. 
It is clear that the fertile, populous, and wealthy communities of 
the East will continue to attract British capital and enterprise. 
Moreover, the natural trade route to Australasia is, and always 
will be, by way of India and China. And we must never 
forget that it is in the East that the pressure of commercial 
competition is most severely felt by our mercantile classes. 
Russian and Japanese traders have an advantage in their 
relative proximity to these fiercely-disputed markets, just as 
the Americans have in the Canadian market. It is in our 
power, without the smallest sacrifice of revenue, to give our 
merchants the priceless aid of cheap telegraphic communication, 
and so to redress in some measure the disadvantages of distance. 
If the reader would know what such a change would mean to 


British trade, let him ask somebody engaged in Indian, Chinese, 


or Australian transactions what would be the effect of reduc- 
tions enabling him to put everything on the wire which is now 
sent by post. 

Enormous Savina IN Tıme AND Mowry. 

It is needless to insist on the inexpensiveness of the electric 
agency, as compared, for instance, with the laborious trans- 
mission of written messages by post. If a man in England 
wishes to communicate with a friend or customer in Tasmania, 
it matters not whether the message is delivered in his own 
writing or in that of the Tasmanian receiving clerk. But it 
does matter that in the one case his words are read in a couple 
of hours, and in the other not for six weeks. Is not this 
wonder-working, all-pervading fluid—electricity—the key to 
some of the most perplexing problems before our statesmen ? 
We are broken up into scattered communities, thousands of 
miles apart. We can telegraph all the contents of the mails 
for less than we now spend on mail subsidies. Our young people 
emigrate and lose touch of the old folks at home. e can 
enable them to communicate as quickly and cheaply as if they 
lived in adjoining streets. Our traders are embarrassed by 
their distance from the great opening markets. By means of 
the telegraph they can be on the spot. 


Ur AN D Dorne. 

Our descendants will be amazed to learn how long we 
abstained from making full, free, and popular use of electricity. 
The cable companies levy a crushing tax of two millions and 
more per annum on our foreign trade. Yet even now, if the 
home and colonial Governments would combine to buy up the 
shares, the cable tariff might be profitably cut down by nine- 
tenths. In any case there are the land lines, on which, happily, 
no monopolist can lay his hand (although an attempt is being 
made to seize some of the Turkish telegraphs). I earnestly trust 
that our editors will seriously examine the proposal here set 
forth, and encourage the Foreign Office to assemble a con- 
ference upon it. The other States have everything to gain by 
the increased use of their wires, and a telegraph union would 
soon be as popular on the Continent as the postal union is. 

It is time to do something for the toiling, anxious, over-taxed 
British merchant, who has done so much for us; who will this 
very day find bread for our workers and employment for our 
ships. In any other country his value woula be recognised and 
his effurts seconded with the whole resources of the State. It 
is high time, too, to do something for that typical figure of our 
race, the bronzed and bare-armed emigrant ; and for that other 
pathetic, bowed figure, the emigrant’s old father or mother, left 
at home to mourn. Let us do what is here suggested. 

Since writing these lines I have learnt that the Secretary of 
State for India, the Right Hon. Lord George Hamilton, received 
from the Viceroy of India a dispatch which strongly advocates 
a reduction of 50 per çent, on the Indian tariff—that is from 


4s, to 2s.—a word for telegrams between London and Calcutta. 

I believe that if the Eastern Cable Company and its allies 

refuse to make the reduction the land lines will be resorted to, 

and no message will be sent or received by the lines of the 

cable rings. The route which commends itself to the Viceroy 

= his council is said to be overland by Russia, Siberia, and 
ina. 


THE TELEGRAPHIC CABLE TARIFF. 


On Wednesday last an influential deputation of members of 
Parliament and gentlemen representing the chambers of com- 
merce of the United Kingdom had an interview with the 
Chancellor of the Exchequer at the Treasury, for the purpose 
of drawing thé attention of the Government to the anomalous 
and excessive charges connected with the telegraphic cable 
system of the Empire. Among the members of Parliament 
pee were Sir C. Dilke, Sir S. Montagu, Sir Lewis McIver, 

ir M. M. Bhownaggree, Sir E. Sassoon, Mr. Stuart Wortley, 
Sir C. Cayzer, Mr. Pritchard Morgan, Mr. Henniker Heaton, 
Mr. Schwann, Sir John Leng, Sir W. H. Houldsworth, Mr. 
McArthur, Mr. C. H. Wilson, Mr. Cohen, Mr. Radcliffe Cooke, 
Mr. Maclean, Mr. Provand, Mr. Keswick, Mr. Kimber, Mr. 
H. S. Samuel, Mr. Doxford, Sir E. Gourley, Colonel Pilking- 
ton, Mr. Aird, Mr.-Pym, Mr. Macdona, Mr. Firbank, Mr. 
Curran, and Mr. Scott. 
Sir E. Sassoon, in introducing the deputation, said their 
u was to call attention to what was universally con- 
sidered the exorbitantly high telegraph tariff levied on messages 
to India and the Colonies and to all our different possessions 
and dependencies by the Eastern and Eastern Extension and 
the Indo-European Telegraph Companies. They had with them 
three prominent representatives of the Chambers of Commerce 
of Manchester, Liverpool, and London who could practically 
express the complaints of almost every chamber of commerce 
in the United Kingdom and the Colonies on a matter closely 
affecting the business interests of almost every commercial and 
industrial venture in the country. They had a powerful ally 
also in the Indian Government, who had for many years past 
been sensible of the heavy burdens imposed on Anglo-Indian 
trade by reason of the high charges for the transmission of tele- 
graphic messages. The Indian delegates to the Indian Telegraph 
Conference at Budapest towards the end of 1896 reported 
“ that it was a matter of great et to the Government 
that some reduction was not secured in the rate on tele- 
between India and Europe, but it is hoped that the 
thorough discussion on the subject that has taken place will 
pave the way to reductions being obtained at no distant date.” 
Nearly three years had since that expression of opinion, 
but yet no attempt at a revision of their rates had been made 
by the company. The time had now arrived when some 
strenuous endeavour should be made with the view of securing 
some relief from these extravagantly onerous charges. Ata 
conference at the House of Commons, of which this deputation 
was the outcome, the majority of the members present assented 
to the view that the rates were very high and Pg bali revision. 
At the same time, one or two objections had been taken by 
individual members to the agitation, chiefly on the ground that 
it was unjust to the companies to attempt to force their hands 
and compel them to reduos their rates, and, secondly, that it 
would be detrimental to the strategic advantages enjoyed by this 
country if any weakening of their position owing to the adoption 
of an alternative or land route was brought about. On behalf of 
his colleagues he disclaimed any intention of interfering with the 
vested rights of these private companies as such, but they took 
their stand upon the fact that the companies were accorded a 
large subvention by her Majesty’s Government and substantial 
subsidies by the Australian Government, which necessarily 
differentiated the companies from purely private concerns. 
The deputation were therefore of opinion that when the direct 
welfare of large and growing communities was at variance with 
those rights public interest must prevail, but they did not agree 
with the apprehensions felt by the companies as to any ultimate 
loss accruing from a substantial reduction of their charges. 
Official figures showed that while the number of Indian messages, 
upon which no reduction had been made, remained practically 
stationary, the trans-Indian messages had increased 57 per cent. 
With regard to the net annual value, while the Indian figures 
showed an increase of only £18,000, the increase on the net 
annual value of the Australian messages was no less than 
£30,000. On the financial position of these companies he 
might mention that the capital of the Eastern Telegraph Com- 
pany was no less than £7,517,000. In spite of the magnitude of 
that capital, they had been distributing for each year of the nine 
years preceding 1896-97 a dividend of 64 per cent., and for 
1897-98 it was 7 per cent., while they had in reserve a sum of 
no less than a million and a-quarter. The company had a special 
fund by means of which they could duplicate the whole of 
their existing lines if they chose to do so. Last year the 
ordinary stock was quoted at a premium of 88 percent. With 
regard to the strategic argument, the experience of the recent 
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war between Spain and America conclusively proved the extreme 
vulnerability of cable communication, and the late Sir James 
Anderson, one of the pioneers of cable telegraphy, bore out that 
view in his publications. Thus the strategic argument fell to 
the ground. Moreover, was it not expedient to have several 
strings to one’s bow in the shape of alternative telegraphic 
routes ? The hon. member having pointed out by means of a 
map the anomalous and disproportionate character and pro- 
hibitive nature of the charges of which the deputation com- 
plained, said an Imperial land line, with India as the key to it, 
lay almost ready to their hands. When once they got their 
telegrams to Peshawur or Karachi, they tapped all India up to 
Sadiya, whence Chinese lines ran to Shan-tung and Shanghai 
and down to Mergui, from which point a land line could be 
constructed cheaply to Singapore, where the Australian Govern- 
ment would be glad to meet it with a line from Australia. If 
they could bridge over the zones of high rates from Julfa 
to Teheran and Quetta and Fao to Karachi, and con- 
tinue the European rates to those places, they could send 
messages to India, China, and Australia at a rate of pence 
instead of shillings. The Indian Government had completed 
the survey of a direct route from Quetta to Teheran, which, if 
gone on with and given effect to, would have rendered them 
independent of the telegraph companies. An alternative route 
to this might even be suggested from Julfa across the Caspian 
to Merv and thence to Quetta and Peshawur. The Indian 
Government and the Post Office were, he believed, substantially 
in agreement with them in their complaints, and, if he was not 
mistaken, he thought Lord Curzon had gone to the length of 
recommending the adoption of an alternative route known as 
the Russo-China route. Their main justification in coming 
before the Chancellor of the Exchequer was the countenance 
that was given by all Governinents to the principle of stimu- 
lating the methods of communication between the different 
countries. The deputation prayed that her Majesty's Govern- 
ment might see fit to grant them a Commission with the object 
of investigating the whole of the circumstances connected with 
the operation of the telegraph companies’ system, with wide 
powers and with instructions to report fully as to the 
modifications or adjustments they might consider necessary 
in order to place our trade, commerce, and industry upon a 
satisfactory footing. If the right hon. gentleman considered 
that the business of the session would not permit of a Commis - 
sion being granted, they humbly prayed for a Select Committee 
to enquire into this question and into the question of alterna- 
tive routes, so that they might have some kind of hope to go 
upon that matters would be arranged more satisfactorily. Our 
Empire was spreading, and public opinion was keenly alive to 
the necessity of 5 the operations of our trade and 
manufactures if we were to keep up our position in face of the 
great rivalry of foreign nations. 

Sir CHARLES DILKE said that Sir Edward Sassoon in his 
admirable statement had put forward the commercial side of 
the question, but there was also the political side, which was of 
equal importance. The Colonial newspapers desired an increased 
amount of British or Imperial news, bait they found the prices 
prohibitory. Better relations with the Colonies and India 
would be promoted either by an Imperial telegraphic system 
or by a cheapened system arrived at by whatever means. 
He agreed with Sir Edward Sassoon that nothing much 
could be made of strategical considerations, for the expe- 
rience of the recent war had proved what was already 
known to those military and naval authorities who had 
previously investigated the question—that in time of war 
telegraphic communication, generally speaking, would pretty 
easily be destroyed. Sir Edward Sassoon had quoted a phrase 
which had been used by those who had a personal interest in 
some of the existing telegraph routes, to the effect that we had 
cable communication with India which was strategically valuable. 
But it was not true; we had no cable communication with 
India in the ordinary sense of the word. We had no telegraph 
communication with India at all except such as went overland 
in Portugal, Russia, Turkey, or Persia, and most of our com- 
munication with India touched more than one of these four 
countries. Our communications with India, therefore, were 
liable to interruption in time of war. In the commercial aspect 
of the question a complete case of grievance had been made out 
calling for remedy, and the only question was what the remedy 
should be. There was an overwhelming case in favour of 
linking up and of cheapening communication by overcoming 
the difficulties presented by monopoly in short intervening 
pieces. A simple example might be drawn from the 
case of the United Kingdom and France. In the United 
Kingdom, including Ireland, which was only reached by 
cable, the tariff was a halfpenny per word. In France it was 
even less than a halfpenny per word; and France for this 
purpose included Tunis up to the frontier of Tripoli, and 
Algeria up to the frontier of the back country of Morocoo. 
The oases of the French desert came under the French tele- 
graph tariff. But there was a little bit of cable between Dover 
and Calais which had probably been paid for 10 times over ; 
and the result was that, instead of having a rate between Dover 


— —— 


and Calais such as the French and English rates added together, 
they had an enormously high tariff. Here was a simple example 
of the necessity of linking up and of overcoming the difficulties 
interposed by short intervening bits under the control of 
monopolies. Whether the method of enquiry by a commission, 
a committee, or the Government should be adopted with a view 
to legislation, or whether there should be called an inter- 
national telegraph conference on these questions—for the 
matter was truly commercial and international in its main 
points—was for the Government to decide, but he submitted 
that a case had been made out proving that steps on the part 
of the Government were necessary, and he was sure that they 
would have the agreement with them of the Chancellor of the 
ss i in that respect. 

Mr. Provanp, M.P., said that all business done nowadays 
with the East was by telegram, for which they had to pay 5s. 6d. 
per word. Their letters to China and Japan were no more than 
records of the business actually done by wire during the week. 
Their commission on the business done was in many cases not 
so high as the a eres charges. His own firm sent messages 
from London to Vladivostok vid St. Petersburg, the Russian 
Government charging their merchants only 1d. per word for 
that long distance. The result was that they sent very long 
messages at this cheap rate. He did not want the Government 
to undertake this telegraphing at a loss, for merchants were 
willing to pay more than the cost, but they were opposed to the 
excessive rates now charged by the telegraph companies. 

Sir Micuaret Hicks-Beacu, in reply, said: I understand, I 
think, in the first place, that the main object you have in view 
is really to ventilate the question rather than to elicit any par- 
ticular reply from me. Of course, the matter in all ite bearings 
poa far beyond my special department, and I have not the 

nowledge nor the right at all to express the views generally 
of the Government in the matter. But I may say this, that, 
while I quite agree with your general proposition that the rates 
between England and India at the present moment are unduly 
high, I am very far from adopting the ideas of those—and there 
are such people—who desire to do what Mr. Provand depre- 
cated—namely, to enable merchants to send telegrams to 
the end of the earth at the cost of the British taxpayer. 
That is not a proposition that I am at all prepared to 
accept. I am entirely opposed to the ideas of those persons 
who desire to substitute a general system of Government 
telegraphs all over the world for the system which now 
prevails. I think I have shown, on the other hand, 
there are political or even sentimental reasons in favour of 


the Government’s assisting the development of telegraphic | 


communication with our colonies, and they certainly were strong 
in the case of the Pacific cable. I have not been indisposed to 
incur considerable liability in a case of that kind. J hope that 
the Pacific cable, when established, will not be worked ata 
loas—that is certainly not the intention of any of the parties 
to the scheme—yet I do anticipate that there will be a reduc- 
tion in the rates between England and Australia, which is part 
of the case which has been brought before me to-day. With 
regard to the Indian case, of course gon are aware that three 
years ago an attempt was made by the Post Office to 
obtain a reduction of the rates between England and India, in 
concert with the Indian Government, from the Indo-European 
Company and from the Eastern Company. That was, I think, 
really defeated by the opposition of the Eastern Company. 
Now, the last deputation I had in this room was a deputa- 
tion of the Eastern Company, making a terrible grievance 
of our action with regard to the Pacific cable, and as we 
are quite unable, at least so I am informed, to compel 
these cempanies at the present moment to vary their 
charges, I think you will see that just now would not be 
the moment at which the Eastern Company would be likely 
to alter the answer given to the Post Office in 1896. On 
the other hand, I think you will all feel that we shall be 
in a very great difficulty if we attempt to bargain either 
with the Eastern Company or with the Indo-European Company 
on the basis of a subsidy from Parliament for a reduction of 
rates. Sir Edward Sassoon very properly called attention to 
the large profits which are now made by both those companies ; 
and to ask the taxpayers of this country to assume a consider- 
able annual burden in order possibly to increase or even main- 
tain those profits would, I think, be a proposition that Parlia- 
ment would not be likely to adopt. I have only to add that I 
will very carefully consider all that you have placed before me. 
I am dis so far as my personal opinion is concerned, 
entirely to admit that, at any rate with regard to India, there 
is a very considerable grievance in the cost of telegraphic 
communication; and whether the matter. had better be 
approached in the first instance by Royal Commission or by 
a committee of the House of Commons, or whether it is 
possible by the action of the 5 principally con- 
cerned—the Post Office and the Indian Government —or by 
some such process as Sir Edward Sassoon has suggested, of 
filling up gaps between different systems, a good deal might be 
done to improve the position. Those are all points which I will 
bring to the attention of my colleagues. 


five years averaged 6 
remembered that for the first three years the shareholders had 


no return for their money. Asked by the Chairman to account 
for the great excess of the capital of his company over that of 
other companies, the witness said that much of it was due to 


be improved by increasing the facilities for getting up steam 


55 


— — 


THE ELECTRICAL ENGINEER, JULY 14, 1899. 5 


Mr. Hennixer Heaton, M.P., in thanking the right hon. 


gentleman, said the deputation realised how clearly Sir M. 
Hicks-Beach understood the situation.—The Times. 


CITY ELECTRIC LIGHTING. 


The Select Committee of the House of Commons, consisting 


of Colonel Gunther (who presided), Mr. J. W. Crombie, Mr. J. 
Stirling Maxwell, and Mr. Owen Edwards, with Mr. Bonham 
Carter as referee, resumed on Thursday, the 6th inst., the con- 
sideration of the Bill to confirm the order recently granted to 
the Charing Cross and Strand Electric Supply Corporation by 
the Board of Trade. 
Q.C., and the Hon. Sydney Holland appeared on behalf of the 
promoters. The chief petitioners against the Bill were the 
City of London Electric Lighting Company, who were repre- 
sented by Mr. Pope, 
Mr. J. Roskill. 
R. D. M. Littler, Q.C., C.B., Lord Robert Cecil, Q.C., and 
Mr. A. J. Walter. 


Mr. Pember, Q.C., Mr. Shiress Will, 


Q.C, Mr. Balfour Browne, Q.C., and 
The Corporation were represented by Mr. 


Mr. Georce HERRING, another witness for the City Com- 


pany, said he had always taken a great interest in the company, 
which was formed with a capital of £400,000. The public, 
however, 
therefore, made up the amount to £200,000, the minimum 
sum on which the directors would go to allotment. 
quently that amount was raised to £500,000 by himself and 
his friends. 
of the clause guaranteeing the privil 


for 21 years. 
invested money in the concern. If the Corporation were allowed 


subscribed only £20,000. He and his friends, 


Subse- 
The money was found entirely on the strength 

ge of exclusive lighting 
But for that not one of his friends would have 


to repudiate the bargain it would be a serious thing all round, 


because no person would invest money on the faith of a con- 
tract with the Corporation. 


Cross-examined by Mr. Pember, 


the witness admitted that the dividends paid during the last 
per cent., but against that it must be 


the density of the fogs that prevailed in the City, and which 
necessitated a machinery plant of double the size required else- 
where in order to enable them to cope with a sudden demand 
for light in a larger number of offices than existed in any other 


district. 


Lord KELvIN said he was well aware of the peculiar condi- 
tions of electric lighting in the City. The peak of the 


diagram of supply rose with exceptional rapidity, necessitating 
60 per cent. of the lamps being in use at one time. 


That was 
an unusually heavy demand for a residential district, where the 
supply at the time of the maximum demand did not exceed 
usually from 30 to 35 per cent. of the total lamps. Under the 
circumstances he believed that the supply could only be remune- 
rative for the winter half of the year. Inthe remainder he 
thought that the return would not be sufficient to pay working 
expenses. At the same time it was necessary to maintain in 
readiness an exceptionally large plant, because the light required 
was about double the amount needed elsewhere. That, of 
course, affected the cost. The plant at the company’s works 
was, in his opinion, well adapted to meet the needs of the case. 
He thought it would be disastrous to introduce competition into 
the City, because competition would only increase the diffi- 
culties of the situation, and necessitate the duplication of 
pent and fittings. The public must eventually suffer 
rom the innovation. The great extra expenditure was 
entirely unnecessary in the public interest, and would be a 
great hardship on the City Company. In reply to Mr. 
Shiress Will, he said he thought there should be but one com- 
pany or one authority in a district. He had long advocated 
that, but at the same time he could not say where a consumer 
had suffered by competition being established between com- 
panies. The City Company, in his estimation, could supply 
a continuous current far more economically than any ather 
company could. Ea 

Mr. James PARKER Buck, the superintendent of mains for 
the street works of the City Company, explained how his com- 
pany had laid mains in every street and alley in the City. In 
many of the thoroughfares it would now be impossible to lay 
any more mains, either under the footways, or in the roadway, 
for any distance in a straight line. 

Prof. SıLvanus THomMpson, the president of the Institute of 
Electrical Engineers, bore out what Lord Kelvin and other 
witnesses had said in regard to the peculiar conditions prevail- 
ing in the City. He also testified to the excellence of the plant 
of the City Company. As to the breakdowns, he said he fisa 
of no stations wherə similar troubles had not arisen. The 
supply of the City Company might be improved, but, under 
the difficult circumstances now prevailing, he considered that it 
was efficient. Replying to Mr. Shiress Will, he said it might 


4 


86 


with advantage, whether the company supplied the continuous 
current or not. He believed that a fresh company could over- 
come all other difficulties provided they could properly lay the 
mains in the crowded streets. In answer to the Chairman, the 
Witness asserted that it was a misconception to say that the 
alternating current was not serviceable for motive power. He 
differed from the City Company’s engineer in that respect. In 
his opinion there should be no competition in one area. He saw 
serious oe to the public in competition. 

Mr. JAuks H. RosENTHAL (electrical engineer) said the 
service of the City Company was quite as good as that offered 
by any other company or municipality, and he knew of no 

_other service carried out under more arduous conditions. 

This concluded the evidence for the City Company. 

Mr. Pore then proceeded to address the committee on behalf 

of the City Company. He said that just because the general 
principle of the Bill had been approved by the Board of Trade, 
that did not lift it out of the category of ordinary Bills that 
came before committee. The City Company had taken over 
agreemente between the Corporation and a previous company, 
conferring upon that company the right of exclusively supply- 
ing electricity within the City, so far as the Corporation could 
grant that monopoly. He would not argue the legal question 
involved in the words apparently qualifying the offer, but 
would content himself by saying that, in his opinion, they did 
not limit the right. At all events, in making the concession, 
the Corporation bound themselves not to assist, but practically 
to oppose the entry of any other company into the City for the 
purpose of disturbing the monopoly. Upon that understanding 
his company had raised and expended a large amount of capital. 
If the City had stood firm, and done what it had bound itself 
to do, an order would not have been granted by the Board of 
Trade, because the practice of the Board was not to grant such 
an order without the consent of the local authority. It was by an 
inadvertence that the contract with the City had been said not 
to be valid in law. He refered to the fact that Sir Joseph 
Savory when the contract was made was a member of both the 
Corporation and the company. That inadvertence was no fault 
of the company, and ought not to be taken advantage of by 
the Corporation unless the Corporation as a body would do 
what the members would not do as individuals. He had been in 
the habit of considering that the Corporation possessed a 
character for high tradition and noble adherence to contract. 
He had looked upon it as a great Corporation, and he could not 
think he was the true friend of the Corporation who sought to 
tear aside the robes of dignity it ordinarily wore, and to dis- 
close beneath those rebes only the unscrupulous policy of a 
very indifferent vestry. A corporation could only set aside its 
contracts in order that sume great public advantage or some 
great public good might be done. Was there any such motive 
in the present case? He urged that there was not, and that 
the desire for a reduction in price was not a sufficient justifica- 
tion for such tactics. Further, it would not be an advantage 
to the public to have such a wasteful expenditure of money to 
procure that which the company had the will and the facility 
to supply. 

The committee then adjourned. 

On Friday Mr. LitrLer addressed the committee. Having 
stated that no witnesses would be called for the Corporation, he 
raised an objection to the attitude assumed by Mr. Pope in 
attacking the Corporation. The position of the Corporation 
was and always had been to try and judge every question fairly 
and impartially, and to do nothing that was not for the benefit 
of the public. When the electric light was first introduced into 
the City not so much was known about it as at present, and the 
Corporation, in order to protect themselves, in the first adver- 
tisements that were issued were careful to state that they only 
offered to grant exclusive privilege ‘‘so far as they lawfully 
might.” Following upon that in 1889 Major Marindin, of the 
Board of Trade, distinctly laid it down that competition was 
desirable. The only question was whether competition was 
reasonable or not. The company had an enormously inflated 
capital, and gave dissatisfaction with regard to its light. There- 
fore the Corporation held that, having put in the words ‘‘so 
far as they lawfully might,” they were not precluded from taking 
such steps as they thought fit, due cause having been shown 
that the company had not fulfilled its part of the contract. 
At the same time, the Corporation felt very great diffidence in 
taking action while the question of the validity of the contracta 
was awaiting the decision of a court of law. They would not be 
absolutely free until that question had been decided, and had 
no desire, as they would be litigants in the Court, to forestall 
the action of the Court, and put the company in any worse 
position. Further, he did not think that the committee would 
desire to forestall the decision of the Court. The Corporation 
did not say that the company had for ever forfeited confidence 
and should be abolished, but they could not close their eyes to 
the fact that it had not satisfied them either by its administra- 
tion or by its services. At the same time the Corporation were 
under no obligation to oppose the order, because they had 
pot granted absolutely exclusive rights, as he had already 
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quickly in case of fog. Storage batteries could also be used | pointed out. The Corporation objected to another company 


coming into the City to further complicate matters, because, 
for one thing, the Corporation had control of the streets, and 
could do what was needed in the direction of laying mains with 
infinitely less inconvenience to the public than any company 
could. He was not prepared to say that the Corporation would 
become the competitors of the company, but he was prepared 
to say that the Corporation, having now heard both sides of the 
question both before that committee and before Sir Courtenay 
Boyle, wanted to do whatever was hest for the public. Having 
now had an opportunity of considering the whole question, the 
Corporation did object to the entry of a competing company— 
certainly at the present time. They were satisfied that it would 
not be in the public interest that another company should be 
permitted to come in and tear up the streets. e hoped that 
the proceedings would be a warning to the City Company, and 
lead them to do something to get into better odour with the 
public than they were at present. 

Mr. Pemser then replied for the Charing Cross Company. 
He said if his company came into the City they would store the 
supply to meet an exceptional demand, and thus place the City 
in the same category as other areas, as it might be now if the 
City Company had not adopted the alternating system. As to 
the alleged disadvantge under which the company laboured with 
regard to their reserve and depreciation funds, he repeated 
arguments to prove that no such restrictions existed, either in 
the order or in the articles of association, the only restriction 
being that money was not to be reserved for equalising divi- 
dends. Those funds would, when the company came to be 
purchased, be divided amongst the shareholders, so that. 
as a matter of fact, they were really only a deferred 
profit. As to the legal aspect of the matter, he sug- 
gested that Mr. Pope placed too low a value on the pro- 
visional order in saying that it did not lift the Bill out of 
the ordinary category. In his opinion the provisional order of 
the Board of Trade amounted to a distinct declaration that the 
order ought to be confirmed by Parliament. It was a very 
proper action on the part of the City not to stand in the way 
of the consumer getting the benefit of competition, and it was 
because of this that Sir Courtenay Boyle dispensed with the 
consent of the City. If the Corporation could not give its con- 
sent, then that consent must be dispensed with. The action of 
the Corporation, whether legal or illegal, must not be allowed 
thwart a legitimate enterprise like theirs ; to prevent consumers 
from obtaining better terms from a competing company than 
from a monopoly ; to hamper the action of the Board of Trade; 
or to fetter Parliament in any direction. On these grounds he 
asked for the confirmation of the order. 

Sir CourtENay Boytz, who had been asked by the chairman 
to attend, stated that the question whether or not there should 
be competition in the supply of electricity in the Metropolis 
was discussed at an enquiry held before Sir Francis Marindin 
in 1889, when the balance of opinion justified Sir Francis in 
recommending that there should be competition. The Board 
of Trade was strongly influenced in adopting that recom- 
mendation by the fact that there were practically two methods 
of supplying electricity, the continuous and the alternating 
systems. It was held to be desirable to give consumers 
the opportunity of choosing which they would take. The Board 
was also influenced by the strong expression of parliamentary 
opinion in the Act of 1888 that the granting of one provisional 
order should not hinder or restrict the granting of another in 
respect of the same area. That recommendation had been acted 
on since. When considering the present provisional order, on 
the point of competition, the evidence before him was very 
strong, and convinced him that in the interests of the consumers 
in the City competition was desirable. The Board of Trade had 
always hesitated before dispensing with the consent of the local 
authority to the granting of a provisional order, but it had done 
so in anumber of instances, and in the present case it thought 
the reasons so strong that it had decided to do so again. 

The CHAIRMAN said the committee were of opinion that the 
order should be confirmed. 


LEGAL INTELLIGENCE. . 


SOUTH STAFFORDSHIRE TRAMWAYS. 


Refore the Court of Referees at the House of Commons this 
week an interesting case arose as to the ability of a public company 
to withdraw the powers it had granted to its agent in the promo- 
tion of a parliamentary Bill. The South Staffordshire Tramways 
Company are promoting a Bill in the present session to empower 
them to lease their tramways to the British Electric Traction 
Company, by which the linea could be worked by electricity. This 
Bill had been approved at a Wharncliffe meeting of the company, 
though three of the shareholders who dissented were now petition- 
ing against the Bill. In their petitioa they were joined by about 
20 other shareholders, and the locus of these was opposed by the 
company, though the locus of the original dissenting shareholders 


was necessarily allowed, But since the petition was presented the 
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position has changed. A week ago the Tramways Company held an 
extraordinary general meeting at which it was decided that 
Messrs. W. and W. M. Bell should be appointed agents to their 
Bill in place of Messrs. Sherwood and Co., and that they should 
take such steps as they thought fit to withdraw the Bill or appear 
before the committee. a. 

Mr. Littler, Q.C. (instructed by Messrs. Bell), now appeared for 
the company, and said they did not propose to object to the locus 
of the petitioners, 

Mr. Chandos Leigh, Q C. (the Speaker’s counsel) said, so far as 
that House was concerned, Messrs. Bell were not the agents of the 
promoters of the Bill. The rules of the House did not allow an 
agent to be changed without the consent of that agent, and 
Messers. Sherwood had not consented. | 

Mr. Littler contended that it was against the law of the country 
for any agent to act without the authority of his principal. No 
rules in the world could ever over-ride that doctrine. 

Mr. Chandos Leigh repeated that, so far as that House was 
concerned, there had been no change in theagents, The examiner, 
Mr. Somerset, had refused to allow any change in the name of the 
agents of the Bill, and Messrs. Bell had no power in the matter. 
After some discussion, 

The Chairman (Mr. Parker Smith) said it seemed a domestic 
question, and not a question of Locus. He asked the learned 
counsel (Mr. Littler) to confine hia remarks to that point. 

Mr. Littler said he must protest against considering the matter. 

Mr. Greene, a member of the Court, said they could not go 
behind the question submitted to them. 

Mr. Littler, in the circumstances, said he would ask for an 
adjournment to enable the Speaker to alter the names of the 
agents in the conduct of the Bill. 

Mr. Balfour Browne, Q.C. (who appeared for the British Electric 
Traction Company). opposed any adjournment. 

Mr. Greene said if the House considered the report was not 
correct they could reconsider the question. 

Mr. Littler asked why they should be required to go to such an 
expense. He had proved that the original agents of the company 
had no longer the power to act in the company’s name. 

Mr. Balfour Browne said this was altogether outside the 
question of locus standi. Certain of the shareholders of the com- 
pany had objected at the Wharncliffe meeting, and they had an 
undoubted right to be heard. But he urged that the other 20 
were certainly out of court. 

The Chairman said the Court thought the question between the 
two parties should be settled outside, and disallowed the locus of 
the petitioners.— The Times. 


MERCANTILE PUBLISHING SYNDICATE, LIMITED, v. 
WESTERN UNION TELEGRAPH COMPANY—SAME v. 
INTERNATIONAL CABLE DIRECTORY COMPANY AND 
ANOTHER. 


In these cases, heard in the Queen’s Bench Division before Mr. 
Justice Ridley, without a jury, the plaintiffs, the proprietors of 
the copyright of a publication called Broomhall’s Comprehensive 
Cipher Code,” obtained an injunction, with costs, to restrain the 
defendants and their agents from publishing or selling copies of 
the Western Union Telegraphic Code” and the ‘‘ International 
Cable Directory,” on the ground that in so doing they were 
infringing the plaintiffs’ copyright. The defendants denied the 
infringement of copyright. 

Mr. Scrutton (who with Mr. Joseph appeared for the plaintiffs) 
pointed out that whole lists of code names appeared in the 
plaintiffs' book, which was published in 1895, had been copied 
exactly in the defendants’ publication, which was compiled two 
yeare later. Oub of 100,000 code words, 40,000 had been taken 
from the plaintiffs’ work. 

Mr. English Harrison, Q.C. (who with Mr. A. J. Walter 
appeared for the defendants), said that the defendants’ code had 
been compiled in America by different gentlemen, and it appeared 
that one of these had probably copied from the plaintiffs’ code, 

During the course of the case terms were arranged between the 
parties. — The Times. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC CONSTRUCTION COMPANY, LIMITED. 


The sixth annual general meeting of shareholders of this Com- 
pany was held at Winchester House yesterday (Thursday), Sir 
Daniel Cooper presiding. 

The Chairman, in movirg the adoption of the report and 
accounts, said that the gross manufacturing profite amounted to 
£48,544. 58. 5d., showing a healthy increase of £2,698. 188. 8d. over 
those of last year, and, including the balance brought forward, they 
had now £21,393. 6s. 2d. of profits to appropriate. Of this sum 
they proposed to apply £16,952 in payment of the dividend of 
7 per cent. on the preferred and of 6 per cent. on the ordinary 
shares, and to add £3,000 to the general reserve fund, making the 
amount at the credit of this account £20,000. This reserve fund 
was intended to meet any exceptional loss, and also to provide for 
any unexpected loss in realising securities. The business of the 
Company and the turn-out of the factories continued to make 
satisfactory. progress. A considerable addition was being 
made to the workshops, and larger tools and appliances 
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were being introduced to cope more 5 with 
the large machines now coming generally into use. d was 
expected that the extensions mentioned would be com- 
pleted and in full working order before the lapse of another 
year, and the Company's factories would then be the largest and 
best equipped, especially for the construction of large machines, 
of any in this country. All the first and second 6 per cent. deben- 
tures had been converted into 4 per cent. debenture stock, and a 
large portion of floating debt into redeemable 44 per cent. second 
debenture stock. The whole expenses of this conversion had been 
written off, and in addition to the important reduction of interest 
experienced, there would be a further saving in the coming year. 

The resolution was seconded by Mr. Barclay and carried. 

On the motion of Mr. J. I. Courtenay, seconded by Major 
Forte, Sir Henry C. Mance and Mr. P. Beachcroft were re-elected 
as directors. | 

Co:onel Plomer proposed, and Mr. Sheppird seconded, the 
re-election of Messrs. James Meston and Co. as auditors. 

The motion was carried, as was also a resolution of thanks to 
the directors, proposed by Dr. Drysdale and seconded by Colonel 
Plomer. 


ELECTRICAL POWER STORAGE COMPANY, LIMITED. 


A meeting of this Company was held at the offices, Great 
Winchester-street, yesterday (Thursday), under the presidency of 
Mr. J. I. Courtenay. 

The Chairman moved the adoption of the report and financial 
statement. He said that after payment of interest on debentures, 
and adding a substantial amount to the contingent fund, a 
net profit of £4,532 18s. 4d. remained ; this, together with 
£356. 10a. 7d. carried forward from last year, made a total 
of £4,889. 8s. lld. available for distribution. The directors, 
therefore, recommended a similar dividend to that which 
has been paid for the last six years—viz., 5 per cent.—which 
would absorb £4,334. 16s., leaving £554. 12s. lld. to be carried 
forward to the next account. In order to satisfactorily meet the 
demand for E.P.S. storage batteries, which has during the past 
year very considerably increased, new buildings had been erected 
on part of the premises added to the works in 1897, at a cost of 
about £1,500, while over £1,600 had been expended in pro- 
viding plant, both for the old and new portion of the works. 
During the year the Company had installed a traction battery for 
the Liverpool Corporation for their trams, extended the batteries 
for the Birmingham Electric Supply. Company, ereoted one for 
the Metropolitan Electric Supply Company, and, in addition to 
these, had erected batteries at Colchester, Morecambe, Belfast, and 
Leith for the various lighting authorities, Among the more impor- 
tant contracts at present in hand was mentioned one with the Metro- 
politan Electric Supply Company for their station at Willesden, 
also batteries for the Gloucester, Bradford, Doncaster, and Bury St. 
Edmunds Corporations, and for the London County Council for their 
works at Croasness, The contract mentioned at the last annual 
meeting for the supply of batteries for the London electrical cabs 
had been completed. The two new types of cells designed for 
providing heavy currents to meet the exigencies of lighting and 
traction work in central stations were being much appreciated. 

Sir Daniel Cooper seconded the resolution, which was carried. 

The Chairman moved the re-election of Sir Daniel Cooper as a 
director. 

This was carried, and the re-election of the auditors and a vote 
of thanks to the Chairman closed the proceedings. 


SOUTH STAFFORDSHIRE TRAMWAYS COMPANY. 
OPPOSITION TO THE PROPOSED BILL. 


An extraordinary general meeting of shareholders of this Com- 
pany was held at the Cannon-street Hotel on Friday last, under 
the presidency of Mr. W. Somers Schuster. 

The Chairman said at the last meeting it was proposed and 
seconded by two shareholders, and unanimously decided, that the 
present meeting should be called to discuss the terms of the Bill 
before Parliament. Before he went further he would point out 
that one of the main inducements they had placed before them 
in respect of the agreement with the British Electric Traction 
Company was a 35 years’ lease to be granted to them for the 
working of the tramways. The directors did not feel justified in 
letting that inducement slip, and they signed and sealed the Bill 
which was placed before Parliament. But when it came to be 
discussed it was found there was no mention made of the 35 years’ 
lease at all. As far as he could gather, the British Electric Traction 
Company proposed practically to oust the South Staffordshire Tram- 
ways Company, for he believed they had already made advances to 
certain corporations on their own account without giving his 
Company notice. There was the Dudley agreement, which made 
it physically impossible to go into the full terms of the Bill, and they 
well knew it was impossible to go into it. The main point for the 
meeting to discuss was what should be done with the Bill which 
was now before Parliament. He proposed, ‘‘That this meeting 
strongly disapproves of the Bill now being promoted by the British 
Electric Traction Company, Limited, in the name of the South 
Staffordshire Tramways Company, and hereby instructs the 
directors of the Tramways Company to take such steps with 
reference thereto as they may from time to time be advised to 
secure that the interests of the Tramways Company may not be 
sacrificed.” 

Mr. Dawson seconded the motion. 

Mr, Emile Garcke, managing direotor of the British Electrig 
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Traction Company, recognised the extreme difficulty thav was 
associated with his appearing there. Hia company had been 
accused of breach of faith, but the truth of this acensation he 
emphatically denied, as he did all other imputations which had 
been cast upon his company. The British Electric Traction Com- 
pany had avery large interest in the South Staffordshire Tramways 
Company, which they wanted to protect and preserve. They had 
worked persistently for years to get the agreement carried out. 
The 35 years’ clause was not one they were bound to put into the 
Bill, and it was thrown out by reason of the opposition they had 
to face, and which opposition was very largely engendered by the 
Tramways Cum); any’s representatives. The policy of his company 
was to carry vut the agreement they had entered into with the 
Tramways Company loyally and honourably. 

Mr. 8. R. Blunderstone asked Mr. Garcke what had become of 
the Dudley agreement ? 

Mr. Garoke eaid that was the only thing they could point to. 
It was not made behind their backs. He mentioned it in the 
Lords Committee and was cross examined upon it. The Dudley 
agreement only affected a small part of the line. It did not inter- 
fere with the Tramways Company. It seemed to his company, 
however, that the Tramways Company were very anxious to pick 
a quarrel. He did not know whether they preferred litigation 
to the development of the tramways, but his company had 
far too much to attend to than to prefer costly and trouble- 
some litigation to the honest and legitimate business they had 
for converting steam tramways into electric traction. He 
suggested the appointment of a small committee to confer on 
the matter, but was not afraid to fight if the Tramways Company 
meant to have litigation, which, however, would be very long, 
bitter, and very costly, and would probably lead to a disaster to 
the latter company far greater than the directors had pointed out. 

Mr. S. R. Blunderstone asked Mr. Garcke why they did not 
schedule the Bill! 

Mr. Garoke enquired if the Tramways Company would under- 
take if this Bill were scheduled that they would not afterwards 
oppose it on that very ground. 

After some further discussion, 

Mr. Munns remarked that if this Bill went through in ite 

resent form they might be satisfied that in four years hence the 
Bouth Staffordshire Tramways Company would have ceased to 
exist. 

Mr. Gray thought it would strengthen the bands of the Board 
if a committee consisting of the more influential shareholders 
were appointed so that they might confer with the Traction 
Company with a view of arriving at an understanding on the 
matter. 

The Chairman said everything that was done by the directors 
was above board and perfectly straight. He would strongly urge 
` that a committee be not appointed, for the more they had on a 

committee the more discussion there was likely to be, and the 
more chance of leakage in regard to matters they wished to keep 
to themselves. 

Mr. Blunderstone asked Mr. Garcke if the Traction Company 
would schedule the Bill now ? 

Mr. Garcke said if it could be legally done, and not made a 
pretext by the Tramways Company for further trouble or for 
opposing the Bill, it should be acheduled. 

Mr. Munns remarked that they bad all along asked Mr. Garcke 
to schedule the agreement. If he had done this they woald not 
have been there that day, but he had declined 

Mr. Blunderstone remarked that if the directors of his company 
had known of the Dudley agreement the other company would not 
have had their seal at all. 

The Chairman explained that the object of the meeting was 
that the House of Commons might have before them the opinion of 
the shareholders. 

The resolution was then put, and declared to have passed 
unanimouely, the Chairman remarking he held already 120 
proxies, mostly those of principal shareholders, in support of the 
resolution, 

Mr. Garcke moved a vote of thanks to the chairman, and the 
proceedings terminated. 

The poraa at the Court of Referees with regard to this 
Bill will be found in another column. 


BRITISH THOMSON-HOUSTON COMPANY, LIMITED. 


On Tuesday the fourth ordinary general meeting of this Company 
was held at the offices in Cannon-street. 

Mr. E. A. Lazarus presided, and moved the adoption of the 
report, to which he said he had very little to add. The contracts 
in hand, excluding ordinary eales, numbered 55, aggregating in 
amount about £869,000. The principal contracts were in con- 
nection with the Central London Railway, the Bristol tramways, 
the London United Tramways, the Sheffield Corporation tramways, 
the Bolton Corporation tramways, the Dublin United Tramways, 
and the Cork Electric Tramways and Lighting Company. No 
profit had been taken in the present accounts in connection with 
any of these contracts, although a good deal of work bad been 
done on them. The only other matter he wished to refer to 
was the fact that the directors proposed to increase the 
capital of the Company from £240,000 to £400,000 because 
of their intention of taking up manufacturing. Several con- 
venient sites had been offered to the Company for this pur- 
pose, bub no decision had been yet come to by the Board in 
regard to any of them. With respect to the new issue of shares— 
this would take place almost immediately at a premium of £2. 10s. 
each —representing £40,000, the whole of which would be at once 


and Messrs. W. A. McArthur, 
Thurnauer, the retiring directors, be re-elected members of the 
Company. 


now declared out of the net profits uf the underiakin 
12 months ending March 31, 1899, upon the capital issu 
date—viz., on the £40,000 ‘‘A shares a dividend of 10 per cent. 
for the year; on the £40.000 ‘‘ B” shares a dividend of 10 per cent. 
for the year; on the £160,000 '‘ B” shares, of which £120,000 paid 
up from April 1, 1898, and £40,000 from May 16, 1898. a dividend 
at the rate of 10 per cent. for the year, and that those dividends 
be paid on July 12, 1899.” 


laced to the credit of the reserve fund. Beyond saying this, he 
ad nothing further to call attention to. 
Mr. F. J. Down seconded the motion, which was unanimously 


carried. 


The Chairman then moved that Sir Thos. Thompson, Bart., 
M.P., J Merz, and E. 


Mr. C. J. Wharton seconded, and the motion having been carried 


nem dis., 


The Chairman next moved: That the following dividends be 
for the 
on that 


his was seconded by Mr. J. F. Nauheim, and carried 


unanimously. 


A vote of thanks to the chairman, proposed by Dr. Merz closed 


the proceedings. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY, 


LIMITED. 


At the second annual meeting held at the offices, Donington 


House, Norfolk-street, London, Mr. Emile Garcke, who presided, 
in moving the adoption of the report, remarked that the state- 
ments of the prospectus had so far been fulfilled. The Board of 
Trade inspection took place on May 25 last. 
raised by the Hyde local authorities, but in the main the installa 
tion was found quite satisfactory by the Board of Trade, whose 
certificate, however, which the company received on the 12th ult., 
was provisional only for three months pending the completion of 
the few remaining matters. He was assured by the engineer that 
there would be no difficulty in doing what was required within the 
three months, when the Board of 
absolute. The cars were started as soon as the telegram announcing 
the granting of the provisional certificate reached the depét, and 
from that day a service of cars over the whole route had been 
running satisfactorily. They found, however, that they hai not 
sufficient cars, and others had been ordered. Since the opening 
of the lines the receipts had averaged about £450 to £460 per 
week, which was in excess of the estimates upon which the state- 
ments in the 
were running t 
The directors intend 
cent., 
balance due to the contractors, to enl 


A few points were 


rade certificate would become 


rospectus were based ; when the additional cars 
he receipts would continue as good, if not better. 
to issue £40,000 of debentures at 4 per 
The additional capital would be applied to paying the 
ing the car department, 


and to providing for 20 additional trailer cars, and for a small 


amount of extras on the contracts. 


Mr. A. R. Monks seconded the motion, which was carried 
unanimously. 


CROMPTON AND CO., LIMITED. 


The annual general meeting was held on Monday at the Cannon- 


street Hotel. Mr. John Trotter presided. The :eport, as published 


in our issue of last week, was adopted. 

The Chairman said that the directors found it very difficult 
with the existing appliances of the Company to cope with the 
amount of business now brought to them, and they therefore 
recommended that the works should be increased and that new 
machinery and toole added. Consequently they proposed to issue 
the whole or part of the remaining shares now unissued, and these 
would be offered pro rata to the shareholders at a premium of 5s. 
ashare. The relations between the workmen and the Company 
were now entirely satisfactory. 

Mr. R. E. B. Crompton, the managing director, in seconding 
the motion, referred with great satisfaction to the improvement in 
the position of the Company, which had, he remarked, been 
strengthened in every way during the past year. 


THOMAS PARKER, LIMITED. 


The annual meeting of this Company was held on Tuesday last, 
at Wedneefield, Mr. Chas. T. Mander presiding. 

The directors’ report, which was adopted, showed a profit on 
the past year’s trading of £17,689. The payment of a 10 per cent. 
dividend was agreed to. A balance of £8,000 is carried forward. 
Mr. R. Armistead, Mancheeter, was re-elected a director. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 

‘Salford.—The Tramways Committee invite tenders for a sample 
tramcar by July 18. 

Glasgow.—The Corporation are prepared to receive tenders for 
the supply of 80 electric tramcar bodies by July 22. 

Glasgew.—The Corporation invite tenders for the supply of 
concentric and single lead-covered main cables by 3lst inst. 

Hastings.—The Corporation invite tenders for the supply anc 
laying of high and low tension cables. Tenders by 25th inst. 
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_ Edinburgh.—The Council invite tenders for the various works 
in connection with their electric lighting atations by 3lst inat. 

Edinburgh.—The Corporation invite tenders for installing the 
ee light at the central fire station, Lauriston. Tenders by 

y 18. 

Sunderland. — The Corporation invite tenders for the reconstruc- 
tion and electrical equipment of their tramways, etc. Tenders by 
24th insb. 

Glasgow.— The Corporation invite tenders for the electric work 
required in connection with their fire-alarm and A.B.C. telegraph 
systems by Aug. 2. 

Denbigh.—The Asylums Committee invite tendere for the supply 
and erection of engines, dynamos, etc., and the wiring of buildings. 
Tenders by Aug. 1. 

Glasgow.—The Corporation are prepared to receive tenders for 
the supply and erection of boilers, steam-engines, three-phase 
generators, etc., by July 22. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and delivery of alternating-current trans- 
formers. Tenders by July 20. 

Salford.—-The Corporation invite tenders for the supply, 
delivery, and erection of eight 750-kw. continuous-current steam 
dynamos. Tenders by Aug. 8. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and erection of a 300-kw. alternator with 
engine combined. Tenders by July 20. 

Pendleten.—The Salford School Board invite tenders for the 
electric lighting of their new school in Langworthy-road, Seedley, 
Pendleton. Tenders by 12 noon on 17th insb. 

Battersea.—Tho Vestry are prepared to receive tenders for the 
supply and carrying out of various works in connection with the 
electric lighting of the parish. Tenders by Aug. 31. 

Annfield Plain.—The Urban District Council invite tenders for 
the supply of the necessary plant required for an installation of 
electric light for the lighting of their district by 18th inst. 

—The Corporation are prepared to receive tenders 
for the supply, delivery, and erection of the various work in 
connection with the electric lighting of the borough by July 18. 

Dundee.—The Town Council invite tenders for the renewal and 
reconstruction of the permanent way and relative works of their 
Perth-road and Lochee-road tramway routes. Sealed tenders by 
19ch inst. : 

Madrid.—Tenders are invited for the installation and working 
of a telephone system at Avila. Particulars may be obtained 
and tenders addressed to the Post and Telegraph Department, 
Madrid, by the 20th inst. 

Lowestoft.—The Corporation invite tenders for erection of an 
electric light station. Specifications, etc., may be obtained from 
Me. Albert E. Pridmore, 2, Broad-atreet buildinge, London, E.C. 
Tenders by 12 nonn on July 18. 

Beckenham.—The Urban District Council invite tenders for 
erection of an electric light station. Specifications, etc., may be 
obtained from Mr. John A. Angell, engineer to the Beckenbam 
District Council. Tenders by 17ch inst. 

Hapton.—Tenders are invited for lighting Hapton township 
with electricity from Sept. 1, 1899, to April 30, 1900. Tenders to 
be sent to Mr. Ed. O’Shaughnesey, clerk to the Parish Council of 
Haoton. 23. Sr. Anne’s-terrace, Padiham, by 31st inst 

London, 8.W.—The London County Council invite tenders for 
the erection and completion on the Victoria Embankment of an 
electric light generating station. Particulars may be obtained at 
the Architect’s Department, 13, Spring-gardene, S.W. Tenders 
by 25th inst. 

Barton-upon-Irwell.—The Guardians invite tenders for the 
electrical plant required for the lighting of their new infirmary 
buildings at Patricroft. Specifications, etc., can be obtained from 
the consulting engineer, Mr. G. R. Peers, A.I.E. E, 96, Deansgate, 
Manchester. Tenders by 18th inst. 

Brighouse.—-The Sewage Scheme Committee invite tenders for 
the supply and erection of a complete electric lighting plant for 
the sewage-disposal works at Cooper Bridge. Specifications. etc., 
ERA be obtained at the Corporation Electric Lighting Works, 

-s reet, Brighouse. Tenders before 12 noon on 22ad inst. 


RESULTS OF TENDERS. 


Derby.—The Guardians have accepted the tender of Mr. Edwia 
Haslam, at £83. 17s., for lighting the Becket-street offices with 
electricity. 

Barrow.—The tender of Mr. John Cox has been accepted for 
the erection and completion of extensions to the electricity works, 
for £1,008. 14s. 2d. 


Derby.—The following tenders have been accepted by the Town 
Council: Babcock and Wilcox, steam-piping, £1,450; Korting 
Bros., condensing plant, £700. 

Canterbury.—The Town Council have accepted the following 
tenders : Messrs. Nalder Bros. and Thompson, for the extension 
to the switchboard, £106; Messrs. Livet and Co., for wiring the 
police station for electric light, £52. 11s. 8d. 


Plymouth.—The Electricity and Street Lighting Committee 
bave recommended the acceptance of the tender of Mesars. R. 
White and Co., Widnes, for the construction of an endless rope 
and buckets for the transport of coal at Prince Rock, for £470. 


Shrewsbury.—The Town Council have accepted the tender of 
Mr, G. H. Bickerton, of Shrewsbury, of £1,850, for the proposed 


extensions at the electric lighting station, so as to accommodate 
the requisite additional boilers and generating plant, and for other 
necessary alterations at the works. 

Crewe —The Town Council have confirmed the acceptance of 
the following tenders for electric light works: Mr. J. Matthews, 
Nantwich, for building the chimney stack, engine-house, and 
facing the front of boilers, £6,085. 17s.; Messrs Mather and Platt, 
Manchester, engines and dynamos, £5,130; Messrs. Yates and 
Thom, Blackburn, boilers, £3230; W. T. Henley’s Telegraph 
Hias Company, Limited, London, conductors, etc., £6,921. 
12s. 7d. f f 

SheMeld.—The Electric Lighting Committee have accepted the 
tender of Messrs. Askbam Bros. and Wilson, for the supply of 

ints and crossings for the Intake-road extension, Brightside, 

eeley, MilJhouses, and Darnall, at £3.238. 8Sa. The committee 
have recommended for acceptance the tender of the British Ineu- 
lated Wire Company, Limited, for cables for the Pitsmoor route, 
at £2,524. ls. 6d. The committee also endorse the sub-committee’s 
recommendation that the trolley wire supplied by the Britieh 
Thomson-Houston Company, Limited, for the Nether Edge and 
Tinsley sections, be accepted, with the exception of the portions 
which do not pass the minimum testa stipulated by the electrical 
engineer. 


THE HACKNEY TENDERS. 


At Wednesday's meeting of the Hackney Vestry the Electric 
Lighting Committee brought upa full report from their consulting 
engineer, Mr. Robert Hammond, upon the tenders recently 
received for the first instalment of the mains to be laid under their 
provisional order. It was reported that on the tenders beiog 
opened by the committee it was found that Messrs. Siemens Bros. 
and Co., Limited, declined to conform to the rate of wages clause, 
and therefore their tender was not handed to the consulting engi- 
neer for analysis. Schedule rates were submitted by each tenderer, 
and, ia order to compare the various tenders, Mr. Hammond set 
out in his report details of the lengths that would probably be 
required for each class of troughing, trenching, etc. With regard 
to the cable, he made use of the lengths set forth in the specifica- 
tion, with the result that the tenders worked out as follows: 


' Trenching and boxes. 


British Insulated Wire Company, Limited so. £14,629 


Callender's Cable and Construction Company, Limited .. 10,892 
Western Electric CompannRßn ee . . 9,871 
W. T. Glover and Co., LimiteeeWuʒkæͤæͤ .. 12,423 
W. T. Henley’s Telegraph Works Company, Limited ...... 16,864 
Ri cinats dona cwrasedeactnre: dvenda ak SOE EAEE cess EEEN A 13,832 
Troughing and cable. 
British Insulated Wire Company, Limited .................. 48,921 
Callender’s Cable and Construction Company, Limited ... 54,055 
Western Electrie Companꝶ . . 58.144 
W. T. Glover and Co., Limite e 54,385 
W. T. Henley’s Telegraph Works Company, Limited ...... 58 586 
Boxes. 
British Insulated Wire Company, Limite 2 961 
Callender’e Cable and Construction Company, Limited ... 2,416 
Western Electric Compaugggggg . esossooseso 2,489 
W. T. Glover and Co., Limited.. 3%éçæe 5 099 
W. T. Henley’s Telegraph Works Company, Limited ...... 2,446 
Total. a 
British Insulated Wire Company, Limite... . 66.511 
Callender’s Cable and Construction Company, Limited ... 67 363 
Western Electric Company ...........ccccccscee sserossseeesoesos.es 70 30t 
W. T. Glover and Co., Limitellll 44 . 71,907 
W. T. Henley’s Telegraph Works Company, Limited ..... 77,896 


As the amount of the capital expenditure to be incurred was 
limited to £60,000, a comparison of the tenders, reduced in pro- 
portion to this figure, was made as follows : 


British Insulated Wire Company, Limite... . £60,000 


Callender’s Cable and Construction Company, Limited.. 60.770 
Western Electric Company 63,600 
W. T. Glover and Co., Limited 64 880 
W. T. Henley's Telegraph Works Company, Limited 70 280 


Concluding his report the consulting engineer said: Considec- 
ing the magnitude of the work the figures are remarkably close 
together, but on the whole the final choice rests between the two 
lowest—viz. : 

British Insulated Wire Company, Limited 
Callender’s Cable and Construction Company, Limited ... 60,770 


‘I now leave the matter in your hands.” 


The tender of the British Insulated Wice Company, Limited, 
was accepted by the Vestry on Wednesday evening. 


BUSINESS NOTES. 


Aylesbury.—The Royal assent has been given to the provisiona 
electric lighting order. 

Maidenhead.—It is proposed to light the town by electricity at 
a cost of about £21,000. 

Eastbourne.—The Town Council have adopted the report 
referred to in our last issue. 
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Whitehaven.—Mr. Gray Scott has now been formally appointed 
electrical engineer to the Corporation. 

Lowestoft.—The Town Council hope to light a great part of 
the town by electricity by the year 1901. 

Dundee. — Another tramway deputation of seven has been 
appointed to visit the central districts of England. 

Birkdale.—The Urban District Council are inviting tenders for 
the transfer of the Council’s electric lighting order, 1898. 

Stoke-on-Trent.—The Guardians intend to invite a number of 
firms to compete for the electric lighting of the infirmary. 

Leatherhead.—The Urban District Council intend to advertise 
for offers for the sale or lease of their electric lighting order. 


Newington. — Newington has, without flare of trumpets, 
banquets, speechmaking, etc., inaugurated its electric light 
supply. 

Aberdeen.—The Harbour Board have resolved to obtain three 
electric cranes for the roof of the goods shed at Regent Quay at a 
cost of £2,450. 

Standish.—The District Council have agreed to meet a deputa- 
tion from the Lancashire Electrical Power Company with regard to 
their Bill of 1900. 

Tifracombe.—The District Council intend to apply for a loan to 
cover the cost of the proposed electric lighting, including £950 for 
the purchase of Cairn Top. 

Penzanoe.—A joint meeting of the Lighting and Highways 
Committees is to be held to consider the surveyor’s report on the 
electric lighting of the town. 

Globe Telephone and Trust Company.—The directors announce 
a dividend of 4s. 6d. per share on the ordinary shares, carrying 
forward a balance of about £1,100. 

Wilmslow.—The District Council are sending a circular to the 
ratepayers in order to ascertain the number of customers which 
might be obtained for electric light. ö 

Lutterworth.— The National Telephone Company, it is atated, 
are willing to connect Lutterworth with the trunk line vid Rugby 
if sufficient guaranteed subscribers can be found. 

Randalstown.—The Antrim County Council have referred to 
the Urban District Council an application by Mr. Webb for 
permission to supply electric light to Randalstown. 


Newport (Fife).—The Burgh Commission have received notices 
that the Tayside Electric and Gaslight Company, Limited, intend 
applying to the Board of Trade for a provisional order. 


Worthing.—Mr. G. W. Willcocks has held an enquiry into an 
application by the Town Council to borrow £36 900 for the purpose 
of introducing a scheme of electric lighting into the town. 


Ormakirk.— The Urban District Council bave decided to ask 
Mr. Maund, electrical engineer, Southport, to survey the town 
and make out a scheme for the electric lighting of the same. 


Iver.—The Uxbridge and District Syndicate, Limited, have 
made an offer to Iver, Denham, and Gerrards Cross, and Hillingdon 
Parish Councils with regard to the inatallation of the electric light. 


Chichester.— A supplemental report on electric lighting, together 
with plans, 5 y the city surveyor, is to be submitted to 
Mr. Price, electrical engineer, Portsmouth, for his opinion and 
advice. 

Bath.—The Electric Light Committee have derided to reduce 
the price of the light to large consumers from Sept. 30 next as 
follows: those having at least 300 lamps, 54d. per unit: 400, 5d. ; 
and 500, 44d. 

Londonderry.—Mr. Christie has prepared a report on a letter 
from the British Thomson- Houston Company, Limited, sub- 
mitting terms for the laying down and working of plant for 
private lighting. 

Linoeln.— The City Council have agreed upon the desirability 
of constructing electric tramways in the city, and are about to 
apply for powers to make two lines. The Council have aleo a third 
line under consideration. 

Consolidated Telephone Construction and Manufacturing 
Company. Limited.—The directors have resolved to recommend 
to the shareholders (subject to audit) a dividend of 1 per cent. for 
the year ending March 31, 1899. 

Felixstowe.— Notices from the Coast Development Company 
and from the Suffolk Electricity Supply Company of intention to 
apply for a provisional order for the electric lighting of the district 
are before the Lighting Committee. 

Dudiey.—The Midland Electric Traction Corporation have 
given notice of N for a provisional order to supply elec- 
tricity to a number of districte, including Derby. The Town 
Council have decided to oppose the same. 


Kensington.—The Vestry intend to expend £60 on telephonic 
intercommunication between their various offices and £39 on an 
electric lighting installation in the offices lately occupied by the 
surveyor and the medical officer of health. 

Batley.—The report of Messrs. Lacey, Clirehugh, and Sillar, 
electrical engineers, on the subject of elect: i: lighting and traction 
has been placed before the General Purposes Committee, but its 
consideration has been adjourned for a month. 

Harrogate.— The Town Council have requested the Local 
Government Board to insert in the provisional order for the exten- 
sion of the borough boundaries a clause providing that the electric 
lighting area of supply ¿thall be coexteneive with the new borough. 


District Electrie Supply Company, Limited.—This Company 
has been registered, with a capital of £1,000 in £1 shares, to carry 
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on the business of an electric light company, and to supply elec- 
tricity for the purposes of ligh», heat, motive power, or otherwise. 

Telepantograph Syndicate, Limited.—This Company has been 
registered with a capital of £10,000 in £10 shares, and the object 
is 10 adopt an agreement with R. Greville Williams to establish a 
system of telepantographic exchanges and telepantographic com- 
munication, etc. 

Carna:von.—A petition asking permission to lay wires to 
connect a number of shops in Bridge-street with the electric 
generator which it is proposed to place at the back of the premises 
on the opposite side of the street is being considered by the 
Highway Committee. 

Keswick. — The Windermere Electric Lighting Company’s 
design of lamp-post, recommending a standard 12ft. high, has 
been accepted by the Urban District Council. Three large lam 
will be supplied free of cost. It is stated that the price for the 
standards is over £100. 

Met: opolitan Railway.—In the House of Commons on Thurs- 
day last week Mr. Ritchie said he was informed that the experi- 
ments now being made between Earl's Court and High- street. 
Kensington, with the object of introducing electric traction would 
be actively provecuted. 

Colchester.— The Electric Lighting Committee have forwarded 
to Messrs. Siemens particulars as to the cables which will (in the 
event of the loan of £6 500 being sanctioned) probably be required 
for the suggested new extensions, and asked them to submit a tender 
for supplying the cables. 

Nantwich.—A committee of the Urban District Council is con- 
sidering a notice by the Electric Power Distribution Company of 
intention to apply for a provisional order to authorise the company 
to supply electric energy for public or private purposes within the 
area of the Nantwich Urban District Council. 

New Barnet.— Both the East Barnet Valley and the Friern 
Barnet Urban District Councils have resolved to lodge an objection 
to the proposal of the North Metropolitan Electrical Power Dis- 
tribution Company, Limited, for the establishment of an electricity 
supply service for private and general purposes. 

Epstein Electric Accumulator Syndicate, Limited. — This 
Company has been registered with a capital of £10,000 in £1 
shares, and the object is to adopt an agreement with Mr. Roger W. 
Wallace for the acquisition of certain patents and property, to 
manufacture and deal in secondary batteries, etc. 

Watford.—At the last meeting of the Guardians the Medical 
Officer recommended the installation of the electric light in the 
sick wards, as the air would thus be of a much healthier quality. 
Further consideration was postponed for a month. In the mean- 
time, information as to the cost is to be obtained. 

Grantham.—A notice from the Electrical Power Distribution 
Company, Limited, London, of intention to apply for a provisional 
order to authorise the company to supply electrical energy for 
public or private purposes within the area of the juriadiction of 
the Town Council is before the Lighting Committee. 

Rugby.— During a discussion by the Guardians on a letter from 
the National Telephone Company offering terms for connecting the 
telephone at the workhouse, it was said it would be a great advan- 
tage in tracing tramps and in many other ways if all the work- 
houses in the country were connected by telephone. 

Luton.—The Electrical Power Distribution Company intend to 
apply for a provisional order to authorise the company to supply 
electrical energy for public or private purposes within the area of 
the jurisdiction of the borough of Luton. The Council have already 
a lighting order, and are proceeding with the work. 

St. Paul's Cathedral.—The offer of Mr. Pierpont Morgan to 
light the interior of St. Paul’s Cathedral with electricity has been 
accepted, and the experiments in lighting the building which have 
been made have proved most satisfactory. Arrangements are in 
progress for an installation estimated to cost £5,000. 


Tanbridge Wells.—The annual statement shows that 24,000 
lamps are connected and that 334,709 units were sold. This is an 
increase in customers equivalent to 25 per cent. The total income 
of the year is £7,380. 149. lld. (£5816 4s. 10d.), and working 
expenses amount to £3,395. 123. 9d. (£2,750. 118. 8d.). 


Halifax —The Town Council intend to seek the necessary 
powera to construct tramway extensions by Parliamentary Bill 
instead of by provisional order. At a special meeting of the 
Town Council on Wednesday the new lines to be included in the 
Parliamentary Bill were agreed to. An expenditure of £160,000 is 
anticipated. 

Woodhouse and Baillie Riviera Electricity Company, 
Limited.—This Company has been registered with a capital of 
£50,000 in EI shares, and the object is to adopt and carry into effect 
an agreement made by this Company with C. H. C. Woodhouse 
and G. H. Baillie, and to carry on the general but iness of 
electricians. 

Electricity Company (formerly Schuckert and Co.) of 
Nurnberg. — This Company is, according to the Financial News, 
about to create in France, -in conjunction with the Banque 
Francais de l’Afrique du Sud, an electrical manufacturing and 
trust company. The share capital is for the present fixed at 
10,000, 000fr. 

Brechin.—A letter to the Police Commiesion from Edmundsons 
Electric Corporation, Limited, asking the Commission to tranefer 
the provisional order for electric lighting in the burgh to the 
Angus Electric Light Company, in terms of the agreement between 
the Commissioners and Edmundeons’, Limited, has been rem'tted 
to the Electric Light Committee. 
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Inverness.—The Electric Lighting Committee of the Town 
Council have adopted a report from Mr. E. G. Craven, engineer, 
Edinburgh, with regard to the electric lighting of Inverness. The 
idea of obtaining the power from the Ness is abandoned, and steam 
will be used as the motive power. 

Durham.—We learn in connection with the electrical tramway 
scheme for Houghton, Hotton, Easington, and Sunderland dis- 
tricts that considerable progress has been made by the United 
Kingdom Tramway, Light Railway, and Electrical Syndicate, 
Limited. The whole of the councils interested have been inter- 
viewed, and their general sanction obtained. 

Berwick.—The Sanitary Authurity have received notices from 
Ed mundsons', Limited, and from the Electric Power Distribution 
Company of intention to apply for provisional orders, The ques- 
tion of lighting the town with electric light has been referred to 


the Lighting and Works Committees, with power to obtain the 


advice of an electrical engineer on the subject. l 
Alnwick.—A syndicate now being formed in Newcastle are 
desirous of establishing electric lighting works in Alnwick, and 


have given notice of their intention tv apply to the Board of Trade 


for a provisional order. The Urban District Council will at their 
next meeting consider the eteps to be taken to oppose the applica- 
tion, and to apply for a provisional order themselves. 
Morecambe.—At the meeting of the Urban District Council 
last week the electrical engineer produced a map showing exten- 


sion of plant required to meet the growing demand for supply of 


electric current. He estimated that the cost would be £22,403, 
of which £10,000 was required at once. It was resolved to apply 
to the Local Government Board for permission to borrow the 
money. 

Stroud. The Urban District Council having discussed an offer 


from Mr. David Stevenson, Westminster, to make a preliminary 


survey with the view of the establishment of an electric light and 
power supply system, have decided to refer the question to a com- 
mittee of the whole Council. 


be discussed. 
Asylum Lighting.—The electric lighting of the following five 


lunatic asylume is now being carried out under the superintendence 


of Mr. A. A. Campbell Swinton: the London County Council 


Asylum at Bexley; the City of London Asylum at Stone, near 


Dartford ; the Berkshire County Asylum at Moulsford ; the North 


Riding Asylam at York ; and the Leicester Borough Asylum at 


Humberstone. 


British Insulated Wito Company, Limited.—Tie directors 
have declaréd an interim dividend on the ordinary shares at the 


rate of 10 per cent. per annum for the half-year ended 30th ult., 
being 5s. per share, less income tax. These dividend warrants, as 


well as those for the half. year's dividend on preference shares 


No. 1 to No. 27,500 (3s. per share, læs income tax), will be posted 
on the 16th inst. 


Wimblefion.—At a recent meeting of the Parochial Schools 
according 


their best thanks to the Wimbledon Urban District Council for 


Bazaar Committee a resolution was unanimously passed 


their kind assistance in connection with the electric light installa- 
tion at Cannizaro. The committee expressed their high apprecia- 


tion of the services of Mr. Spencer, the electrival engineer, in 


connection with the work. 


Buztton.—Schedules of prices are to be obtained from the two 


building contractors for building the boiler flae and seats at the 
generating station. Tae river bed adjoining electric lighting 
station is to be concreted. The loan of £24 769 is to be repaid in 
25 years, at 2? per cent. The contracts with Messrs Crompton 
Fe | Co. for arc lamps, and with Mesers. McDowell and Uo. for 
lamp - posta, have been sealed. 

Durtniouth.— A cbmmittee is considering àn offer from 
English Industrials, Limited, stating the terms on which 
they would be prepared to deal with the Corporation, in the 
event of the latter consehting to support the application for a 
provisional order for the electric lighting of the borough of Dart- 
mouth, and also from Edmundsons’ Electricity Corporation giving 
notice that they had applied for a provisional order. 

London Gazette.—Adjudications: J G. W. Hilton, Trafalgar 
Works, Bow Common-lane, petition filed June 6 order Jane 29; 
W. S. Luton (trading aa Luton Bros.), Poplar, petition filed 
May 27, order July 1. Firat meetings: J. Walker (trading as 
Blackburne, Walker, and Co.), Bradford, Official Receiver’s 
chambers, Manor-row, Bradford, July 20 11 a. m.; public 
examination, Aug. 9, 10 a.m., County Court. Bradford. 

Bangor.—The Local Government Board have sanctioned a loan 
of £2,000 for electric meters and mains. The Town Council have 
adopted the following scale of charges for electric current: (A) 
5d. per anit for all units used ; (B) 7d. per unit for first hour per 
day and 34d. after; (C) all current taken for motive power from 
4 p.m. to midnight to be charged for at the rate of 5d. per unit, 
and all current taken from midnight to 4 p.m. at 23d. per unit. 


Edmundsons’ Electricity Corporation, Limiteda.—The directors 


announce for the year ended March 31 last a dividend of 6 per- 


cent. per annum on the 6 per cent. cumulative ordinary shares 
and a dividend of 1 per cent., being the balance of dividend unpaid 
for the year ended March 31, 1898, leaving a balance of £2 570 to 
be carried forward. e profits for the year ended March 31 last, 
including a balance of £1,001 from the previous year, amount to 
£12,269. 

Shefield.—It is proposed to prepare the necessary beds for two 
additional engines at the power station, at an estimated cost of 
£817. The Tinsley car-shed is go far advanced that the city sur- 
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It was suggested that at the same 
time the desirability of the provision of a refuse destructor might 
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veyor hes been authorised to obtain tenders for the necessary 
ironwork, slating, woodwork, glazing, and painting, and also to 
carry out the brickwork, rail laying, etc., by bis own staff. Mr. 
H. E. Verburg, A.M I. E. E., has been appointed assistant electrical 
engineer, 

Banbury.—The Urban District Council having received notices 
from the Urban Electric Supply Company and from the Electrical 
Power Diatribution Company of their intention to apply for a 
provisional electric lighting order, and a request from English 
Industrials, Limited, asking for an interview with a view of under- 
taking the work of providing an electric supply for the Toronga, 
have decided to invite applications also from other electric lighting 
companies. 

Belfast. -The charges for electricity have been altered as 
follows : (1) for motor and heating purposes—4d. per unib for the 
first hour’s use of the consumer’s maximum demand per day (for 
182 days each half-year), 14d. per unit for all used afterwards ; (2) 
for current consumed between the hours of 11 p.m. and 6 à.m.— 
24d. per unit for the first hour’s use of the consumer’s maximum 
demand per day (for 182 days each half-year), 14d. pər unit for all 
used afterwards. 

St. James's and Pall Mall Electric Lighting Company, 
Limited —The directors have declared an interim dividend for 
the half-year ended 30th ult. at the rate of 10 per cent. per 
annum on the ordinary and 7 per cent. on the preference shares. 
The amount of electricity sold during the quarter ended June 30 
is stated at 817,642 unite, estimated to produce £14,819, as against 
682,045 units, which produced £13,441 for the corresponding 
period of last year. 

Bristol.—_The section of the electrical tramway between 
St. Augustine's Bridge and the railway station. Old Market- 
street and Totterdown, and Bristol Bridge and Arno’a Vale was 
inspected on Tuesday by Major Cardew. Immediately after the 
inspection Major Cardew assented to the opening of the line, and 
a dozen cars were brought in quick succession to the centre of thé 
city. After an hour the whole of the horse cars on the section had 
disappeared for ever. | : 

Bury St. Edmunds.—QOn account of the decision of the gas 
company to increase the price of gas for public lighting, it fas 
been referred to the Electric Lighting Committee to consider the 
advisability of laying the matter before the Local Government 
Board with a view to their sanctioning the original electric light- 
ing scheme in the borough The loan of £15,250 for electric 
supply, which has been sanctioned by the Local Government 
Board, has been contracted for. 

Fakenham.—At the last meeting of the Council a long discus- 
sion arose regarding the gas company’s increase in the price for 
public lighting, and it was unanimously resolved that on no 
account should the company’s tender be accepted, and that if the 
Council's offer of the sum paid during the previous year was not 
accepted in a week a stecial meeting of the Council should be 
called to consider the best steps to be taken to light the town, 
either by electricity or otherwise. A 

Hampstead —The Vestry have accepted further tenders for the 
supply of plant required for the proposed extension of the electric 
lighting station, the total amount of the tenders being £10,819. 
The plans for the building of this extenrion of the station have 
been approved, and the necessary excavating works and the con- 
struction of the foundations are to be started ab once. A main is 
to be laid for the supply of electric current to private consumers 
in Constantine-road, and other extensions are under consideration. 


Montrose.—At the monthly meeting of the Town Council, a 
letter was read from the Angus Electric Ligho and Power Com- 
paoy informing the Council that the specifications for the works 
pro to be erected in the town for the lighting station were 
now in draft, and asking the Council to appoint one of their 
number as an ex-officio director of the Edmundson Electric Corpora- 
tion to safeguard the town’s interest in view of the possibility 
that at some time they would take over the electric light. The. 
Dean of Guild Hall was thereupon elected. 


Plymouth.— All the furnaces ab the electricity depét are in full 
work, steam is up, and the electrical trams will be started almost 
immediately. It is proposed to convey the coal from the wharf 
into the works by an endless wire and buckets, and also to provide 
accommodation for the storage of coal for use in time of emer- 
gencv. The capital expenditure on these works will be about 
£1,000. Only £470 will be expended on plant. In the streets 
where the electric light cables are already laid the light can be 
supplied to private consumers at once. 


Eastern Telegraph Company, Limited.—After placing nearly 
£100,000 to the general reserve fund and meeting the interest on 
the debentures, dividend on the 34 per cent. preference stock to 
March 31, 1899, and the interim dividend of £1. 5s. per cent. on 
the ordinary stock to Dec. 31 last, a balance remains available 
sufficient to pay a final dividend of £1. 58. per cent. and a bonus 
of £2 per cent., both free of income tax, on the ordinary stock. 
Botb are payable on the 20th iust., making a total distribution of 
7 per cent. on that stock for the year ended March 31 last. 


Hull.—The Works Committee have decided to authorise the 
city engineer to carry out the work of the reconstruction of the 
tramways on the Beverley-road next after the Holderneas-road 
section. It is probable that the work will be commenced within 
the next six weeks. The electric trams are béing well patronised. 
On the first Saturday £98 was taken, whilst on Sunday the amount 
received was £100; 24,000 people paying the penny fare on the 
Hessle and Anlaby roads on the 12 cas which were running. Ib 
was noticed that stopping stations were nob strictly observed. 


62 


Stourbridge.— With rd to the construct ion of railway No. 4, 
authorised by the Dudley and District Light Railway Order. 1898, 
through High-street to Hagley-street, Stourbridge, the Urban 
District Council on the 12th inst. decided to agree with the pro- 
moters of the line as to carrying out the construction of the 
tramline through High-street and as to all points of detail. In 
Lower High-street there will be central pillars to carry the wires, 
and above the Vine Hotel pillars at the side of the street, which 
might be adapted for carrying brackets for gas or electric lights. 

Carlisle.—Proposals for extensions ab the electric lighting 
station, in view of the laying down of the electric tramways, 
were approved at the meeting of the Town Council on Tuesday. The 
tramway company expect to have their scheme in operation by 
the beginning of the year, and will require 400 h.p. for them- 
solves, and as there is only 600 h.p in the atation at present an 
increase is obviously necessary. The proposed extension of the 
gasworks, which would cost about £28 000. has been deferred 
until it is ascertained what result the electric light will have upon 
the consumption of gas. 


Lambeth.—The Vestry have received notice of the intention of 
the County of London and Brush Provincial Electric Lighting 
Company, Limited, to apply for a provisional order to supply 
electrical energy for public and private purposes within the area 
of the jurisdiction of the local authority, as defined by the Electric 
Lighting Acts, 1882 and 1888, for the parish of Lambeth ; and of 
the South London Electric Supply Corporation, Limited, to apply 
for a provisional order for the supply of electricity for all purposes 
in the Westminster Bridge-road and in so much of the parish as 
lies to the north of that road. 


Stock Exchange.—The Stock Exchange Committee has ordered 
the undermentioned securities to be quoted in the official list: 
Callender’s Cable and Construction Company, Limited— 20,000 
5 per cent, cumulative preference shares of £5 each, fully paid, 
Nos. 1 to 20,000; Telegraph Manufacturing Company, Limited 
6,600 vendors’ 5 per cent. cumulative preference shares of £5 each, 
fully paid, Nos. 1 to 6 600, and 6,600 vendors’ ordinary shares of 
£5 each, fully paid, Nos. 1 to 6,600; Aron Electricity Meter, 
Limited—125,000 6 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 1 to 125,000. 

Cheltenham.—At last week’s meeting of the Town Council the 
Town Clerk read the letter from the clerk to the Light Railway 
Commissioners foreshadowing the issuing of a provisional order 
by the Board of Trade for the construction of the electric tramway 
from Pittville to the summit of Cleeve. The Mayor referred to 
the threatened proceedings against the gas company for not 
eupplying gas up to the proper standard. Illustrating the 
progress of electricity, he said that their customers were 313, 
and that 20,000 8-c.p. lights were now connected as compared with 
16 000 lampe and 250 customers last year. 

Krupka and Jacoby.—We are informed that it has been 
decided by mutual consent to voluntarily wind up the Phaeton 
Electrical Company, Limited, of which the above firm have 
hitherto been the managing directors. The Phaeton Company 
will not continue their business in this country, but Messrs. 
Krupka and Jacoby will continue the same class of business in 
their own name. Besides Dr. Lessing's arc lamp and electrolytic 
carbons, dynamo brushes, and dry batteries, they will make a 
speciality of porcelain electric fittings, Siemens and Halske's 
incandescent lamps, and Strela open and enclosed arc lamps. 

Appointments Vacant.—The Electric Lighting Committee of 
the Watford Urban District Council invite applications for the 
appointment of a resident electrical engineer to take charge of 
and superintend the recently-erected electric lighting works.— 
The West Ham Town Council invite applications for the appoint- 
ment of electrical engineer.—The Corporation of Portsmouth 
propose to appoint a person who will be competent to prepare 
plans for and supervise the carrying out of the work of recon- 
structing the tramways in the borough and providing electrica! 
equipment. Farther particulars will be found in another column. 


Sheerness.—Ab the Urban District Council meeting last week a 
letter was read from the Electrical Power Distribution Company, 
intimating that they intended to include Sheerness within their 
sphere of operations, and informing them that a deputation would 
shortly wait on the Council. There was also an offer from Mr. 
Warden-Stevens to advise the Council as to the best scheme of 
lighting the town with the electric light. A motion to the effect 
that Messrs. Woodthorpe and Church, who have had charge of the 
electrical work in Sheerness Dockyard, be requested to inspect the 
Portsmouth works with the surveyor, and report upon the best 
scheme to be adopted at Sheerness, was postponed. 

Brighton.—Mr. W. O. E. Meade King held an enquiry on 
Thursday week into the application of the Corporation to borrow 
£64,000 for purposes of electric lighting. The Assistant Elec- 
trical Engineer explained the additions to be made to the plant. 
At present the works were capable of supplying 40,000 lamps of 
16 c.p. each, and the means to supply an additional 2,000 lamps 
of like candle: power were now required. There was a pressure of 
230 volte. He could not estimate the amount of electricity used, 
as it varied e This year, however, the amount would 
probably rise, as the pr had been lowered. The present charge 
was 7d. per unit per first hour per day of consumption, and ld. per 
unit per hour afterwards. 


Pemberton.—The question of allowing the new section of 


the Wigan tramways to pass through the township of Pem- 
berton has been left in the hands of the Highway Committee. 
The Lancashire Electrical Power Company have informed 


the Council thab they propose to renew their application 
(in an amended form) for an Act of Parliament next session for 
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the supply of electrical energy throughout the principal manufac- 
turing districts of Lancashire. The proposals now are to lay 
trunk mains from large central generating stations to any part of 
the district. No compuleory powers for local distribution or 
supply will be asked for, thus leaving ib at the option of the local 
authority to avail themselves of the provision or nob. 


Electrical Company, Limited.—We are pleased to learn that 
this Company has just filed its balance-sheet, which shows results 
beyond all expectations. After considerable writing off on the 
stock and writing off the patents, fixtures, plant, etc., to ls., the 
net profits amount to nearly £4,000. The Board of directors, in 
face of these favourable results, have resolved that the Company 
should undertake large installations, particularly for transmission 
uf power plants, of which the Company have several up to 500 h.p 
in hand already, and for this reason the capital has been increased 
to £50,000. Being affiliated to the Allgemeine Elektricitate- 
Gesellschaft, of Berlin, no plant can be too large for the Company 
to undertake. It has been further resolved to remove the electroliers 
department to other premises, and to convert the space thereby 
rendered available into technical departments, drawing offices, etc. 


British Westinghouse Electric Company.—The prospectus of 
this Company is issued showing a capital of one and half million. 
A site for the factory has been acquired near Mancheater. The 
details, however, of the Company’s proposed work will be found 
elsewhere. What we wish to say here is that if the same ability 
and energy is thrown into the operations of the Company 
here as has been in America the result should be success. 
Hardly anyone outside a limited circle understands the 
immense possibilities of electrical work in the near future, but we 
venture to say that so great is the prospective demand for appa- 
ratus that no existing company need fear this new competition. 
There are orders ahead sufficient to keep all going. the only danger 
being in a mistaken policy of cutting prices. There is no neces- 
ae Aa good work should not be paid for so as to give a fair 
pront. 


Barrow.— Plana, description of works, and estimates are to be 
forwarded by the County Council to the Local Government Board 
in connection with the application for borrowing powers. Messrs. 
Kincaid, Waller, and Manville have been instracted to include in 
the specification a clause to the effect that in case the work is 
completed before the specified time, the Corporation will pay to 
the contractors a premium equal to the amount of the penalty for 
every week so completed not exceeding four weeks. The borough 
electrical engineer's list of the materials which he recommended 
should be purchased from the British Insulated Wire Company 
bas been approved. and the materials will be purchased at a cost 
of £290. 163. 5d. It having been suggested that the price of elec- 
tricity for motive power and heating reduced, the question is 
now before the Buildings and Works Sub-Committee for con- 
sideration and report. 

Colne (L nes.) —The Town Council have adopted a report stating 
that the promoters of the Neleon, Colne, and Trawden light railway 
had entered into an agreement with the Lancashire and Yorkshire 
Railway Company, under which the company had agreed to with- 
draw their opposition to the length of proposed railway from Colne 
Station to Nelaon. Mr. Hewitt has visited the Harrogate electric 
lighting works, and steps are to be taken to give effect to the Colne 
electric light order of 1897. In . of the agreement 
entered into between the Corporation and Messrs. Greenwood and 
Batley, the necessary notice will be given of the intention of the 
Corporation to supp y the necessary current on the terms of the 
agreement, when the proposed railway is completed. A sub-com- 
mittee is to visit and obtain information upon the present system 
of traction, which is now being adopted at Blackburn, in connec- 
tion with the working of the tramways there. 


New Firm.—Messers. W. A. Wood, A. I. M. E., and W. A. Now- 
land, who have been assistants to the firm of Messrs. Wheatley 
Kirk, Price, and Goulty, of Manchester, for 11 and 17 years 
respectively, have now opened offices at 42, Spring-gardens, - 
chester, where they purpose to conduct a business on their own 
account, similar to that with which they have been so long 
associated. Théy intend to utilise their | and varied 199 4 
rience in connection with the valuation of engineering works, 
foundries, boiler works, shipyards, and various other properties 
connected with the textile, metal, and allied trades by under- 
taking such valuations, whether intended for flotation, transfer, 
adjustment of capital account, debenture or loan securities, 
probate, or other purposes; aleo to make periodical examination 
of works and report thereon, to negotiate partnerships and sale 
of works either by private treaty or by public auction. 


Hastings —The Town Council have adopted a re 
ing a proposal from a pro local company, to be called the 
Southern Electrical Installation and Wiring Company, Limited. 
The agreement set forth that the company, when required by the 
Corporation, should provide and fix necessary wires and fittings 
for using electricity on the premises of a consumer, the company 
to have power to refuse in any case in which the consumer did nob 
give sufficient security of the repaymente of the original cost of 
the installation. The Corporation to pay the company ld. per 
Board of Trade unit for all electrical energy supplied and paid 
for unlees and until the wires and fittings are paid for, the 
minimum payment to be 3d. for each 8 c.p. lamp or its equivalent 
installed. At the end of five years the Corporation is to have the 
option of purchasing the installation, in cases where consumers 
bad not purchased, at the original cost, plus 20 per cent. and less 
24 per cent. per annum (not exceeding 50 per cent.), for deprecia- 
tion. The company is to be liable for any repairs and maintenance 
other than renewal of lamps and shares, 
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British Aluminium Company, Limited.—The report for the 
year 1898 shows a gross profit of £28,581. After paying general 
expenses, interest on debentures and loans, and including the 
amount carried over from the previous year, there remains a 
balance of £9,780 available for dividend. The directors recom. 
mend the payment of the cumulative 7 per cent. dividend on the 
preference shares up to Jan. 1, 1897. The report states that while 
the Company’s factories are working well, the cost of production 
of the metal is diminishing and the sales steadily increasing. To 
provide for the large demand for carbide of calcium, new arrange- 
ments have been made with the Acetylene Illuminating Company, 
Limited, to take over favourably the manufacture of this producs 
at Foyers. In view of these arrangements, and of the rapid 
development in the aluminium industry, the directors are now 
completing arrangements for the consolidation of the debentures 
repayable on Jan. 1 next, and the repayment of the mortgages 
which were taken over with the properties. An issue of £300,000 
5 per cent. first mortgage debentures is proposed. 


Cardiff.—_At the last meeting of the Lighting Committee 
another discussion arose upon the appointment question recently 
referred to by us. We quote from the Western Mail as follows: 
In reply to Mr. Good, who asked what was being done in refer- 
ence to the resolution of the committee that the man Melhuish 
should be put on trial for promotion at the electrical works, the 
Chairman stated that in February, 1896, the Corporation passed a 
resolution putting the electrical engineer in full control of the 
works and of the engagement and discharge of the whole of the 
staf. This, the Chairman explained, removed all power of inter- 
ference from the committee. Mr. Good strongly commented upon 
the action of the electrical engineer, and especially his omitting 
to inform the committee, when discussing the matter, of the 
existence of the resolution. Mr. Fox remarked and all the other 
members agreed, that the electrical engineer would be well advieed 
if he endeavoured to meet tbe wishes of the committee in pro- 
moting members of the staff who had been with them from the 
beginning.” 

London County Counoil.—At the meeting of the Council this 
week it was agreed to lend the Hammersmith Vestry £30,000 for 
electric light purposes. The following recommendation was also 
on the agenda: That the Parliamentary Committee be instructed 
(a) to seek powers in the next session of Parliament to enable the 
Council to use one or more of the following systems of electrical 
traction—viz., conduit, trolley, or surface contact on all or any of 
ite tramways, and for that purpose to reconstruct the tramlines, 
and erect and place in, under, or over the roads such apparatus as 
may be necessary ; and (b) to take the necessary steps in the next 
session of Parliament to annul (if necessary) the proviso in 
Sectien 24 of the North Metropolitan Tramways Act, 1897, pro- 
hibiting the exercise in any place within the administrative 
county of London of the powers conferred by that section of 
regards the vse of electrical traction.” Sanction to the laying of 
mains under Electric Lighting Acts and Orders were granted the 
County of London and Brush Provincial Electric Lighting Com- 
pany, under the Holborn and Sc. Giles Order; the Metropolitan 
Electric Supply Company, under the Mid-London Order, 1889; 
and the Westminster Electric Supply Corporation. 

Bournemouth.—The surveyor has been instructed to Jay on the 
current at the Winter Gardens from the Corporation’s installation, 
and to arrange with the company for renting a transformer for 
using the company’s supply in case of emergency. With regard 
to the lighting of the pier, to the official opening of which we bave 
already referred, we learn the following particulars from the Zast 
Dorset Herald: ' The electricity is generated by means of a steam 
dynamo of 45 kw. capacity, and distributed from the engine-room 
ata pressure of 235 volts. There are six circuits, each having 
four arc lamps in series, making 24 arc lamps in all, another 
circuit for the incandescent lighting of the pier, and another 
circuit for lighting the Winter Gardens. The candle-power of 
the arc lighte varies from 2,000 to 2, fl0 each, the total candle- 
power in arc lighting being about 52, 800 c.p. The number of incan- 
descent 16-c.p. lamps on the pier is 100, making 1,600 c. p., and the 
Winter Gardens about 340, equalling 3 640c. p., making a total candle- 
power of 58,040. The whole of the eight circuits are controlled 
from the engine-room. In addition, there is an additional ewitch- 
board both at the pier and Winter Gardens, where the lights are 
again Civided into circuite consisting of from 20 to 40 Jampa each. 
The contract for the steam dynamo was given to Mesars. Siemens 
Bros., that for the laying of the cables, mains, and arc lamps to 
the Brush Electrical Engineering Company, for the supply of the 
electric light standards to Mesers. Macfarlane and Co., and for 
the high maata which are to be erected at the pier approach and 
the square to Messrs. Spencer and Co. These masts will be 60ft. 
higb, and will each carry three arc lamps with a lighting capacity 
of 2,600 c p. The whole of the works have been designed and 

ied out under the supervision of our borough engineer, Mr. 
F. W. Lacey.” 

Parliament. During the past week in the House of Commons 
the Lorde’ amendments to the South-Eastern Railway, Edinburgh 
Corporation, and the Leith Harbour and Docks Bills were agreed 
to. The following Bills were read a third time : Warrington Cor- 
poration, Liverpool Overhead Railway, West Metropolitan Railway 
Bill (as amended), London County Council (General Powers) Bill 
(as amended), Leeds Corporation Bill (as amended), Great Grimsby 
Street Tramways, and the Brighton Marine Palace and Pier. In 
the House of Lords the following Bills were read a third time and 
passed: Ayr Burgh, South-Eastern and London, Chatham, and 
Dover Railway Companies, Taff Vale Railway, Midland Railway, 
London and South-Western Railway, .Weseton-super-Mare Grand 
Pier, Cork Corporation, Birmingham Corporation, Midland and 
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South-Western Railway Junction, Lincoln and East Coast 
Railway and Dock, and Lowestoft Promenade. The rollo wing 
Bills were read a second time: Stockport Corporation, Brad- 
forda Tramways and Improvement, London United Tramways. 
The opposition to the London and North-Weatern (Additional 
Powers) Bill and the Brompton and Piccadilly-circus Railway Bill 
has been withdrawn. The West Metropolitan Railway Bill is 

titioned against by the London and North-Western Railwa 
ompany, by the Metropolitan Railway Company, by the Nort 
London Railway Company, and by the Wardens and Commonalt 
of the Mystery of Goldsmiths of the City of London. The Queen's 
consent to the Baker-street and Waterloo Railway Bill and London, 
Brighton, and South Coast Railway (Various Powers) Bill has 
been signified, and the Bills have been reported with amendments. 
The Midland Electric Corporation for Power Dietribution have 
petitioned the House of Commons against the Wolverhampton 
Corporation Bill, which has already passed through the Lords. 
The Oldham Corporation Tramways Bill has passed Sir W. H. 
Holdsworth’s Committee of the House of Commons. The City and 
Brixton Railway Bill has passed Lord Morley’s Committee of the 
House of Lords. The Bradford Tramways Bill has passed Lor d 
Egerton’s Committee, and will now come before Lord Morley’s 
Committee as an unopposed measure. | 


PROVISIONAL PATENTS, 1899. 


JULY 3. 

13694. Method of ventilating and keeping dry the wires and 
iosulation of telephone, telegraph, or electrical con- 
ductors. F. F. Bennett and A. W. Thomas, 13, 
Victoria-buildings, Mancheater. 

13719. Improvements in tubular masts for wireless tele- 
graphy and ether purposes. John Ambrose Fleming, 
Electrical Laboratory, University College, Gower-street, 
London. 

13730. Improvements in phonographs and graphophones. 
Auguste Cadot, Charles Ullmann, and Jacques 
Ullmann, 45, Southampton- buildings, Chancery-lane, 
London. 

13731. Improvements in electric accumulators or storage 
batteries. Georges Victor Lagarde, 45, Southampton- 
buildings, Chancery-lane, London. 

13732. Improvements in electrical storage batteries. Charles 
Eugene Lee, 28, Victoria-street, Westminster, London. 
(Complete specitication. ) l l 

13733. Improvements in apparatus for exciting alternating- 
current dynamos. Charles Denton Abel, Birkbeck 
Bank-chambers, Southampton- buildings, Chancery-lane, 
London. (La Société Anonyme pour la Transmission 
de la Force par L’électricité, France.) 


JULY 4. 


13733. Improvements in electric traction. Silvanus Phillips 
Thompson and Miles Walker, Morland, Chislett-rdad, 
West Hampstead, London. 

13802 Improvements in multi-rate electrio meters. The 
British Thomson-Houston Company, Limited, 83, 
Cannon - street, London. (Elihu Thomson and 
Frank P. Cox, United States) (Complete specitica- 
tion.) 

13804. Improvements in and connected with electric motors. 
Philip Middleton Justice, 55, Chancery-lane, London. 
(The Emerson Electric Manufacturing Company, United 
States.) (Complete specification.) 7 

13819. Improvements in automatio magnetic  circuit- 
breskers. Charles Edwin Starr, 45, Southampton 
buildings, Chancery-lane, London. (Complete epeci- 
fication. ) 

13826. Elastic and permeable 
batteries. Leopold Tobianski, 
buildings, Chancery-lane, London. 
fication. ) 

13846. Improvements in and relating to the manufacture 
of a composition from rhea fibre applicable for 
electric iasulation and other purposes. William 
James Cordner, 1, Queen Victoria-streeb. London. 

13849. Improvements in electric incandescent lamps. Jacob 
Atherton, 70, Palace-chambere, Westminster, London. 
(Complete specification.) . 


JULY 5. 


13860. Improvements in the method of distributing electric 
light. William George Inglefield, 34, John Dalton- 
street, Manchester. 

13907. Improvements in the manufacture of primary 
batteries. Charles Herbert Elliott and Edwin 
James Fumber, 174, Albion - buildings, Aldersgate - 
street, London. 

13920. Improvements in circuit-closing contacts for glow 
lamps and the like which cannot be interchanged. 
Siemens Bros. and Co., Limited, Birkbeck Bank- 
chambers, Southampton buildings, Chancery - lane, 
London. (Siemens und Halske Aktien-Gesellechaft, 
Germany.) (Complete specification.) 


electrodes for storage 
19, Southampton - 
(Complete speci- 
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JULY 6. 

13928. Improvements in dynamo-electric machines. Edward 
Eugene Brown, 16, Simpson- street, Newcastle-on-Tyne. 

13930. Improvements in magneto-electric generators. Frank 
Bryan, 87, Wellesley-road, Gunnersbury, London. 

13939. Improvements in or connected with street, road, or 
similar electric railways. John Milnes, 15, Water- 
street, Liverpool. 

13940. Improvements in or connected with electric alarms 
for clocks, also applicable to doors, windows, and 
the like. Jobn Worrall, 4, Clayton-rquire, Liverpool. 

13955. Improvements in apparatus or devices for giving 
electrical time alarms. Wilbelm Hausmann and 
Hermann Ritter, 70, Market-street, Manchester. 
(Complete specification.) 

13980. Improvements in apparatus for the electrical working 
of railway points and signals. Siemens Bros. and 
Co., Limited, Birkbeck Bank - chambers, Southampton- 
buildings, Chancery - lane, London. (Siemens und 
Halske Aktien-Gesellachaft, Germany.) (Complete 
specification. ) 

13981. Improvements in electricity meters for measuring 
rotary-phise ourrents. Siemens Broa. and Co., 


Limited, Birkbeck Bauk-chambers, Southampton- 
buildings, Chancery - lane, London. (Siemens uud 
Halske Aktien- Gesellschaft, Germany.) (Complete 


specification.) 

13991. Improvements in or relating to monophase electric 
motors. William Phillips Thompson, 322, High 
Holborn, London. (Eugenio Cantono, Italy.) 

13994. An improved key switch for electrical oirouits par- 
ticularly adapted for incandescent lamp sockets. 
Veritys. Limited, and William Reginald Ridings, 11, 
Burlington-chambers, New-street, Birmingham. 

18995. Improvements in and relating to the carbon-feeding 
mechanism of electric arc lamps. Veritys, Limited, 
and William Reginald Ridings, II, Burlington-chambers, 
New-street, Birmingham. 

13,996. Improvements in electric arc lamps. Veritys, Limited, 
and William Reginald Ridings, 11, Burlington- chambers, 
New-street, Birmingham. 

14010. Improvements in means for use in the production of 
radiation and light by electricity. James Swinburne 
and Charles Henry Stearn, 47, Lincoln's - inn - fields, 
London. 

JULY 7. 

14026. A locking device for electric incandescent lamps and 
holders. William James Martin, 123, High-road, Lee, 
London. 

JULY 8. 

14104, Improvements in trolley heads for electric tramways. 
George Hinde Nisbett, 15, Water-street, Liverpool. 

14105. Improvements in electric generators or motors. 
Benjamin Draper, 15, Water-street, Liverpool. 

14140, Improvements in or relating to electric motors. P. R. 
Jackson and Co., Limited, and Joseph Slater Lewis, 
322, High Holborn, London. 


SPECIFICATIONS PUBLISHED. 


1897, 
23623.* Electric incandescent lampe. Howard and Mayer. 
(Amended. ) 
1898. 


13316. Telephone installations. Lara. 

13702. Dynamo-electric machines and electric motors. Joel. 
14316. Dry and other galvanic batteries. Ball. 

14039. Collectors for electric railways. Taylor and Gardner. 


15118. Protective device for incandescent electric lamps. 
Kas. 

15191. Means or apparatus for use in protecting iron and 
stee) by producing magnetic oxide thereupon. 
Bower. 

15235. Blectrical time awitches, Wheatley. 


16125. Automatico code 
Pearson. 


Working of incandescence electric lamps. MacLagan. 


telegraph fire-alarm apparatus. 
16396, 


16734. Eleotric locks and combination mechsenism therefor. 
Newton. (Carleton.) 

16902. Electric motive mechanism for clocks and the like. 
Lake. (Société Anonyme des Horloges Electriques 
Cauderay. ) 

19621. Coin-freed electric meters. Crawley. 

1899. 
3316. El propellod and / or controlled vessels, 


Painton and Bainbridge. 


7654. Mothod of and apparatus for starting alternating- 
current electromotors or bringing them up to 
synchronism, Duddell. 


9429. Electrical aro lamps. Rosemeyer. 
9987. Binding post or device for connecting electrical 
apparatus. Lake. (Shattuck.) 
410119. Electrodes for batteries. Heidel. 


TRAFFIC RETURNS. 


Returns for T * Total receipts for 
week gee Increase -year. 
Line 881 
oe ee decrease. 
Ending 1899. 1898. 1899. 1898, 
N Tram- £ £ £ £ £ 
Y O e ctaes cies July 8 |4 333 3 926| + 407 |108,082/99,009t 
Black pool and Fleet 
wood Tramroad .. 8 | 889| — — 110 979 — 
Bradford City Trams] Feb. 5 145 — — 6,733 | — 
Bristol Tramways 
and Carriage Co.. . July 7 3, 1533,131[ + 22 — — 
City and South 
London Railway.. ,, 9 1.037] 913) + 124 | 2,017 | 1,901 
Dover Tramways ...| „ 8 219| 201| + 18 4,451 | 3,540 
DublinU.T.,elec.cars| „„ 7 1, 227,132 95 1,227 | 1,132¢ 
Dublin S. D. Electric 
Tramways ..... „ 9 1, 021] 834| + 186] 1,021 834 
Halifax Corporation 
Tramways ........ June 25 |1,198| — — 117,110“ — 
ver 20 Overhead 
e July 9 1.539 1,5899 - 50 3,001 | 3,155 
8 Staffordshire 
Tramways teas eel ons 7 | 683} 648} + 35 |17,203 16, 450 


* Since June 30, 1898, + Including horse cars. {Since Jan. 1 


COMPANIES’ STOCK AND SHARE LIST. 


raid. | Wednesday. 
Blackheath & Growch. District Elec. Lt., Ord. 1,201- 1-101, aise | 1558. 
Blackpool and Fleet wood 'r. mroad Shares 10 
Bournemouth and Poole Electric kupply, Limited, Ord.. 10 


Name. 


44 per cent. Cum. Pref .... .. ...... 10 
British klectric lractiun, Limited, Ordinary, Nas. 1- 30, 000} 10 
6 per cent. Cm. Pt., 80,001-40,000 (all paid)........ 10 143-143 
6 per cent. Cm. Pf., 40,001 60,000 . ...| 10 1 aah 
6 per cent. Perpetual Debenture Stock . 100 127- 
Brush Elecuical Engineering, Limited, ee aketa 2 13-3 
Non. Cum., 6 per cont. Fre... wea 3 > | 
per cent. Debenture Stock > ......... .... | 100 110.114 
44 per cent. 2nd Debenture IOE n 100 101-104 
Callendor’s Cable Qompany, 1 100 118-115 
Ordinary ... 8 e E 14-16 
6 per cent. Pref...... CFC 5 54-6 
Central London Railway, Uraruary ..... . se s.e.. . œ 18 184. 
Pref. Half- Shares. 8 Ar 
5 bł- 
Charing Cross and Strand C 6 10} 
43 per cent. Cum. «' 6 
Chelsea . P ͤ * eer è 7 
r cent. Debenture s 4100 112-216 
Oity of 128 on, Ordinary FF 10 18-15 
6 per cent. Cumulative Preiii.¶ 10 18-16 
b per cent. Debenture Stock - | 100 128-128 
Olty and South London Ratlway, Consolidated Ordinary . tne 67-00 
mm Ordinary .....esssossossossoso cocccccccccesccecs 5 
— 4 per cent. ' Debentures Stuck E E S T Fig 133- 
6 per cent. Pref. sacra 0 1 11 
10 
County of London and Brush Prov. Elec, Light c Co., Ord. 10 11-1 
6 per cent. Cum. Pref. ........... p 10 14-15 
43 per cent. Prov. Certs. e =< 62-54 
Crompton and Co | 8 44 
—— per cent. Debentures . = 90-108 
Crystal Palace District, Ordinary 5 i er bent. Stock 1 196-140 
Preference 5 per cont. Stokkxk/ 100 140-148 
Edison and Swan United Ordinary.. i <S 2-3} 
; per cent. Debentures .... 1.2.2... .c cece ccccvces 5 4-6 
4 per cent. Deb. Stock, Red 100 96-07 
Edmundsons’ ert ra Corp., Ltd., Ord. Shares, L 117,400 6 ta 
kleotric Construction, Limitea .... z 2 g 
—— 7 per cent. Cumulative Frei... 3 
—— per cent. Perp. lst Mort. Deb... ............ ..| 100 108-1 
W. T. Hentey's Telegraph Worxs, Oruuary . wees] 40 232-286} 
: per cent. Preference . 10 19 21 
per cent. Debentures ................aceeeee: 100 119-115 
Bouse- i ouse Com mpany, Ordinary 5 el 
7 per cont. erence . 6 
Imperial lramways, Limitdt.i w 6 - 
India Rubber, Gutta Perchs, and Telegraph worse ......| 10 
4 percent. Debentures... .... 2. esseere oeo. 100 101- 
Kensington aud Knightebridge Ordiuary.. e 133 
London Electric Supply, Ordimary................cssesece 8 
6 per cent. Pref. ....  ..scsccsseccceccecctccncce 6 7 
4 per cent. 1st Mortgage bebenture Stock, Red.. 100 104-106 
Metropo'itan Electric Supply, Limited, Urd., No. 1-62, 600 10 16-17 
o. 62,601-85,000| 10 154-164 
4 per cent. First t Mortgage D Debentare® Stuck . 100 11 
National Telephone, Ordinary.. weet 6 
6 per cent. Cum. First Pref.. 10 1 


6 per cent. Cum. Second Pret.. 
—— 6 per cent. Non. Cum. Tare Pref. aes 
apa oms Deb. Stock, Red er er 

Electric tied Company, Limited . 8 10 1 


Notting 16} 
Oriental, pue » 1879 x 5 1 4 
£4} Shares Ae muen R e ae 7 
Oriental Te 0 ae Bene Company. 1 
Oxford Elec Nos. 1 to 96 and 407 to 10,810 5 uA 
Royal £ Electrical 8 of Montrea lll 13 1 
n per cent. First Shares Mortgage Debentures . 100 105-168 
South Lon oü ee , Ordinary ..........-ce000| 8 eih 
88. James's and Pall Mall ited, Ordinary — gn : 10 717 
cent. Prei... 
elegraph Construction and Maintenance 5 18 80-42 
— M 5 Ordinary.. .. 108 2 
Tel anufacturing, vary.. CCC | 
— r oer: Cum. ..... '| ‘on 
Waterioco an Railway, Urdinary om - 
Wesuninster Blectsic Supply, Ordinary 5 
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NOTES. 


Iron and Steel Institute. — The autumn meeting 
of this institute commences at Manchester on Tuesday, 
Aug. 15. Full particulars of the papers to be read will be 
found in a recent issue. 


Institution of Junior Engineers. The members 
of this institution will on Thursday next, 27th inst., visit 
Messrs. Edw. Cook and Co.’s East London Soapworks at 
Bow. The party will take the train which leaves 
Fenchurch- street at 2.57 p. m. 


Electric Watering-Carts.— A water- cart has been 
recently tried in Paris in which an electric motor is used 
to distribute the water, and from the note we have seen 
we gather that the cart is also driven electrically. Rumour 
goes on to state that these electrical carts will entirely 
replace the older type of horse vehicle. 


Pacific Cable Surveys. A Dalziel telegram from 
Vancouver (B.C.), dated July 15, states that the British 
steamer “Egeria” has arrived there. Her officers are 
making a survey for the cable between Vancouver and 
Australia, touching at Hawaii and Samoa. They say that 
Great Britain has arranged to lay the cable immediately. 


Electrical Association of Canada.—The recently- 
held annual convention of this association at Hamilton, 
Ontario, lasted three days, and was largely attended by 
members. Mr. A. A. Dion, of Ottawa, whose paper on 
s Meters and Meter Rates” claimed a good deal of atten- 
tion, was elected president for the ensuing year. The 
aseociation will hold its next annual meeting at Ottawa. 


The Electrical Engineers (R.E.) Volunteers.— 
Useful and most interesting work has been gone through 
by the members of this corps during their first week's 
training, which was concluded last Saturday, the work 
including running plant for the searchlight work, and a 
good course of submarine mining being not the least 
interesting portion of their training. The next detach- 
ment will leave for Portsmouth on July 29, when about 
40 members will take part in work similar to above. 


Declined.—According to a dispatch from Washington, 
Brigadier-General Wood has declined the offer of the presi- 
deney of the Washington Traction and Electric Company. 
It is understood that the salary offered him by the traction 
company wae £5,000. Electricity of New York, which is 
responsible for this announcement, comments on the matter 
as follows: “ His present salary as Governor of Santiago is 
probably little more than one-fourth of this, and he has 
more troublesome people to deal with than motormen and 
conduetors.” 


Royal Society of Edinburgh.—Lord Kelvin sent a 
telegram to this society on the occasion of their last meeting 
which electrified thé audience without conveying any very 
definite information. The telegram read as follows: “ For 
the Royal Society to-night. Magnetism and molecular 
rotation. An electrified body is set into rotation by the 
generation of a magnetic field around it. The magneto- 
Optical phenomena discovered by Faraday, Kerr, and 
Zeeman are to be thus explained.—KELVIN.” Further 
details of the experimental facts referred to are anxiously 
awaited. 


Electric Lighting in Caloutta.—Among the public 
buildings in Calcutta which have been recently lighted with 
electricity may be mentioned Government House and the 
Currency Office. These, like the Belvedere, the Telegraph 
Office, and Alipore Jail, have their own separate installa- 
tions. The new Victoria Zenana Hospital has just had its 
installation taken in hand, and arrangements are in progress 
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for the lighting of the new General Hospital by electricity, 
No doubt, says Indian Engineering, the Post Office officials 
will feel themselves obliged shortly to turn to this method 
and relinquish gas. 

Pioneering Troubles.—A report from Vancouver 
illustrates the troubles which arise when a new industry 
is started in a partially civilised country. It seems that 
electric railways have been recently introduced into Corea, 
and that, as is usually the case, a few fatal accidents have 
occurred owing to people being run over by the cars. In 
the town of Seoul, the report goes on to state, the people, 
to the number of several hundred, have burned one car and 
smashed another. The Japanese and European engineers 
narrowly escaped death. The ignorant people attributed 
the drought which has continued for some time to the 
construction of the electric railways. 

Erratum.—The keen controversy which has taken 
place at Manchester over the electric tramway question 
is responsible for an error in the 1899 issue of the Central- 
Station Directory.” It is stated there that both Mr, C. H. 
Wordingham and Mr. H. Parshall have presented reports 
on the best system to adopt for Manchester. The mistake 
arose out of the keen comparison between Mr. Wordingham’s 
report to the Manchester Corporation and Mr. Parshall's 
report to Glasgow. We are correcting the error in all the 
directories left in stock, and would ask all previous pur- 
chasers to do the same. The Corporation of Manchester is 
quite content with Mr. Wordingham’s opinion, and has 
sought no further advice. 

Spanish Electrical Terms.—From the appendix of 
a dictionary which is shortly to be published by the 
Academy of Spain, we gather that certain fixed names for 
electrical units are to be established, and that these names 
will be accompanied by definitions which bring the units 
in line with those used by the rest of the scientific world. 
The list of these terms is published in the Telegraphista 
Espagnol, and from this we see that the names given of the 
units correspond in derivation with those in use in England 
and America. For instance, the following terms will be 
used: “amperio” for ampere, “culombio” for coulomb, 
“faradio ” for farad, “julio” for joule, omo for ohm, 
and “ vatio for watt. The last is perhaps the one most 
easily to be mistaken by anyone not having a knowledge of 
Spanish. 

Society of Arts.—Silver medals have been awarded 
by the Society of Arts to the following for papers read 
during the session 1898-9: Prof. George Forbes, F.R.S., 
for his paper ou “Long-Distance Transmission of Electric 
Power”; C. H. Bottomley, F. C. S., for bis paper on 
“ Photographic Developers and Development”; Dixon H. 
Davies, for his paper on The Cost of Municipal Enter- 
prise”; James Swinburne, for his paper on “ Nernst’s 
Electric Lamp” ; J. H. Collins, for his paper on “ Cornish 
Mines and Miners”; Philip Dawson, for his paper on 
“Electric Traction and its Application to Suburban and 
Metropolitan Railways”; Walter Hunter, M. I. C. E., for his 
paper on London's Water Supply”; and to Sir William 
Henry Preece, K.C.B., F.R.S., for his paper on “ Ætheric 
Telegraphy.” 

Electric Igniters.—The use of electric fuses for 
exploding blasting charges in mines is now so general in 
England that it seems strange to read of this system being 
on trial elsewhere. We gather, however, from Kuhlow’s 
Review that in the fiery mines in the Buhr district of 
Germany electric igniters have been finally adopted after 
two years’ trial. The fiery nature of these mines rendered 
an ordinary fuse somewhat dangerous, and henee an exten, 
sive test of the electric igniters has been made. As a 
result: they have proved to be quite as cheap and more 
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reliable than the common or garden kind of fuse. This 
we could have predicted from English experience, and it is 
noteworthy that the firm of Siemens Bros. were chiefly 
responsible for the development of these electric igniters in 
this country. 

Water Power in India.—Our readers will remember 
that some years ago there were standing advertisements in 
the technical Press in London for offers for the rights to 
use the water power at Perriyar, in India. We understand 
from Indian Engineering that up to the present no offer has 
been accepted, and that che water power is running to 
waste. Tho same applies to the falls at Cauvery, where 
large power is easily obtainable. Up to the present these 
matters are hanging, we believe, rather from the feeling that 
there is not an adequate demand for electrical energy in the 
district round the falls which can be easily reached. As 
the prosperity of India increases, and more faith is felt in 
the ultimate success of large manufactories in that country, 
there is no doubt that these water powers will be made use 
of. We trust that in this event English electrical firms 
will take an active part in the necessary equipments. 
The Telephones Question.—There is a rumour that 
an agreement has been arrived at between the Government 
and the National Telephone Company on the point left 
open by the Grand Committee on the Telephones Bill. 
The terms of intercommunication between the subscribers 
of the new and old exchanges is rumoured to be settled on 
the following basis: As soon as the new exchanges have 
secured an equal number of subscribers to the old ones in 
the same district, they will be entitled to free intercon- 
nection with the old exchanges. Until this equality in 
the number of subscribers has been reached, the new 
telephone authorities will have to pay one penny per call 
for all interconnections with the old exchanges. The 
agreement seems reasonable, as the intercommunication 
will be equally advantageous to the National Telephone 
Company when the new exchanges have secured a large 
number of subscribers. 

Obituary.—We regret to have to record the sudden 
death of Mr. Frederick Charles Webb, who in past years 
took a prominent part in submarine cable work. Mr. Webb, 
who was 70 years old, had recently undergone an opera- 
tion at a Hampstead hospital, and evidently took a too 
serious view of his condition. On Saturday last he fell out 
of a window some 30ft. above the ground, and was picked 
up dead. In the earlier days of submarine cable work 
Mr. Webb took a very active part in many ventures, 
such as the laying of the cable from Havana to Key West, 
from Holyhead to Howth, and from Marseilles to Algiers. 
Apart from that, Mr. Webb was placed in charge of many 
expeditions for cable repairs, and for his services in con- 
nection with the Platino-Brazilian cable was created a 
Knight Officer of the Imperial Order of the Rose by the late 
Emperor of Brazil. Mr. Webb’s civil engineering work in 
connection with ‘lighthouses and docks was of no mean 
order. 

Canadian Niagara Power Company.—A new 
agreement has been made between this company and the 
Government of Ontario, from whom it derives its water- 
power rights. In the place of a fixed yearly rental the 
company has agreed to make payments in proportion to 
the maximum power which it develops. Thus for the first 
10,000 h.p. the company will pay the Ontario Government 
£3,000 per annum. On the next 10,000 h.p. it will pay at 
the rate of 4s. per horse-power per annum, coming down 
to 3s. for the next 10,000 h.p., and 2s. for any power in 
excess of 30,000 h.p. The engineer of the Montreal 
Harbour Commission, after a careful survey of the water 
power at the Falls, states that after the Niagara Power 


Company has taken 120,000 h.p., five times that amount of 
power could be taken from the Falls on the Canadian side 
without reducing the volume of water passing over the 
Horseshoe falls sufficiently to detract from their natural 
grandeur. 

Alternating versus Continuous.—The location of 
the fight between the rival systems of high and low 
tension, or “alternating versus continuous,” has long since 
been moved trom London to the provinces. Whereas in 
the old days the Institution of Electrical Engineers used 
to debate the question at least twice each year, it has now 
come down to the municipal authorities. There are a 
number of cases where tho advocates of the alternating 
current secured certain towns, and the system is now being 
changed over to the direct-current one. The last instance 
is at Halifax, where Mr. H. F. Street has succeeded 
in persuading his Council to allow him to change over 
to the direct-current system those portions of the mains 
lighting the central part of the town. It seems that at 
Halifax five-sixths of the lamps installed are within a radius 
of 500 yards of Cheapside, and no more than this need be 
said to justify Mr. Street’s conclusion. A liberal extract 
from his report will be found elsewhere in this issuo. 


Remuneration.—We are glad to again see signs that 
the days of hard work and low salary for electrical engi- 
neers have gone by. A few years ago hardly one of our 
municipal electrical engineers was remunerated at his 
proper value, but with the increased financial prosperity of 
the undertakings, and also the increased competition for 
really competent electrical engineers, there has been a 
steady increase in the rates of remuneration all along the 
line. As is to be expected, the Scotch towns have not 
taken the iead in such advances. We are therefore exceed- 
ingly pleased to know that Mr. J. A. Bell, the borough 
electrical engineer of Aberdeen, has been given a very sub- 
stantial increase of salary, notwithstanding the fact that he 
has only held his position for a little over a year. It is 
owing to Mr. Bell’s work in connection with the tramways 
that the increase was carried, and we trust that we shall 
not vex the economic souls of the miserable minority when 
we state that a similar increase next year would not be out 
of place. 

Blast-Furnace Gas The utilisation of blast-furnace 
gas constitutes a problem which is claiming almost universal 
attention. Thousands of horses, or rather their equivalent 
in power, are running to waste daily for the want of a 
satisfactory utilising medium. Several papers dealing with 
this important subject have recently been read in Germany, 
and amongst them one by Prof. E. Meyer before the 
Verein Deutscher Ingenieure at Niirnberg. The first 
ironworks in Germany to instal plant on a large scale 
for such purpose, said the author in the course of his 
paper, was the Hörder Company. A works having an 
output amounting to 600 tonnen of iron daily might gene- 
rate about 10,000 h. p. to 12,000 h.p. by utilising the gas from 
its blast furnaces. The construction of large gas-engines 
offered many difficulties which did not occur with small 
engines. In this respect the high temperature of the gas 
to be dealt with was a source of considerable trouble, as it 
was very apt to injure certain parte—for instance, the 
valves. These difficulties had, however, been to a large 
extent overcome. 

Electrical Engineers Wanted.— With the increased 
prosperity of the electrical industry, there arises a demand 
for skilled engineers by practically all our large firms. We 
are glad to note in this respect that these firms are looking 
for their future assistants to the technical colleges, which 
for a large number of years have done such good work in 
educating those who wish to enter the electrical profession. 
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The grasp of first principles which these students obtain 
has, of course, to be supplemented by practical experience 
before they are worth large salaries. The fact, however, 
that these students have qualified themselves to hold the 
most prominent positions with electrical firms naturally 
tends toward those firms employing more students from 
the colleges. Following this up, we learn that in one of the 
technical colleges in London a notice has been posted to 
the effect that the following firms need more electrical 
assistants: Edison-Swan, Western Electric, Potteries 
Electric Traction (Stoke-on-Trent), Elliott Bros., Nalder 
Bros. and Thompson, British Thomson-Houston, Wireless 
Telegraphy, and the Thames Ironworks. 


Automobile Club—The committee of the Royal 
Commission for the Paris Exhibition of 1900 have 
nominated the Automobile Club as the consulting body 
to act in co-operation with the Royal Commission in 
reference to the automobile section of the Paris Exhibition 
of 1900. The exhibition is to open on April, 15 and to 
close on Nov. 5. Applications for space should be made 
direct to the secretary of the Royal Commission, St. 
Stephen’s House, Westminster, S.W. Forms for this 
purpose may be obtained from either the secretary.of the 
Royal Commission or from the secretary of the Automobile 
Club, 4, Whitehall-court, S.W. There will be no. charge 
for space. Automobile vehicles will come under Class 30 
(Group 6), and will be exhibited at Vincennes. This section 
of the exhibition promises to be one of considerable interest. 
Facilities are to be afforded for showing automobile vehicles 
in motion. In order to secure that adequate space shall 
be reserved for the display of the automobiles of British 
firms, it is requested that those firms who are not at 
present in a position to apply to the Royal Commission for 
space should inform the secretary of the Automobile Club 
about what area they are likely to require for their 
exhibits. 

The Santiago Mines.—Lieutenant E. E. Capehart, 
of the United States navy, recently contributed to the 
United States Naval Institute an interesting paper on the 
mine defence of Santiago Harbour. As the author had a 
good deal to do with the location and removal of the mines 
placed by the Spaniards to defend Santiago, his report on 
the arrangements and on the mines ig a valuable one to 
submarine engineers. The paper iteelf is reprinted in Cassier’s 
Magazine, where the members of the Electrical Engineers 
(Royal Engineer) Volunteers Corps will be able to peruse 
it. There were two classes of mines used at Santiago, 
one of which was to be exploded by contact, and the other 
by electricity.. From an examination of the contact mines, 
the author concludes that the growth of barnacles and 
weeds is so rapid in the warm water of the tropics that the 
contact arms rapidly become fixed. In fact, two of the 
United States battleships picked up on their screws mines 
of this description without suffering any damage. He 
advises, therefore, that such mines should be inspected at 
least once in three weeks. As regards the general arrange- 
ment of the mines, he thinks that with rather more care 
in the planting of electrical mines, no vessel would have 
been able to enter Santiago uninjured. 

Earthing Electric Light Circuits.—At a recent 
meeting in Boston of the American Institute of Electrical 
Engineers, Dr. Cary T. Hutchinson brought forward 
a paper on the protection of secondary circuits from 
fire risks. The author advocated the earthing of 
secondary circuits, and that the underwriters’ rules, 
which at present forbade this, should be altered. 
He proposed resolutions to this effect, which were 
earried. In the resolution, certain restrictions with 
respect to this earthing wers implied, but what 


these restrictions were it is difficult to gather from 
the reports before us. Practically all the speakers were 
agreed in earthing one wire of the secondary circuits, but 
we cannot think that they are right in cases where a large 
district is supplied from one network. Mr. Steinmetz 
went so far as to say that in the underground system the 
earthing of middle points of secondary circuits was the 
surest protection against electrolysis. We quite agree with 
Mr. Steinmetz, provided that he would ensure that the 
whole of the middle points which are grounded shall be 
maintained at the same potential. Otherwise earth 
currents will pass between the various earthing pointe, which 
will cause more or lees damage, as has been the case with 
the tramway earth returns. 

Electric Lighting in Brussels.—<According to a 
report prepared by Consul Roosevelt, there are at present 
some 66,000 lamps supplied from the electric light mains in 
Brussels. In consequence of the greatly increased use of 
electricity, the electrical works have had to be greatly 
enlarged. It is now proposed to buy five new generating 
seta, each of 1,000 h.p. These will be placed in the electric 
lighting stations already erected. At one time it was pro- 
posed to erect a new large electrical power-house outside 
the city limits, but the proposal was rejected on the plea 
that some 15 per cent. of the current generated would be. 
lost in transmission. The Corporation have decided to go 
back on the old-fashioned system of working new stations 
inside the city limits. We cannot conceive how the 
technical advisers of the town have been led to their con- 
clusions, as the loss in transmission is likely to be easily 
balanced by a decrease in capital charges due to the cheap- 
ness of a site outside the town. There is no doubt now 
that our large towns can be most economically supplied 
from works placed outside their boundaries, where cheap 
coal and water and means of transport can be obtained. 
The indireet costs due to placing central’ stations in con- 
gested areas are so great that engineers are all reverting to 
the system inaugurated by Mr. Ferranti at Deptford. 

Speed Regulation of Water-Power Plants.—At 
the sixteenth general meeting of the American Institution 
of Electrical Engineers, held at the end of last month, 
a good discussion arose on a paper by Dr. Allan 
V. Garratt. The paper, which was entitled “The 
Elements of Design Favourable to Speed Regulation in 
Plants Driven by Water Power,” was not iteelf a dis- 
quisition on the design of waterwheel governors, but 
rather on the design of the civil engineering works con- 
nected with a water plant. The author advocated strongly 
the reduction of the mass of moving water by placing the 
wheel or turbine as nearly as possible directly under the 
upper water-level. In other words, he advocated a practically 
vertical pipe to the turbine, and not an inclined one. In 
the course of the discussion the question of governors 
naturally arose, but practically all the speakers agreed with 
the author’s suggestion. It was pointed out that the inertia 
of the moving column of water was the great disturbing 
factor in maintaining a constant speed. There was no 
difficulty in obtaining a governor which would regulate 
for slow variations of demand, but it was difficult te 
prevent a governor from hunting when the changes were 
rapid and great. Dr. L. Bell agreed with the auther: in 
his condemnation of heavy flywheels, arguing thht by 
good hydraulic design much better regulation of speed could 
be obtained than by adding hundreds of tons in flywheels. 

Transference Ratios with Varying Membranes. 
The following communication on the Dependence of the 
Transference Ratios of Salts on the Nature of the Dividing 
Membrane,” by W. Bein, is abstracted from the Journal of 
the Chemical Society ; A review of the various values for 
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transference ratios of salts obtained by different methods 
leads to the general conclusion that the relative velocity of 
the kation is in all cases less when a dividing membrane 
is used than when no such division is employed. This 
difference is most marked for animal membranes, and is 
small or negligible for porous clay divisions or for parch- 
In order to test the correctness of this 


ment paper. 
conclusion, the transference ratios of hydrogen, sodium, 


lithium, calcium, and cadmium chlorides were dete: mined 
with various septa of (1) clay, (2) parchment paper, (3) fish 
bladder, or (4) goldbeaters’ skin, and in all cases the 
velocity of the kation is diminished by use of the two 
latter membranes. The values obtained by Hittorf and 
others with membranous septa are collected and compared 
This influence of the 
membrane does not appear to depend on its general per- 
meability, and the probable cause is briefly discussed ; it 
may be due to a chemical activity of the membrane, which 
would hence possess the character of an acid, or to polarisa- 
In either 
casé, the result is that membranes actually behave as partial 


with those obtained by the author. 


tion induced by the current in the membrane. 


semi-permeable divisions.” 
Paris Exhibition, 1900.—It is proposed to hold in 
connection with this exhibition an international congress, 


which shall be open to all interested in the progress and 
There is no reason to refer.to the 
advantages of such a congress, which there is every reason 
According 

to L’Electricien of Paris, an organising committee has 
ie appointed, and it has been decided to open the 
congress on Monday, Aug. 6, next year — the pro- 
ceedings to last a week. It has not been possible 
to arrange at present any exact programme of the 
proceedings, but the committee have formulated some sort 


development of science. 


to believe will attract considerable attention. 


of a scheme respecting which, however, it will be glad to 
consider other suggestions. It is proposed to divide the 


programme into three parts, the first of which will consist 


of papers and discussions upon a limited number of 
subjects, including, among others, the definition and fixing 


of certain units affecting the quality of heat, the scale of 


hardness of materials, electrical unita not yet defined, 
scientific literature, national laboratories, etc., visits to the 
exhibition, to laboratories, and to manufactories. 
are also to be conferences held upon new subjects. 
tickets will be sold at 16s. 8d. each, and these will admit 
purchasers to all the works, meetings, etc., and to the 
visits which are to be organised. Communications should 
be addressed to M. Ch. Ed. Guillaume, of the International 
Bureau of Weights and Measures, Pavillon de Breteuil, 
Sevres (Seine-et-Oise), or to M. Lucien Poincaré, 105 bis, 
Boulevard Raspail, Paris. 

Lord Kelvin. — At a meeting of the Glasgow 
University Court held on Thursday, the 15th inst., a 
petition to retire from the chair of natural philosophy was 
presented from Lord Kelvin. The Court decided to accept 
Lord Kelvin’s resignation with deep regret, and the 
principal of the university was asked to prepare a minute, 
to be signed by all the. members of the Court, expressing 
their sense of the great loss the university was about to 
sustain. We would remind our readers in this respect 
that Lord Kelvin has held his professorial appointment 
in Glasgow for 53 years, and in this he has established a 
record over any other occupant of the university chair of 
this country. When he was appointed to the chair of 
practical philosophy in 1846 he was only 22 years of age, 
and he had at that time already distinguished himself by 
his writings on scientific subjects. He was a student of the 
Glasgow University in his early days and before taking up 
his original work. It would be impossible to give even a 


There 
The 


résumé of Lord Kelvin’s work without taking up pages of our 
issue. Every electrical engineer who has had any theoretical 
training whatever is aware of the vast importance of this 
scientist’s achievements. He was knighted in 1866 for his 
work in connection with submarine telegraphs, and his 
peerage dates from 1892, when it was conferred upon him 
at the suggestion of the Marquis of Salisbury. Lord 
Kelvin is still enjoying good health; and his retirement is 
due to a desire to be relieved from the routine of the daily 
university class work. His scientific ability is still to be 
used in original research, and commercially it will be more 
available than it has been in the past. 


Westinghouse Meters.—We recently noticed in the 
Electrical World a good description of a new type of inte- 
grating wattmeter for alternating currents, introduced by 
the Westinghouse Electric and Manufacturing Com- 
pany. The striking feature of these meters at first 
glance is their very small size, they being very 
little larger than an ordinary ammeter and voltmeter. 
Their mechanism is of the induction type, and it does 
not require any electrical connections to the moving 
parts. This enables the mechanism to be arranged with 
the utmost simplicity, as all commutators and brushes 
are done away with. The moving element in the single- 
phase wattmeter is a single aluminium disc, which is 
supported on a short stiff shaft. The whole weight of 
this moving part is about 15 grm., which weight can be 
supported easily in jewelled holes without danger of 
scratching the jewels. The wattmeter is so designed 
that it is extremely accurate from 2 per cent. of full 
load up to 50 per cent. overload. The speed is 
kept down so that at the normal full load the dise 
only makes 50 revolutions per minute. The accuracy 
at overload enables the meters to be selected according to 
the mean load of an installation rather than its maximum. 
In this way much greater accuracy is obtained at light loads. 
As regards the loss of energy, the shunt winding of the 
meter only takes 1} watts, and the resistance of the series 
circuit is also kept low. The same firm has also developed 
an integrating metér for polyphase circuits on the same 
system, and without doubt these instruments will be shortly 
introduced by the company on this side. 

Institution of Mechanical Engineers.—The 
summer meeting of this institution at Plymouth com- 
mences on Tuesday next, the 25th inst. At this meeting 
the following papers are to be read and discussed as far as 
time permits, but the order in which they will be taken is 
not yet decided: The South Devon Atmospheric Rail 
way (preceded by certain remarks on the Transmission 
of Energy by a Partially Rarefied Atmosphere), by Sir 
Frederick Bramwell, Bart., D.C. L., LL.D., F. R. S.; “The 
Launching of a Battleship,” by Mr. H. R. Champness, chief 
constructor, Devonport Dockyard; “ Railway Viaducts in 
Cornwall, Old and New,” by Mr. T. H. Gibbons, divisional 
engineer, Great Western Railway, Plymouth ; “The 
Mechanical Appliances Employed in the Construction of 
the Keyham Dockyard Extension Works,” by Mr. Whately 
Eliot, Admiralty superintending civil engineer, Keyham 
extension works; The Machinery of H.M.S. ‘ Proserpine’ 
and H.M.S. ‘ Psyche, as illustrative of the Work done at 
Keyham, particularly with reference to the Practical 
Training of Engineer Students,” by Mr. Robert Mayston, 
RN., chief engineer, Devonport Dockyard; Outlet 
Valves at the Burrator Reservoir of the Plymouth Water- 
works,” by Mr. Edward Sandeman, borough water engineer; 
“Refuse Disposal, and the Results obtained from Six 
Months’ Working of the Refuse Destructor at Torquay,” 
by Mr. Henry A. Garrett, borough engineer and surveyor ; 
„The Incrustation of Pipes at Torquay Waterworks,” by 
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Mr. William Ingham, borough water engineer. In addition 


to the papers, numerous interesting excursions have been 
arranged, such as one to her Majesty’s dockyard at Devon- 
port on the Tuesday, to the Keyham extension works and 
dockyard on Wednesday, and to the Plymouth waterworks 
on Thursday. A large number of works in the district are 
being thrown open to members, amongst which are the 
municipal electricity works at Prince Rock, over which Mr. 
J. H. Rider will be pleased to show visitors. 


Steam-Turbine Development.—The Hon. C. A. 
Parsons contributes to Cassier’s Magazine a most interesting 
article on the development of the steam-turbine. It would 
be exceedingly difficult to find a more able writer on the 
subject than Mr. Parsons, who has invented and brought to 
practical use at least two types of steam-turbines, It will 
be remembered that the first one was developed and made at 
the works of Messrs. Clarke, Chapman, and Parsons, of Gates- 
head, and that when the firm dissolved partnership it became 
necessary for Mr. Parsons to design a new turbine which 
would not infringe his first invention. This he did with 
remarkable success, and has succeeded in building turbines 
which are quite as economical as the highest class of triple- 
expansion engine. In the article in Cassiers Magazine 
these early types are referred to and illustrated. The last 
part of the article is devoted to the application of steam- 
turbines to the driving of ships, and to the interesting 
experiments which were made on the “Turbinia.” 


When this had been got over by increasing the number 
of the propellers, and placing several on the same 
shaft, the boat reached the high speed of 34} knots 
per hour. The author also refers to the general 
design of a destroyer, called the Viper,” now 
being prepared for her trials, on whieh a guaranteed 
speed of 35 knots an hour is expected to be exceeded. 
With this boat the horse-power per ton of total weight of 
machinery, including boilers in working trim, is 75 with 
the turbines, as compared with 48 with ordinary engines 
and the same class of boiler. A few particulars of a pro- 
posed design for a larger vessel of 3,000 tons diaplacemens, ; 
capable of going at 48 knots per hour, is given by the: 
author. It need hardly be pointed out that such speeds as. 
these would revolutionise marine warfare. We are glad to 
remember that electrical engineering has been reaponsible 


The 
author points out the early failures to get high speeds | 
owing to cavitation taking place behind the propellers. | 
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for the improvement in the design of such a valuable 


engineering agent as the steam-turbine. 


Automobiles.— Electricity of New York, in commenting 
on the increasing popularity of automobiles in that city, 
remarks that scarcely more than a year ago the passing of 
an automobile through the streets excited much curiosity, 
whereas now a horseless carriage rolling down Broadway 
hardly excites a glance from pedestrians. This sudden 
leaping into popularity of the automobile, says our con- 
temporary, may be attributed in part to the recent elec- 
trical exhibition in Madison-square Garden, and in part to 
the tact that an international challenge cup bas been placed 
in the hands of the Automobile Club of France to be 
regularly contested for. It is stated that one firm of manu- 
facturers has received £200,000 worth of orders for auto- 
mobiles during the past month Of these orders one is 
said to be for a thousand vehicles for a Chicago company 
which, it is asserted, has £200,000 in orders to be filled 
abroad. To what mammoth proportions the automobile 
industry has grown may be gathered when it ie stated that 
at the present time there are no Jess than 60 concerns 
engaged or about to engage in the manufacture of motor 
vehicles in the United States, with an aggregate authorised 
capitalisation of no less than £38,000,000, while each week sees 


several new companies incorporated in this line of industry. 
Our contemporary adds that, ax has all along been recog- 
nised, the great drawback to the electrically-propelled auto- 
mobile is the weight of the batteries, which is necessarily 
considerable in proportion to the number of passengers 
carried, and 9s a consequence seriously affects one of 3 
most essential elements—namely, the paying capacity of 
the vehicles. Lilectricity thinks that if this can be remedied 
it may be confidently predicted that a still greater impetus 
will be given to the electric automobile industry, as this 
type of conveyance certainly has advantages over the 
ordinary horse-drawn vehicle, not the least being a feeling 
of security on muddy or slippery pavements that is never 
experienced with animal motive power. Moreover, it costs 
about £16 a month to keep two horses in New York, 
whereas the operating expenses of an electric automobile 
capable of doing the same work would probably not exceed 
6s. a day. 


The “Harrison” Primary Battery.—In tbe 
Journal of the Franklin Institute issued this month there 
is a description by J. D. Darling of a new primary battery, 
which ip called the Harrison.” In the author's introduc- 
tioa to his description he uses expressions which are quite 
incerrect seiontifically, Of these the following is an 
example : “ Polarisation is a condition due to the formation 
of a body (most commonly hydrogen) by electro-chemical 
decompasition upon the negative electrode, whereby a 
current in opposite direction to the normal current of a cell 


is prodaced, and through which the normal current may be 


greatly weakened.” It seems to us that in this case the 


‘author is confusing E. M. F. with current. But it does not 


detract from the informatien given concerning the new ceil. 
In this the polarising element is lead peroxide, having a 
hard core of lead, which forms the negative element. The 
positive element is amalgamated zinc, and the eolution con- 
sists of dilute sulphuric acid in the proportion of one part 
of acid to six parts of water. The E.M.F. of the ceil ranges 
from 2'4 to 2'5 volts. The internal resistance of the size 
experimented with by the author is ‘15 ohm, and on short 
circuit the current reaches about 16 amperes. The negative 
element is in the form of a round stick, about 4in. long by 
1 in. in diameter. The great difficulty in the marufacture 
of these negative elements was to ensure that the peroxide 
of lead acting as the depolariser should not disintegrate 
when used. The exact means by which this has been 
overcome are not given by the author. The positive 
element consists of a short rod of zinc 1šin. long by Lin. 
in diameter. To keep this zinc well amalgamated an 
inverted cone is made in the upper portion, running down 
below the halfway line, and this is filled in with zinc 
amalgam. The action in the cell then tends to dissolve 
the zinc from the amalgam and to leave the mercury free 
to creep down over the surface of the solid metal, protecting 
it against focal action. The author proceeds to describe 
tests made on the cell when supplying the circuit of 
eight ohms resistance for 12 days of eight hours each. 
The circuit was opened and closed at five minutes intervals 
by clockwork. The voltage at the commencement was 
2˙5, and at the end of 12 days it had fallen to 1:8. 
Comparative trials with other calls under the same condi- 
tions showed that the Harrison cell had greater lasting 
power. The author in the last part of his paper describes 
another form, known as the No. 3, to be used for heavy 
work. It is designed to have 300 ampere-hours capacity 
on a slow rate of discharge. It is also designed so that 
there shall be exceedingly little waste in the material. In 
this case the positive element consists of granulated -zinc 
amongst which mercury is placed. The author claims | in 
this way that there is no zinc wasted. 
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THE PHYSICAL PROPERTIES OF MATTER: HOW 
N ACQUIRED. l 


BY R. C. SHETTLE, M.D. 


In my treatise, published in 1897, entitled The Origin 
of Matter and Force,” I traced the formation of matter to 
the greater or less condensation and segregatjon under 
cohesion of portions of the earlier homogeneous continuous 
medium which, in accordance with the Bible statement, I 
recognised as pervading what is usually called space. To 
this medium I gave the name “eogen,” as expressing the 
dawn of a process of development (beginning of the going 
forth). The properties of the formed matter were considered 
due to the quantity of eogen so compressed as to assume 
under rotation its many forms; the uncondensed residuum 
constituting the very important “ether” physical force, 
originating in cohesion being the result of the motions of the 
units whether large or small, few or many. 

At the outset it will be well to define the terms eogen, 
matter, and ether. (1) Eogen is that primary stuff which 


is supposed to have been continuous, perfectly homogeneous, | 


and equally diffused throughout space; being.so equally 


diffused, no one volume, either great or small, differed from 
any other equal volume in density, or in any other respect. 


‘Cohesion existed equally throughout this formation, because 


every part was in absolute contact with its surroundings. 


(2) Matter is what was due to the result of condensation of 
this primary stuff under the influence of cohesive force as 


above defined. (3) The ether is the residual eogen, which 
became expanded, attenuated, or separated by the pull 
Thus the 
existence of matter in all its stages of ether and force was: 
Diagram No. I. graphically represents the : 
conditions above described: (1) eogen, to us illimitable ;: 
(2) m, matter, and e, ether, the latter illimitable as to space 
or extension; (3) a planetary system immersed in ether; 


exercised upon it by the condensing units. 


accounted for. 


and (4) a lump of earthy matter, molecules, and ether. 


m 


DiadRAM No. I. 


The object of this paper is to show how matter under 
rotation could acquire its yet more characteristic forms and 
properties. The theory is based upon what may be defined 
as the effects of rotation acting in accordance with the laws 
of motion upon various quantities of eogen, imparting to 
them certain special characteristics pertaining to the dia- 
magnetic, or the magnetic, conditions found in all forms of 
matter. Hence it followed (1) that the force of cohesion 
- existing in any given volume was proportional thereto; (2) 
that the degree of condensation to which any portion was 
subjected would be proportional to the quantity of eogen in 
that portion; (3) that each condensed portion primarily 
assumed the spherical form under the central action of the 
force of cohesion ; (4) that the spherical would give place to 
the spheroidal form under eventual axial rotation ; and (5) 
that in the process of condensation in proportion to mass— 
t.e., to the quantity of eogen which it contained - there would 
arise suction stress, not only upon the surrounding ether, 
which thereby became condensed upon the surface of the 


became more closely packed. 


spheroid (causing two kinds of ether, as to density, to be in 
existence), but also upon every other unit with which the 
condensed portion was associated. It is further obvious that 
the attenuation of the residual ether must be in direct pro- 
portion to the condensation of eogen. The suction force on 
the ether would thus become of great importance in the 
evolution of all natural phenomena, more especially biological. 

For present purposes it will be sufficient to subdivide 
matter as now known into diamagnetic bodies and magnetic 
bodies, because of the great distinction of form connected 
with the two conditions. Diamagnetic bodies, in themselves 
very numerous, are all elongated equatorially ; magnetic 
bodies are apparently elongated axially. As to direction, 
two distinct forces are engaged in the production of formative 
results: (1) centripetal force, the effect of cohesion, and (2) 
centrifugal force, the effect of rotation. The former is in 
proportion to the contained eogen (now matter), the latter in 
proportion to the velocity of an acquired rotary motion 
tending to throw out or extend the matter equatorially, 
thereby forming spheroids, or more or less flattened discs. 
Thus with a given rate of motion and a certain quantity of 
eogen converted into matter,” an oblate spheroid form, as 
the earth, results; but the same process may be carried 
further and even give origin to that arrangement of planetary 
matter exemplified, as is supposed, in Saturn’s rings. But, 
on the other hand, magnetic material units or bodies appear 
to become ‘elongated in the opposite direction—+z.e., in the 
axis of rotation. I hope to satisfactorily explain the cause 
of this. 

Diamagnetic Forms of Matier.—As most matter is dia- 
magnetic, and its production, according to this theory, one of 
great simplicity, it will be well to consider these bodies first. 
For the purpose of description it will suffice to consider 
condensation as acting upon three several volumes of eogen 
to form separate portions of matter (a) of, say, six cubic 
feet ; (b) another of three cubic feet; and (c) a third of 
one cubic foot. (Note—I name three quantities only, 


| because three centres varying in force dependent on density 
| acting at the centres of three condensed and still condensing 


volumes of matter would by the stress which they mutually 


exercise, under motion caused by condensation, appear to 
| suffice for explaining the axial rotation of each, although 
‘| a larger number of bodies with their several centres of action, 
| as, e.g., in the solar system, would of course be more fertile 
in results.) 


It is assumed that in each case condensation has been 


connected with motion, causing differentiation of density in 


each volume, whereby the attraction due to the lessened 
continuity in the condensed ether, as well as in the original 
residual ether, has been diminished, but without producing 
complete separation. Contraction towards the physical centre 
of each material body would be the immediate effect of such 
differentiation, as in crystallisation, and would increase as the 
disparity of density between a inass of matter and its surround- 
ings proceeded. This admits of no dispute, because the 
central force of attraction would be a constantly increasing 
force —i. e., in proportion as the matter (condensed eogen) 
Therefore whilst increased 
cohesion was resulting from condensation into spherical units, 
the formation, or development of the unit was allowing (if 
not absolutely causing) the surrounding ether to become 
proportionately more attenuated, because the residuum and 
formed units of matter would be still in absolute contact. 
Here, again, a relation as between the formed crystal and the 
mother liquor holds good (only to a greater extent), for the 
molecules of the crystal are withdrawn by stress towards the 
concrete centre. 

It may be inferred that, in proportion to mass, each of the 
spherical units above referred to would exercise stress upon 
the other two. Consequently the stress which three or more 
bodies, each in motion, mutually exercise, becomes an active 
force in the production of rotation by the oblique action of 
forces directed towards a common centre or point, and the 
centrifugal force set up by rotation converts the spherical 
into the spheroidal form. In this way the equatorially 
elongated form of diamagnetic matter would be acquired 
from the rotary motion of primitive matter during its con- 
version into yet denser matter, and it is obvious that very 
considerable modifications of such form would result from 
disparity between the centripetal and centrifugal forces through 
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variations in the quantity of contained eogen and the stress 
thereby exerted upon or received from other bodies, coupled 
with which there would be variation of stress from differences 
in their rate of rotation. The primary eogen formed but one 
mass, and until separated into portions (as assumed) must 
have been of one kind magnetic or diamagnetic. Matter in 
this paper, whether as to its origin or to its acquisition of 
properties, includes terrestrial and celestial matter of every 
condition. 

Thus much in support of my theory, that the ultimate units 
of formed matter were brought into existence by rotation of 
certain conditioned portions of a perfectly homogeneous 
original stuff. Similarly, all the properties pertaining to 
diamagnetic states of matter are equally attributable to the 
same cause. These properties are stated in the text-books 
to be extension, divisibility, porosity, impenetrability, com- 
pressibility, inertia, hardness, elasticity, and resistance to 
elongation. All these may, as reasonably as form itself, be 
referred not only to the degree of condensation, but to the 
direction in which the resulting pressure was most strongly 
exercised under the motion and stress of other bodies. 
(Note.—Attraction and repulsion are also general properties 
of matter, but the consideration of these is reserved until I 
deal with magnetic matter, in which they are most marked.) 
But, in connection with diamagnetic matter, I can hardly 
avoid directing attention to the shape of the blood corpuscles 
in three of the most distinctive forms of animal life, as show- 
ing the unity of principle which, in accordance with this 
theory, is involved in the mechanism of the universe. 
Human red-blood corpuscles and the red ones of most 
mammals are small, flattened, somewhat biconcave, circular 
discs which, when at rest, tend to cohere by their concave 
surfaces and form piles, as of coins, This indicates attraction 
acting between and on those surfaces of adjacent corpuscles— 
@ very important fact in connection with this theory. The 
blood corpuscles of birds and reptiles, on the other hand, are 
equatorially elongated, oval, and with an equatorially 
elongated central nucleus; in the Proteus, a low, 
amphibian form of animal life, these blood corpuscles 
are larger than in any other class of animal. Certainly 
the form and relative size of the blood corpuscles, the 
units by whose motion and influence all the pheno- 
mena of animal life are sustained, clearly indicate 
that they, in common with units of mineral matter, 
have acquired their form and properties under the rotary 
motion of certain conditions of matter: and we may infer 
that the flattened biconcave, more or less circular discs which 
tend, as stated above, to cohere when at rest, are indications 
of greater centrifugal force in one prevailing direction or 
limited plane acting upon elements in which cohesion, one 
form of energy, is very marked ; whilst, on the contrary, the 
enlarged flattened oval discs with a nucleus of the same 
form indicate that these have been built up whilst under- 
going comparatively slow rotary motion acting on matter in 
which cohesive power and its accompanying form of energy 
are defective, and this in inverse proportion to their size. 
In other words, the small human blood corpuscles are built 
up of matter in which cohesive force and rotary motion are 
comparatively great, whilst the blood corpuscles of greater 
size, a8 most marked in the Proteus and Amphiuma, are 
built up of matter endowed with but little cohesive force. 


It is well known that the current rate of motion is slow, 


and it may be said that they owe their comparatively large 
size, physical properties, and shape to the feeble energy of 
their matter. 

Magnetic Matter.—The formation of magnetic matter, 
having the tendency to elongate in the axis of rotation, has 
next to be explained, and to better show how the phenomena 
of this kind of matter are evolved I refer to experimental 
work and results as represented in the annexed diagrams. 
Diagram No. II. shows the phenomena which exist around 
an ordinary bar magnet. Let N and S represent a bar 
magnet, of which z x are the true pole-points. E is the 
equator, which is always oblique to the axis of the bar, just 
as the terrestrial magnetic equator is oblique to the 
geographical equator, and from the same cause—viz., the 
resistance which matter opposes to the direct transmission of 
force. , ö 

A careful practical examination of the lines of force 
which emanate from a bar magnet may be made by the use 
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of iron filings in the ordinary way of detecting magnetic 
action, and with points of previously magnetised fine 
needles, tin. or zin. in length. The former should be used 
for ascertaining the general direction of the force in and 
around the bar, as well as for temporarily retaining that 
direction, the latter more especially for determining the 
situation of greatest intensity of polar phenomena. But 
they are useful for both purposes, especially when suspended 
by a fine fibre of raw silk, and well balanced. The filings 
will show that the lines of force, C C C’ C’, which emanate 
from every side of either pole-end, take curved directions 
from the line of the greatest potential, marked L, on one 
pole towards other similarly curved lines emanating from 
L’ on the other pole; whilst from the same lines, L and 
L', on both poles, other lines, M M M' M’, pass away from 
the ends of the magnet. The curves of these lines 
appear to be identical in form with those which pass 
in the opposite direction—t.e, towards the equator. 
It is thus found that as the curved lines, C C C' C, 
pass away from every point on each pole-end towards 
a similar point on the other pole-end, the magnet really 
exists in a more or less spheroidal atmosphere of such 
lines of force, supplemented by two hemispherical groups, 
M M M' M,, of the same kind of lines of force also emanating 
from the bar at the lines L and L'. The precise seat of the 
pole-points and of the lines L and L' can be determined by 
placing the needle points, pointed end downwards, upon the 
ends of the bar; the needle point exactly over the pole-point 
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DracRam No, II. 


will be quite vertical—t.e., at right angles to the surface of 
the bar—the others will have the same north and south 
vertical direction, but assume an increasingly more oblique 
direction or position as they are made to approach nearer to 
the sides of the bar. When the line L across one end of the 
bar magnet has been determined by the position of the needle 
points resting upon it, and a similar pole of another bar 
magnet is pushed towards it, pole-end to pole-end, the needle 
points lose their vertical direction and fall on the bar as soon 
as or before the two poles touch. It will then be found that 
the polar line, again, as indicated by the vertical direction of 
the needle points, is now precisely over the line of contact— 
i. e., if the force iu the two bars is equal—if not, then it is on 
the stronger bar; the difference of position corresponding 
with the mean of the two forces. This fact has great 
significance in explaining the phenomena of bar magnets, 
because it proves (1) that suction force is constantly exerted 
upon each of the two magnets, one acting on the other ; 
(2) that the stronger magnet abstracts from the weaker ; 
and (3) that it is to this suction power, or stress, that the 
phenomena exhibited at the poles of bar magnets are due. 
(Note.—Such investigation traces the suction power to the 
constant rotation of a molecule, set up by solar terrestrial 
‘stress; and so it goes very far to prove that unless such 
rotation were maintained, no suction power or any other 
phenomena could be evolved.) | 

I would further add, with reference to the examination 
of bar magnets, that the central parts of fine needles from 
which long lengths of the two ends have been broken off, 
when magnetised and suspended by fibres of silk are, 
perhaps, the only means of accurately finding the obliquity 
of the magnet’s equator, or the extension of curved lines 
of force across the equator from pole to pole. It appears 
to me impossible that any mathematical treatment of this 
‘subject could suggest the existence of these phenomena of 
polar displacement before described; or, if such is assumed, 


72 


THE ELECTRICAL ENGINEER, JULY 21, 1899. 


could explain the eause of. the phenomena unless as a 
consequence of stress resulting from the formation of matter 
by condensation of the primary stuff, the ether being the 
residuum. Thus stress became a natural sequence of con- 
densation, and physical force was originated by the stress 
which the units in proportion to their density and motion 
exercised upon each other, and upon the residual eogen, or 
ether, out of which they were condensed. In short, accord- 
ing to this theory, every mass in proportion to ita density 
is always exercising suction stress upon the ether, and in 
accordance with the well-known laws of gravity, which are 
thereby explained, upon every other body with which such 
mass is directly or indirectly associated. Such a mass 
also thereby causes the evolution of phenomena which 
may be defined as the properties of each form of matter. 
It appears to me that these are sound logical deductions 
which mathematical treatment can confirm but cannot refute. 
Having devoted much time to the practical examination of 
phenomena evolved by bar magnets (of which the above is 
but a very scant statement), I am not only in a position to 
vouch for the accuracy of those here mentioned, but also to 
explain the mode in which they are produced as an effect of 
stress; not, indeed, of bodies at rest, but of bodies subject to 
and affected by the known rotary motion of the earth in 
relation to the streas of the sun—i.e., of another unit also 
undergoing rotation, the motion of the surface of one body 
aE direction opposed to that of the opposite surface of 
other. 


Dıaera{m No. III. 


The intimate relations between terrestrial magnetism and 
the sun influence, as described above, cannot be neglected 
in any enquiry as to the cause and nature of terrestrial 
magnetism. It is also aed Impossible to ignore those 
relations in any local manifestations of the same force. In 
fact, it may be truly asserted that every bar magnet is 
nothing more or less than a form of matter which, from the | 
nature of its composition, has the property of locally showing 
the effects of solar-terrestrial stress exercised, as above defined, | 
upon that portion of the earth’s mass constituting the material | 
of the bar. Diagram No. III. will, I think, help to show how 
the phenomena explained by Diagram No. II. appear to be 
brought about by bar magnets. Thus, let RR represent the 
diameter of a quantity of eogen undergoing conversion into a 
magnetic unit by rotation on the axis, AA. The central 
forces in such a unit are by this theory sufficient to prevent 
equatorial bulging. Owing to absolute contact between the 
surface of the unit and the ethereal atmosphere, suction force, 
created by the condensing unit in proportion to mass, is 
exercised upon the surrounding ether, consequently the 
motion of the unit is imparted to the ether, and is 
augmented in proportion as the condensation of the unit 
increases the pull upon the ethereal atmosphere. The ether 
becomes more attenuated. 

With regard to the effects of rotation upon the sphere at 
any point on the surface which is equidistant from the poles 
of rotation, we note as follows: (1) the rotation of the 
‘sphere causes the ether to assume the form of right and left 
hand vortical motion as the poles are approached from either 
direction ; (2) the attenuated state of the ether permits the 
ethereal vortices to take a more or less bulging equatorial 
form under the influence of centrifugal force, and the curved. 
lines represented by CC C' C' in both diagrams are thus 


originated ; (3) the indrawing of these ethereal vortices from 
the poles towards the equator under centrifugal force, as 
stated above, is followed by the formation of other ethereal 
vortices around the extreme ends of the poles. The apices 
of such vortices point towards the apices of the first-named 
equatorial vortices, and their bases away from the pole-ends 
These i as seen in both diagrams, are marked 
MMM! M'. The change in the direction of the polar 
vortices and the formation of the equatorial vortices also may 
be explained by reference to Diagram IV., which represents 
a wooden cylinder and a piece of cord sufficiently long to 
pass many times round the cylinder, nailed over its axial 
centre at C. The cylinder is then rotated upon its axis 
three times, the cord during rotation being held in such a 
manner that the two strands may pass in opposite helical 
directions round the cylinder. When this has been done, 
the two strands should be again nailed to the cylinder at P 
and P. Then the direction of the cords should be reversed, 


DiacRaM No. IV. 


the cylinder rotated three times in the same direction as 
before, and the two ends of the cord fastened at E and E. 
When the helical formations have been thus produced, 
rotating the cylinder upon the axis, A A, it will be found 
that they may be all produced by the same rotation of the 
cylinder in the direction of the arrow at C, but that whilst 
the two central helices commence from C, one taking a right 
and the other a left hand direction, the helices between P 
and E and P and E have commenced at E and terminated 
at P and P, where they take the same helical direction as the 
oblique line which form the two halves of the central helices. 
Substituting a supposed magnetic unit for the cylinder, and 
arguing from these experimental results, it is concluded (1) 
that the greatest stress is exercised at C, which is represen- 
tative of the equator ; (2) that the axial rotation of the unit 
by the stress of an opposite body originates lines of stress 
taking right and left hand helical directions to the points 
P and P, supposed to be the true pole-points of the unit, 
situated a short distance within the ends of the poles of 
retation, from which points the current stress is emitted as 
lines of magnetic force. 


E 
DiIAdgAM No. V. 


But the polar vortices may take their origin in one of the 
two following ways, and perhaps partly in both: (1) The 
rotation of the unit tends to create motion in the ether at 
the poles of rotation. This ether motion not moving with 
the same velocity as that on the surface of the unit, is 
productive of other currents which, although moving in the 
same direction as the unit, are sufficiently distinct to be 


‘THE EL. EOTRICAL ENGINEER, JULY 21, 189. 


designated secondary motion—motion which would be con- 
tinued outwards in helical direction, the diameter of the 
helices increasing as they receded from the poles of rotation 
under the radiating influence, more especially of the polar 
forces. Another and very important element in the forma- 
tion of these vortices by retardation, or lag, is the stress 
which the unit here exercises upon the ether, thus tending, 
in proportion to the stress of the unit, to increase lag. The 
direction of this stress takes the form of inverted and 
truncated cones, the truncation occurring at the line in the 
unit upon the centre of which is situated the true magnetic 
pole. (2) On the other hand, the rotation of these polar 
truncated cones of stress may be the result of lateral extension, 
or that in the direction of the shorter axis which, acting 
upon the unit, causes its rotation. It would in such case 
travel down the cones to the polar points, and then be 
emitted from the unit in lines parallel with those of the 
force which traversed the opposite hemisphere of the unit. 
Adequate cause is thus found for the formation of these 
polar vortices and of the polar phenomena of repulsion. 

Diagram No. V. represents more especially the stress which 
the unit is exercising upon the ether in the polar regions, and 
engaged in the formation of the polar vortices marked M 
and M’ in Diagrams II. and III. The late Astronomer Royal 
was, I believe, the first to call attention to the fact that the 
magnetic poles of bar magnets are situated within the ends 
of the bars, and that the seat of the pole-point had a definite 
relation to the length of the magnet. I venture to think 
that the cause of the phenomenon is found in the fact to 
which I have here drawn attention, because the seat of the 
polar line must have a definite relation to the degree of 
obliquity which the spherical unit produces upon the direction 
of the lines of stress originated in the surrounding ether, 
thereby defining the limits of the equatorial and polar 
vortices of force. This diagram also shows the polar cones 
of forces which are truncated at the lines L L’. RR is the 
diameter of the unit, A and A’ the axis of rotation, E and E 
a line defining the direction of the equator, CC C' C' repre- 
sent the equatorial vortices. It is obvious that the further 
the lines L and L’ are situated within the diameter of the 
unit, the greater must be the length of the included portion 
and the truncation of the polar cones of stress ; but doubtless, 
as above stated, a line exists which determines the relations 
of the opposite vortices to each other. This line is doubtless 
determined by the rotary motion of the spherical unit causing 
the lines of stress to “slip off,” or to be thrown together, as 
would strands of cord at the poles of rotation. 

Phenomena of Magnetic Repulsion and Attraction.—I have 
now shown that the phenomena attaching to magnetic repul- 
sion are brought into existence by two vortices of ethereal 
motion of opposite denominations, which, having been created 
by the rotation of the forming magnetic unit, commenced 
from two opposite points and moved towards a common 
centre where they collide ; each tending to repel the other. 
As these vortices exist at each end of a bar magnet, the 
polar phenomena exist also, and are, in fact, dependent upon 
them. I have given proof of this by calling attention to the 
fact that when two similar poles of bar magnets are approxi- 
mated, the polar line on each bar vanishes and is replaced by 
one only, which, under the conditions named, is found just over 
the line of contact of the two bars, because in each case the 
force in one bar repels that of the other bar, and hence the 
single line between the two. 

A few more words will suffice to explain the mode in which 
the phenomena of magnetic attraction are brought about. 
When two dissimilar poles are placed in contact all polar pheno- 
mena vanish from the ends of the two bars in contact, and are 
replaced by those which approach more or less closely to the 
equatorial regions. This change appears to be effected upon 
precisely the same principle as that which pertains to 
magnetic repulsion —i. e., so far as the removal of all polar 
phenomena is concerned—but now the equatorial vortex of 
one hemisphere on one bar is continued quite to the end, 
where it meets with the equatorial vortex of the other bar, 
which in like manner has been continued to the end, with 
the result that, as the two vortices are of the same denomina- 
tion, they work into and attract each other with a force which 
is equal to the sum of the forces engaged in producing the 
phenomena. 


It will thus be seen that the commoner properties of matter | 
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named, as well as those pertaining to magnetic attraction 
and magnetic repulsion, are fully accounted for—extension, 
divisibility, porosity, compressibility, elasticity, ductility—all 
due to the relative proportions of matter and ether in a 
substance ; while the very forces—cohesion and resistance 
(inertia), with all that the struggle between matter and 
energy produces—are but forms of the primary force evolved 
when “ matter” and “ether” were separated as representa- 
tives and conditions of the original “ eogen.” 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, A. M. I. C. k., M.S.A., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 


(Continued from page 52. ) 


The overhead system of tramways has been carried 
through the principal streets of Rome, and particularly 
through the magnificent ruins of the Capitol, without 
causing auy adverse comment. At Milan, the overhead 
system has been admitted almost into the precincts of ite 
magnificent cathedral. If this system has not destroyed 
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the beauties of these places, residents in towns and districts 
in England need not fear that the appearance of any street 
in their towns and districts will be spoilt. The author 
started his investigations more or less in sympathy with 
this objection, but where the system is carried out 
in the most approved manner, he found that the wires 
gave only the very slightest offence to the eye, and that 
a few hours’ familiarity removed the objections previously 
held. The simplicity which characterises the overhead 
system must be self-evident to anyone impartially studying 
the question ; it is essentially clean, safe, and comfortable 
in its application, as well as being under perfect control. 
It has distinctly passed the experimental stage in every 
particular and in every detail. The very simplicity of the 
system enables any necessary repairs to be effected with a 
minimum of trouble, inconvenience, delay, or expense, 
being under all circumstances the most accessible for pur- 
poses of maintenance and repair. The rapidity with which 
the line can be constructed or converted, and with compara- 
tively small interference with the surface of the streets and 
general street traffic, is another argument which speake 
strongly in favour of this system. Again, where standards 


* Paper read at the annual meeting of the Incorporated 
Association of Municipal and County Engineers at Cardiff. 
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of artistic design, with ornamental arms or brackets on | according to the length of the cars. The necessary contact 
either side of the centre pole, are placed in the centre of | between the fixed conductor along the line of route and the 
the roadway, the poles can be used with advantage for | travelling car is obtained by erecting as long a contact wire 
the lighting of the streets by incandescent gas lighting | or ribbon as possible on each car stretched between two 
or electric Fight, thus removing the necessity for another | poles, somewhat similar to ordinary trolley poles, placed 
set of poles or street lamps on the causeways or in the one at each end of the car and sloped in opposite direc- 
roadway. This would certainly be an advantage in more | tions; this contact wire or ribbon upon the car makes a 
senses than one. There is little or no leakage from this | rubbing contact on its upper surface with the under surface 
system, and it is very little affected by either rain or snow of the contact pieces suspended transversely to the track 
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in this country, except that the rails must be kept clean, from the arms of the ordinary poles, and thus obtains a 
as they must be in any system of tramways. Most of the | power necessary to propel the car along. The cost of this 
municipal authorities of the more important cities in | system is higher t the trolley wire by 25 per cent., 


England have, after exhaustive enquiries and considera- | though this will vary with local conditions. For complete 
tion, decided in favour of overhead electric traction ; for 
instance, Liverpool, Manchester, Sheffield, Bradford, Hull, 
Leeds, Glasgow, Birkenhead, Nottingham, and Bristol. 
This list is sufficiently indicative of the rapid strides that 
the overhead trolley wire system is making in the United 
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description of this system see the Radway World, November, 


1897. 
2. CONDUIT SYSTEMS. 
There are various forms of the conduit system, and a 
wide difference in cost of construction, varying principally 
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Kingdom, and of the universal favour which it finds with 
the several authorities, and the author is of opinion that 
this system is, at the present time, the best adapted for 
tramway work in the majority of towns in this country. 
The Aldridge System of Overhead Construction.— This 
system has been designed by Mr. J. G. W. Aldridge, of 
Victoria-street, Westminster, for the purpose of doing 
away with the overhead wires. The poles are fixed on the 
sides or centres of the roads at equal distances apart, 


as to the depth and position of the conduit itself. The five 
principal forms are the following: (1) the slot in a third or 
centre rail, with tube below same, the return current bei 

conveyed by the bonded rails of the track, as at Blackpool, 
now converted to overhead system ; (2) the slot in one of 
rails and both conductors in the tube directly under the 
rail, as in Brussels, Budapest, Berlin, and Vienna; (3) the 
slot outside one of the rails, the outside edge of the rail 
forming one side of the slot, the current returning through 
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approximately 19lb. per yard. They are supported at the 
point of junction by an insulator specially devised, and the 
contiouity of the return is secured by copper connections 
between the lengths. Handholes at intervals of 30ft. permit 
inspection of the conduit and insulators. For complete 
description of Brussels tramways see the Ratlway World, 
April, 1898. 

Budapest Conduit.— The conduit at Budapest is made of 
concrete, and carried underneath the whole length of one 
rail of the track. The interior of the conduit or channel 


the rails, as in Dresden; (4) the slot in a third or centre 
rail, and conduit tube directly underneath same, both 
currents being conveyed by insulated bars fixed to the 
opposite side of the tube, as in New York, Washington, 
etc., in America, also on the short line in Paris; (5) the 
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Simplex conduit, as laid down in a sbort experimental line 
at Prescot. 

Brussels Conduit.— The conduit is placed under one of 
the rails. The slot measures about 1°18in. Two of Harman 


rails are used to form the slot, weighing 521b. per yard each. 
The depth of the conduit is 2ft. 4in. The channel is formed 
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Brussels Conduit. 


is egg-shaped, 13in. high and 11in. wide in the clear. At 
distances of, say, 3ft. 10in. apart, cast-iron frames of square 
shape are embedded crossways in the concrete. These 
frames have ribs or flanges 7in. broad, of a profile similar 
to the concrete channel, and they serve not only to 
strengthen the latter but also as supports for the rails; 
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Conduit under Construction, Berlin. 


moreover, the conductors, along which passes the current 


b k laced at a distance of about 3ft. 6in., and the 
„ for the cars, are fastened to these flanges through the 


interval between the yokes is filled by masonry and con- 
crete. Sumps are placed at intervals of 132ft., and con- 
nection is made to the sewers. Two conductors are 
provided, one for the outgoing and the other for the 
return, and these are formed of iron of Į section, weighing 


medium of suitable insulators, The bottom of the interior 
channel is about 22in. below the level of the rails. The 
rails in section resemble two ordinary girder rails with the 
inner flanges removed ; they are secured to the iron crose- 
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frames of the conduit by means of wrought-iron angles, the 
two rails being placed side by side along each edge of the 
slot or gap in the conduit. The width of the slot is 14 ;in. 
The current conductors, of angle-iron, are led along the sides 
of the conduit channel, being fastened, as already stated, 
to hollow insulators ; one conductor serves as the lead, the 
other as the return. Proper drains and sumps are provided 
at intervals to collect the water and mud that may find 
access to the conduit. 

New York Conduit.— The construction of the latest type 
of New York conduit is as follows: Excavation was made 
to a depth of 30Zin. between the rails and 15in. between 
the tracks, and a width of 18ft. 9in. for the double lines, 
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the inner surface of cast-iron yokes, as in the case of 
conduits for cable tramways. These yokes are placed at 
intervals of 4ft., except at the end of the rails, where a 
pair are placed only 18in. apart. This arrangement is 
made to give greater support to the rails which rest upon 
and are bolted to the yoke. The yokes are embedded in 
and are supported by the floor and walls of the conduit, 
which are 6in. thick, the traction rail weighs 50lb. per yard, 
while the inner rail of the conduit weighs 43lb. per yard. 
At the surface the slot measures about an inch, but as one 
of the rails projects slightly to form a groove, the actual 
width of the slot is reduced to łin. or even gin. Below 


the rails the conduit broadens to Sin. in width, so that 
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Latest Design for Electric Tramway Conduits for New York. 


1 ; 

Cast-iron yokes weighing 425lb. each were then placed 
between the rails, 5ft. apart, centre to centre; the track 
and slot rails and iron lining of the conduit were then laid 
on the yokes and bolted in places. The tie-rods were then 
inserted and the whole structure blocked up, surfaced, and 
laid, the concrete was then placed under and around the 
iron sheathing, after which the earth was replaced and the 
street paved. Both currents are carried in the conduit, 
which is placed in the centre between the rails, and are 
perfectly insulated. A handhole covered with corrugated 
iron plate is located above each insulator, the latter being 


placed 15ft. apart, and there are manholes at irregular 
Intervals, varying according to local conditions, but 
averaging 150ft. apart on straight track. At these points 
The slot is din. in 


the conduit drains into the sewers. 
width, 
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ineluding the walls and concrete bottom we have a total 
width of 1ft. 8in., with a total depth of 1ft. 10;in., not a 
large excavation as tramway conduits go. In special cases, 
as, for instance, in crossing bridges, the total depth can be 
reduced to 12in., but the distinctive features of the system 
are the use of flexible cable, and the arrangemente for 
supporting it in the conduit, and to these we now turn, 
taking first the ordinary insulator or carrying bar on which 
the cable is closely supported. These occur on straight 
runs at intervals of 3ft.—i.e., there is an insulator at the 
junction of every pair of rail ends. At these points hatch- 
ways are let into the conduit between the yokes, which are 
here 18in. apart. A box or handhole is thus formed, 
with a framework or cover of cast iron. In the framework 
of each box, a little below the cover, there is a socket into 
which a square bar of iron is dropped without any fasten- 
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Simplex Conduit—vcroes-Section of Track and Conduit between Hatchways. 


Brief Description of the Simplex Conduit System.—The 
author, being in the neighbourhood of Prescot, availed 
himself of the opportunity, by the courtesy of B. Cookson, 
Esq., the secretary of the company (to whom acknowledg- 
ment is also due for the useful information on the subject) 
of closely inspecting the experimental line of the Simplex 
Conduit Electric Tramway” and inserted trolley system 
laid down at Prescot, near St. Helens, and the following is 
a description of the short experimental line and the advan- 
tage claimed for this system. The line has been laid down 
in the grounds of the British Insulated Wire Company at 
Prescot, and is a quarter of a mile of single track, and 
includes some particularly difficult conditions, besides 
presenting continuous and various gradients; for about 
half the distance there is a gradient of 1 in 25. 
It includes a curve having a radius of 45ft. The 
conduit is constructed of concrete, taking the form of 


ings, so that it is instantly removable. Bolted to this bar 
is a large insulator supporting a curved steel carrier bar 
#in. in diameter, on which rests the cable. These bars are 
used only on straight sections of line and on slight curves. 
At all sharp curves modified appliances are necessary. 
Under tension at curvee the cable would, of course, tend to 
assume a straight line. To prevent this, and to secure the 
cable upon its insulated support when a collector is passing, 
a device of considerable ingenuity has been brought into 
play. The hatch boxes are placed at shorter intervals on 
sharp curves, the space between them decreasing on very 
sharp curves to 8ft., and to the square iron bar let into the 
box are bolted two insulators which support a carrier hox, 
swivelling vertically, to which is attached a carrierarm. The 
object of the device is to secure freedom for vertical rise of 
the cable, while allowing no lateral motion. As the cable is 
firmly secured in the carrier arm it moyes with this, and the 
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swivel is so hung that it can rise or fall with 
ease as the collector passes along underneath the cable, but 
it cannot move laterally, so that the alignment of the cable 
is maintained. An even strain is kept on the cable 
throughout by a tension arrangement resembling some- 
what the tension gear on a cable tramway. The con- 
ductor consists of a flexible wire made by the British 
Insulated Wire Company. Owing to its great flexibility 
it can be conveniently handled, and it can be removed and 
replaced, should this be necessary for any reason, with 
facility. For the return circuit the rails are employed, 


Simplex Conduit— Longitudinal Section of Conduit, showing Conductor, 
Collector, and Hatchbox. 


and they are bonded in the usual manner. Reference has 
been made to the collectors, by which current is conducted 
from the cable to the car. A hollow shank gives space for 
the passage of the conductor, properly insulated to a shoe of 
brass which forms the rubbing surface. On this rests the 
cable, which is lifted from its support as the shoe passes 
beneath it, and again falls back on the insulating arms. The 
shoe has quite as smooth a passage along the conductor as has 
the trolley wheel or bar in the overhead system, and no 
difficulty is to be apprehended on this score. The shoe is 
attached to the truck of the car just in front of the wheels, 
and while allowed free lateral motion in relation to the car, 
it is very firmly secured, so that it easily clears the slot of 
any stones or other matter that may be lodged there. Any 
type of electric car can, of course, be used with this system. 
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Simplex Conduit —Cross-Section of Condult at Hatchway, showing 
Carrier-Arm and Collector. 


For the line at Prescot a small but neatly-designed car bas 
been built, which weighs 5 tons 13cwt., and has seating 
accommodation for 20 persons, the two motors being 
15 h.p. each. The advantages claimed by the promoters of 
this system are: (1) freedom from street obstruction, such 
as poles and overhead wires; (2) high permanent insula- 
tion ; (3) accessibility of electric fittings for repairs and 
renewals over ordinary electric conduit systems; (4) 
economy in construction and simplicity. As this system 
has not as yet been adopted by anv companv or corpora- 
tion, it is impossible to say what the cost of maintenance 
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rfect | will be, taking into consideration that the first cost of con- 


struction will of necessity be greater than for the overhead 
system, whilst there will remain the disadvantages of the 
conduit and surface contact systems combined. For further 
particulars of this system see the Ratlway World, April, 
1897, or further particulars may be obtained from B. 
Cookson, Esq., 26, Castle-street, Liverpool. 

The chief advantages of the electric conduit system 
appear to be: an insulated return can be provided in the 
conduit, and the overhead wires and poles are unnecessary ; 
while the principal objections to it are: the great expense ; 
the prolonged interference with the streete during con- 
struction and repairs, when the traffic and business are 
greatly impeded ; the difficulty and expense of carrying out 
any sewerage work in streets in which there are conduits ; 
the danger to traffic through the presence of a slot in 
the street varying in width from fin. to 1}in.; and the 
difficulty and expense in keeping the conduit clean. Ina 
moist climate, as in England, this is a great drawback ; in 
undulated streets with heavy vehicular traffic the trouble 
is accentuated. Complaints are made if a street is up for 


Slot Ralls and Yokes in Position, Paris Conduit. 


a few days only; what, then, would be the result if business 
was impeded for months? With regard to the chief objec- 
tion against this system, it is impossible to disguise the 
fact—a fact which must be patent to all—that the conduit 
system is most expensive in construction; also that the 
time taken to reconstruct the lines under this system would 
no doubt be considerably longer than the overhead, and the 
inconvenience would therefore be greater. If the apparatus 
in the conduit should require repairing, the work is also of 
necessity much more difficult and expensive than with the 
overbead. The conduit system has not as yet had an 
extensive trial in England, Blackpool being the only 
town where it has been laid down, and unfortunately 
the limited experience already acquired has not been 
very happy or assuring ; but it is only fair to state 
that here the system was not up-to-date, and the 
great difficulty experienced in dealing with the sand 
and sea-water constantly drifting into the conduit is the 
chief cause why this has been converted to the overhead. 
The author is of opinion that in the centre of some of the 
large towns on lines of heavy traffic some form of conduit 
construction may become advisable, and in London, for 
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instance, where tramway extension is inevitable, and where 
traffic will pay for almost any capital invested, the over- 
head wire will probably not be admitted within a radius 
of, say, three or four miles around Charing Cross, but 
beyond that limit the trolley must be used, and the County 
Council have tacitly admitted this. In smaller towns where 
tramway traffic must be comparatively small, it would be 
folly to instal a conduit system, as the great expenditure on 
capital account would prevent fares from being made low. 


3. ACCUMULATOR SYSTEM. 


The accumulator cars are driven by motors attached to 
the axles, actuated by the power from the batteries stored 
in boxes under the car seate, or below the car body in case 
of bogie cars, which are charged at the power-house 
or charging station en route. The advantages of this 
system are: (1) no overhead construction or underground 
conduit is required ; (2) the energy for the propulsion of 
the cars is contained in themselves; (3) each car is to all 
intents and purposes an independent installation. If one 
car fails the traffic arrangements are not deranged to the 
same extent as with the failure of an overhead or conduit 
x bla inasmuch as the whole of the cars on service on 
the latter system depend upon the maintenance of the 
supply of electricity from generators to motors, while in 
the case of accumulators, one car failing simply puts that 
car out of service without interfering with the others. 

The disadvantages are: (1) the greater weight of the 
cars, owing to their having tocarry the batteries ; (2) great 
cost owing to maintenance of the accumulator plates, which 
only last on an average two years; (3) greater amount of 
energy required to drive the heavier cars; (4) loss of 
efficiency in charging the cells; (5) occasional trouble from 
the fumes and spilling of acid, although with modern 
equipped cars this has been overcome, and it is a case of 
negligence when this occurs ; (6) occasicnal fires caused by 
short-circuiting the cells. 

The only system of accumulators in England is the 
Birmingham one, and the Birmingham Company would be 
glad to substitute the overhead wire if the Corporation 
would allow. On some Continental lines the maintenance 
is reported to be giving less trouble. In Hanover and 
Berlin the cars are reported to be working with greater 
success than had been anticipated. It may be that an 
economical battery is nearer attainment than is gererally 
supposed. It would be a mistake, however, for any corpo- 
ration to decline to use the overhead system on this 
account. Let them put up the trolley wire. If accumu- 
lators become practicable, the loss by disnse and removal 
of the verkon work will not be great. The author is of 
opinion that if the disadvantages attendant upon this 
system could be overcome, it would be in every way the 
best, as there would be no conduit or overhead wires, and, 
in fact, no different construction from that of an ordinary 
horse tramway, except heavier rails and road bed are 
necessary, and the energy required to propel the cars is 
contained in them. 


4. COMBINED OVERHEAD AND ACCUMULATOR SYSTEM. 


This system has been adopted at Hanover, Berlin, 
Dresden, and Paris, where short lines have been laid down 
in the busier streets, in connection with the overhead 
system. The cells, which weigh about 23 tons, are carried 
under the seats of the cars. fa Paris they are carried in a 
case under the car floor; this prevents acid fumes entering 
the car body, and instead of stopping at certain points to 
be recharged, they are charged from the trolley wire on 
other parts of the line during the run; such charge allows 
them to run through the centre of the city on the accumu- 
lator system, thus effecting an economy in working, and 
not needing poles or trolley wires. The cost of working, 
while not so high as the accumulator system alone, is yet 
very much increased over the trolley wire, and in cases 
where this combined system is in operation, it has been 
done, no doubt, to meet the xsthetic wishes of the various 
municipalities. 

5. COMBINED OVERHEAD AND CONDUIT. 

This system has been adopted for the same reason as the 
combined overhead and accumulator system—namely, so 
as to dispense with the necessity of the use of poles and 


wires in the main streets of the town. In addition to the 
usual trolley on top of the car, each car is provided with 
an arrangement for taking up current from the conductors 
in the conduit system; this arrangement consists of a 
double collector suspended by flexible horizontal springs 
from the underframe of the car. The collector can be 
lowered into the conduit or replaced under the cars 
by means of a crank attached to the side of the 
truck. This system has been adopted on a short line at 
Paris, and has also been used for several years on a line 
in Washington, U.S.A., with some success, and is also 
being adopted in Vienna, and arrangements have recently 
been made between the London County Council and the 
London United Tramways Company for the construction 
of a combined system of overhead and conduit in connec- 
tion with the company’s lines between Uxbridge and 
Hounslow and the Broadway ; and a conduit system is to 
be laid down on the section between Young’s-corner, 
Chiswick (the county boundary) to the Broadway, a 
distance of about a mile. The remainder of the line 
within the county of London, about 24 miles, and that 
outside the county of London, are to be constructed on the 
overhead system. The permanent way is being rapidly 
constructed, and Londoners will soon have the opportunity 
of acquiring personal familiarity with the overhead type 
of trolley construction. 


6. SURFACE CONTACT SYSTEM. 


This system consists of steel knobs placed between the 
rails, standing some gin. above the roadway and some five 
yards apart ; these knobs are connected to main conductors, 
not directly, but indirectly through the medium of electro- 
magnetic switches actuated by a passing car, and thus 
temporarily charging the knobs with current from the 
main cables, the current not remaining permanently con- 
nected to the knobs. The current is taken from the studs 
by parallel contact bars placed underneath the cars. The 
return current is conveyed by means of the rails, which 
are bonded similar to the construction for the trolley system. 
In Paris there is a tramway of this kind, about 44 miles 
in length, from the Place de la République vid Avenues 
de la République and Gambetta to the city boundary, and 
then to Roumainville, two miles outside. The advantages 
may be said to be: no overhead wires or conduit to 
construct or maintain. 

There are, however, serious objections to this system— 
viz.: (1) liability of magnetic switches to become deranged, 
and a dangerous pressure, therefore, left on the knobs, also 
causing excessive leakage of current; (2) objectionable 
nature of knobs themselves standing up ia the street and 
endangering traffic ; (3) excessive maintenance of innumer- 
able and delicate switches; (4) heavy capital outlay. 

This system offers no advantages over the conduit system ; 
there are many practically insuperable difficulties, and it 
has not yet passed the experimental ges A contact system 
has been laid down at Monte Carlo. In this system there 
is an absence of complexity in the working parts which con- 
stitutes an advance on the one laid down in Paris. (For 
further particulars see the Railway World, November, 1898.) 
Another contact system, somewhat different in construction 
to either of these two, is the one that has been laid down at 
Tours, and is known as the Diatto (vide the Engineer, 
May 26, 1899) system ; a similar line is also to be laid down 
in Paris. Still another system, known as the safety third- 
rail system, has been laid down at Manhattan Beach, New 
York, and is now in operation. Another stud system is 
one designed by Mr. Walker and Prof. Silvanus Thompson. 
A short experimental line was constructed at Wimbledon, 
but it has not been practically applied. (For further par- 
ticulars see the Contract Journal, November 2, 1898. Paper 
on “Electric Traction by Surface Contacts,” by Prof. 
Thompson and Miles Walker.) 

Having described the various systems, the author would 
draw attention to several parts of the equipment which are 
common to all—namely (a) rail-bonding, which is common 
to the overhead, surface contact and those conduits where 
the return current is by the bonded rails; (b) feeders ; 
(c) rolling-stock. 

(a) RAIL-BONDING. 


The joints in electrical tramway work are equally 
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objectionable from either a mechanical or electrical point 
of view. It is necessary that they should be practically 
continuous rails, therefore the electrical bonding of the 
rails is a most important one. It is beyond the scope of 
this paper to discuss all the different types of bonds that 
have been brought forward from time totime. Those that 
have been used in this country are the “ Chicago,” 
Crown,“ Columbia, Neptune, Daniel,“ Plastic,“ 
and “Cast Welded” types. These the writer proposes 
to briefly describe. In the case of the first five systems 
two bonds are usually fixed at each rail joint. In addi- 
tion to this, cross bonds should be fixed from each 
rail, every 90ft. to 100ft., and in double tracks the 
inside rails of the two tracks should be cross-bonded at 
intervals of every 250ft. As regards the rails themselves, 
the cross-section is largely determined according to the 
traffic it is proposed to run, and should be slightly heavier 
for electric traction than the ordinary rail. The weights 
of rails used in England vary from 65lb. to 108lb. to the 
yard, but no rail of less than 871b. ought to be put down 
for street tramways. 


Columbia Bond.—The ‘‘Columbia” bond consists of the 
connecting copper rod and two copper thimbles. On each 
end of this copper rod is a truncated cone head with a fillet 
at the base. The inside of the thimble is tapered to fit the 
head of the bond, while the outside is slightly tapered in 
the opposite way. In fixing the bond the cone shaped 
heads are placed in the holes in the rail from one side, and 
the thimbles are slipped over them from the other. A 
portable hand-press is then applied and the bead of the 
bond is forced into the thimble. The end of the head of 
the bond is expanded by a centre punch held in position in 
the press. The contact with tbe rails is seven times the 
section of the wire, providing ample contact to compensate 
for the poorer conductivity of the steel in the rail. When 
complete! they are thoroughly coated with tar. These 
bonds have been used at Halifax and Middlesbrough. 


Chicago Bond.—This type of bond consists of a copper 
rod or wire having tubular or thimble-shaped terminals 
which are bent at right angles to the bond, the whole form- 
ing one solid piece of rolled copper. Two holes are punched 
at each end of the rails; these holes are rimmered when 


The Chicago Rail Bond. 


the rail is in position, the slitted thimbles of the wire are 
inserted, and the steel pin is then pounded in from the 
opposite side. The pin is larger than the opening in the 
thimble-shaped terminal, and when driven into the 


terminal expands it and wedges into solid contact with the 


web of the rail, making a solid joint which is supposed to 
bo impermeable by moisture and air, and proof against 
electrolysis. The Crown, Daniel, and Neptune rail bonds 
are similar to the Chicago; they have been adopted at 
Bradford, Glasgow, and Blackburn. 


(To be continued. ) 


REMOVAL OF WOOL FROM SKINS BY ELECTRICITY. 


A process has recently been patented by a Bradford 
syndicate for removing wool from skins by means of an 
electrical apparatus. The invention originated with a 
Bradford lady (Mrs. S. L. Johnson), and consists of an 
electric cautery or fleshing knife in such a handy form 
that the wool may be shorn or cut from the skin rapidly, 
and without injury either to the wool or to the pelt. 

The form of the apparatus, which is held by the hand, 
is shown in the accompanying illustration. Electric cables 
which pass through the handle, and which are not shown 
in the illustration, are connected to the two terminals, and 
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from thence the current is passed through a wire of 
platinom-iridium alloy, which is thus rendered incan- 
descent. The wire is fastened to and supported by a 
highly refractory substance specially made for the purpose, 
the current required being about 60 amperes at a potential 
of four volts. 

The method of removing the wool is simply to push the 
cautery along the surface of the skin. The red-hot knife— 
if it may be so called—immediately mows down the wool, 
and the only limit to the speed at which the work can be 
done is the deftness of the operator. The work is per- 
formed so quickly that the heat in no way injures either 
the skin or the wool. It is estimated that a girl, with a 
few hours’ practice, would be equal to de-wooling from 
eight to a dozen skins per hour, and the cost of the current 
is so exceedingly small being estimated at ud. per hour 
as to be almost a negligible quantity. The advantage of 
this system of pulling will be obvious. The wool itself 
is not injured by lime, chemicals, or any other objection- 
able influence; the mere singeing of the end of each 
fibre is, indeed, imperceptible, and might possibly be even 
found to be advantageous rather than otherwise. The skin, 
which presumably has been sun-dried in Australia or South 
America, immediately after the slaughtering of the sheep is 
in itself in a more perfect condition for the tanner to deal 
with, and the cost of the process must work out at some- 
thing very much less than any of the prevailing systems. 
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It is estimated that in any of the present methods it costs 
the fellmonger 4d. per skin to wet down, lime stove, or 
sweat it into a condition for the puller, and the pulling 
wages range from 54d. to 84d. per dozen skins. The cost 
of the apparatus is a mere trifle, and it is obvious, therefore, 
that this invention promises to effect such an economy that 
it will, as stated above, practically amount to a revolution 
in method. Some of the largest fellmongers and tanners 
in the country, as well as many leading combers and others 
engaged in the trade in Bradford, have seen the invention 
at work, and, without exception, have signified their marked 
approval of the idea. 

The number of sheep annually slaughtered in Australia, 
South America, in this country, and on the continent of 
Kurope runs into.many millions, and except during a very 
brief period of the year—about shearing time—these sheep 
are killed with the wool on the skin. How to get the wool 
off is a problem which has had many solutions. The most 
common processes in general use, perhaps, are the steepin 
of the skin and wool in lime-water, and the sweating o 
the skins by steaming them, and piling them one upon 
another, thus inducing an incipient stage of decomposition. 
In both instances the wool is pulled from the skin by hand, 
and the process is most obviously an offensive one. More- 
over, both wool and skin suffer to some slight extent in 
qiy, and especially in the case of limed skins is wool 

eteriorated. 


80 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Prise Threepenee; Post Free, Threepenee Halfpenny. 


Editorial and Publishing Offices : 
189-140, SALISBURY COURT, FLEET STREET, 


LONDON, E.C. 

CONTENTS. 
Notes N 65 General Electric Company's 
The Physical Properties of Cataloguõ»essss — 85 

Matter: How Acquired... 70 The Halifax Electricit 
Electric Tramway Traction 73] Supply. . 87 
Removal of Wool from Manchester Electricity 

Skins by Elestricity ...... 79| Works ꝗ —ͤ . 88 
The Domination of the Nottingham Electricity 

Proletariat = 80| Workckeee . 89 
Correspondence eee 81 | Companies’ Meetings and 
Institution of Electrical Reporte ͥ 89 

Engineers 81 | Contracts for Electrical 
The Great Leipzig Tram- Supplies . 90 

/ ineei 82 Business Notes. - 91 
Chamberlain and Hookham Provisional Patente 95 

Two-Rate Meter 83 | Specifications Published ... 96 
Accumulator Traction at Traffic Returns ............... 96 

Ghent q 84 Companies’ Stock and Share 
Questions and Answers 88 Li nirean 96 


— aan aa — 
TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
ars invited to furnish Notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
recewe our best consideration. 

All communications intended for the Editor should be addressed 
C. H. W. Braas, 189-140, Salisbury Court, Fleet Street, 
London, E.C Anonymous communications will not be 
noticed. 


TO ADYERTISERS. 


Advertisements should be addressed to the Publisher, 189-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 


SITUATIONS WANTED will be charged at three words for 
One Peany (prepaid and net), with a minimum charge 
of{Sixpence. 


TO SUBSCRIBERS. 


“THe ELECTRICAL ENGINEER ” can be had by Order, from 
any Newsagent in Town or Country, and at the various 
Railway Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms 


8 months. 6 months. 12 months 
United Kingdom - 38. 3d. 68, 6d. 138, Od 
Other Places. moo mes ~- 48, 11d. 9a. gd. 199, 6d. 


(Post Free, Payable in Advance. ) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Biaas, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed Union Bank.” 


Now Ready, Vol. III. öound in blue cloth, gold lettered, 
price 83. 6d. 


THE ELECTRICAL ENGINEER, JULY 21, 1899. 


THE DOMINATION OF THE PROLETARIAT. 


There are certain diseases which carry with them 
their own cure; and, again, there are certain 
diseases which can only be stamped out by the utter 
destruction of the system. In both these cases 
those who have to watch the progress of the disease 
are practically powerless to either hasten a cure or 
the final break-up of the diseased system. We feel 
much in this way in regard to the treatment of the 
labour question by municipal authorities. We have 
before this written a large number of leaders calling 
attention to the way the trade of the country is being 
restricted, hampered, and in some cases killed by 
the action of trade unions. Of more recent years 
the municipal authorities have themselves taken 
up the case of trade unionism, which in itself is a 
perfectly legitimate and good thing, and have further 
hampered the manufacturers of England in their 
competition with those abroad. The latest case in 
which such interference of municipal authorities 
with engineering manufacturers has arisen at Poplar, 
where the Board of Works are reported to have 
awarded their electric lighting contracts on a most 
unreasonable basis. We regret that we have not a 
full report of the meeting before us, and have to 
depend on the editorial columns of a local paper for 
a knowledge of the facts. These facts are reported 
to be as follows: The Poplar Board of Works insisted 
when asking for tenders that the firms competing 
should pay their workmen the current rate of wages 
for the district in which their work was situated. 
The lowest tender for the supply of the electrical 
generating machinery came from Messrs. Crompton 
and Co., of Chelmsford. We are informed by our 
contemporary that this firm furnished the Board 
with a schedule of the wages they paid, which 
compared favourably with that of the Amalgamated 
Society of Engineers. In fact, the wages in certain 
instances came out considerably higher. When, 
however, the matter came up for consideration 
before the Board of Works, they decided by a 
narrow majority to withdraw the work from Messrs. 
Crompton and Co. and to give it to another firm, 
notwithstanding that an extra expenditure of nearly 
two hundred pounds would be incurred. Our con- 
temporary adds that the Board have received no 
guarantee from the other firm that they will adhere 
to the labour clauses, and also that the contract 
gives the Board of Works no security against sub- 
contractors being employed who do not pay the 
standard rate of wages. We are not concerned 
with these facts, as we believe that the firm will 
be found to comply in every respect with the 
Board’s requirements ; but we are strongly concerned 
with the action of the Board of Works in with- 
drawing the contract from Messrs. Crompton 
and Co. This firm has from the commencement 
of the electrical industry done conscientious and 
good work, and we happen to know that their 
arrangements with their staff are most equitable. 
Also, from our contemporary’s statements we gather 
that the firm had really complied with the condi- 
tions of the Board. Reading between the lines, 
we should say that the firm to whom the contract 
has been awarded has been favoured on account of 
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the prominent part it has taken in the establish- 
ment of an eight hours’ day for its workmen. 
Under these circumstances we consider Messrs. 
Crompton and Co. have great moral claims for 
damages against the Poplar Board of Works, 
and we only regret that the claims can hardly be 
enforced legally. In this case it happens that the 
work is not driven out of the country by the action 
of the municipal authority, but there are only too 
many cases in which the absurd labour clauses pro- 
posed and enforcible in this country result in the work 
being given to firms abroad, who in no way comply 
with these labour clauses. As mentioned above, the 
only cure for this procedure is one which will take 
considerable time to work out, and we fear that by 
the time the municipal authorities and trade unions 
recognise the folly of the procedure they are now 
carrying out, it will be too late to repair the damage 
done by them to our manufacturing industries. 


CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard. 


ELECTROMOBILE. 


SIR, — In your issue of 7th inst. you again give place to 
a discussion relating to the competition originated by 
the Electrical Review of New York for the best name of 
a “self-propelled vehicle” for use on the roads. You say 
the judges decided in favour of that of “ electromobile.” 
I think before all that this name cannot become the general 
term for any “‘self-propelling vehicle” on the roads, but 
only for one class of self-propelled vehicles—those using 
electricity as a motive power. For this special class the 
name may be quite acceptable. But it seems to me that it 
would be a fault to adopt a term for one special class 
before having settled at once the name for all classes of 
self-propelled carriages in general, and especially for the 
different under - classes, think that it would be no 
objection to accept the name of automobile or motorcar 
for the class of vehicles in general. The best system 
would be to say “automobile,” and to change the prefix to 
suit the special types. 

Before accepting or even discussing the name of electro- 
mobile it is necessary, and perhaps a competition would be 
the best way to find good terms for the two other 
sub-divisions of the system.— Yours, etc., A. B. 

Vienna, July 13, 1899. 


CITY ELECTRIC LIGHTING. 


A copy of the following letter has been forwarded us by 
the City of London Electric Lighting Company, Limited : 


The City of London Electric Lighting Company, Limited, 
1 and 2, Great Winchester-street, London, E.C 


Manager’s and Secretary's Office, July 17, 1899. 
To the Town Clerk, Guildhall, E.C. 


SIR, — My directors had before them at their meeting 
to-day the correspondence which has passed recently 
between the respective solicitors of the Corporation and 
the company, from which it appears that the Streets Com- 
mittee will not meet my directors to discuss the position, 
but bave expressed themselves as being willing to consider 
any proposals my Board may deem it desirable to submit 
in writing. I am instructed by my Board to submit the 
following proposals: 

I. As to a reduction in the price of electricity, con- 
ditional on the Charing Cross and Strand Company's Bill 
being rejected, and an amending Act (as below) bein 
paoe: (1) The company to apply for an Act, sanported 

y the Corporation, to relieve the company of the obliga- 
tions imposed by the Act of 1893 as to depreciation and 
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reserve funds, imposing in lieu thereof no larger obligations 
than are imposed on other companies who have to keep 
their accounts in the form required by the Board of Trade. 
(2) Agree that the company may use the same plant and 
mains for public and private lighting. (3) The company 
will, if the Corporation wish, give up the lighting of the side 
streets. (4) (a) The Corporation not to oppose the present 
or future applications to the Board of Trade for continuous 
current; (b) and to consent to the alteration of the standard 
pressure to 200 volts. (5) The company to reduce their 
prices to those set forth in the Charing Cross order on the 
passing of the amended Act above referred to. (6) In all 
other respects the existing Acts and contracts to remain in 
force, sod the contracts alleged to be null and void to be 
“set up” again with above modifications. 

II. regards purchase. My Board are prepared at 
the present time to negotiate for the sale of the whole of 
the company's undertaking to the Corporation upon the 
basis of the Corporation issuing to the company such an 
amount of Corporation stock as will produce an annual 
income of £75,000. I am to point out that the net 
revenue derivable by the Corporation from the company's 
undertaking should be at least £120,000, made up as 
follows : 


Net revenue for 1898, as per published accounts ......... . £95,773 
Interest on deposits, investments, etw 3, 
Add savings in administration, etc., which would not fall 
upon the Corporation . ẽ . e 7, 
£106,179 


Add increase of revenue for 1899, by reason of the greater 
number of lamps connected, estimated to be at least ... 14,000 


£120,179 


This calculation is made on an average charge of 
622d. per unit. A purchase on this footing would give 
the Corporation an immediate profit of £45,000 per 
annum, which might be applied either in reduction of 
price to the consumer or in relief of the rates. The sale 
to the Corporation would include the entire assets of 
the company, subject to liabilities incurred for additional 
plant, etc. 

I am directed to forward a copy of this letter to each 
member of the Corporation.—I am, etc., 


J. CeciL Butt, Manager and Secretary. 


— 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the provisional skeleton programme of 
the visit of the Institution of Electrical Engineers to 
Switzerland, and is issued subject to alteration : 


SATURDAY, SEPT, 2.—Leave Basle for Zürich vid Rhein- 
felden and Baden. Visit to the Rheinfelden power station 
and Messrs. Brown, Boveri, and Co.’s works. Arrive 
Ziirich. 

MONDAY, SEPT. 4.—Visit to the Oerlikon works and 
tramways, the works of Messrs. Escher, Wyss, and Co., 
and the municipal central station. 


TUESDAY, Sept. 5.—Visit to and meeting at the 
Polytechnikum, with exhibition of plans and photographs 
of electrical power schemes. Various visits in Ziirich. 
Banquet given to members by the Swiss firms and 
Electrotechnischer Verein. 

WEDNESDAY, SEPT. 6.—Visit to Schaffhausen, includin 
the central station, upper works, twine and worste 
factories. Exhibition of plans, etc., and lecture by Mr. 
Amsler on “Schaffhausen, with a View to its Character 
as an Ancient and Modern Power-Transmission City.” 
Proceed to Lucerne. 

THURSDAY, SEPT 7.— Visit to the Stansstad-Engelberg 
electric railway and other places of electrical interest near 
Lucerne. Proceed to Interlaken. 

FRIDAY, SEPT. 8.—Visit to the Jungfrau electric railway 
and power station, and to the central station at Interlaken. 


SATURDAY, SEPT. 9.— Visit to the Kanderwerk at Spiez 
and to the Burgdorf-Thun railway. Return to Interlaken, 
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THE GREAT LEIPZIG TRAMWAYS. Gohlis-Connewitz was commenced, followed by that of 
seven other lines, having a total length of about 50 km. 

On Nov. 15, 1895, the Leipzig horse tramway system, | We give views of the interior of the central station and 
till then in the hands of an English concern, was taken | the switchboard by which these lines are now worked. 


* 


— 


Switchboard—Great Leipzig Tram ways. 


over by the Great Leipzig Tramways Company, and the The system is overhead. The particular interest in the 
alteration from horse to electric traction entrusted to the | equipment of the system is that the same in 18 places, with 
Union Electricitats-Gesellschaft, of Berlin, and in April, | 76 insulated crossings, cuts the conduits of the Leipzig electric 
1896, working by electricity of the important section ! street tramways, another concern. moto number- 
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ing 200, and having 20 seats and 16 places for standing | front and back respectively of this meter. Fig. 3 shows 
room, are each equipped with a 30-h.p. G.E. motor, whilst | a front view of the meter with the case} closed. From 
they were the first electric motorcars fitted with air-brakes | 
in Germany. The latter have throughout given the greatest | |) f OE ay 
satisfaction, requiring hardly any repairs. The trailer | a 
coaches are also fitted with cylinder brakes and the 
necessary tube conduits, and may be easily coupled on to 
the pressure pipe of the motorcar, so that the driver 
from his place may, by moving a small lever, put the 
brake on every axle of the train. The speed in the 
busiest parts of the city is 12 km. (say about 7'5 
miles) an hour, in less busy parts 18 km. (about 11 
miles), and in unpopulated parts 25 km. (say 15:5 miles) 
an hour. The generating station contains four dynamos, 
coupled direct with the steam-engines, two of 500 kw. each 
and two of 200 kw. each. The boiler system consists of 
five water-tube boilers of Gehre’s type. The fuel used is 
“brown” coal, consumed by the Völker grating step 
apparatus. The coal is conveyed to the boilers by an 
elevator from a coalmine situated just outside the boiler- 
house. For the increase of the strength of the generating 
station, an accumulator battery of 2,000 ampere-hours with 
500 volts pressure has recently been added. As proof of 
the progress in working this system since the introduction 
of electric traction, it may be mentioned that the receipts 
have increased 40 per cent. and the number of travellers 
52°8 per cent. upon the figures returned under horse 
traction. Still, the uniform fare, 10pfg. (14d.), is probably 
as low as on any electric tram system. 


X 


CHAMBERLAIN AND HOOKHAM TWO-RATE OO DMS 


We have received from Messrs. Chamberlain and Hook- 
ham, of Birmingham, one of their new meters, designed in oe | E 
accordance with their patent for two-rate metering. Of 
the mechanism for integr ating the value of the current we | ric. 2. Back View of the Meter, showing the Automatic Change-Over Device. 


this it will be seen that there are two distinct sets of 
recording dials, the upper one of which is arranged to sum 
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Fig. 1. — Front View of the Chamberlain and Hookham Patent Two-Rate Mears 
Meter when Opened Out, FId 3 - Front View of the Meter with Case Closed. 
need not refer, as that is already well known to our readers. | up the units to be charged for at a high rate, while the 
They will, however, be able to see the various parts | lower one records those units which are given to a con 
from the two illustrations (Figs. 1 and 2) taken of the | sumer for a low price. Before considering the advantages 
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determined value of a current has been arrived at. 


thick wire, through which the main current passes. 


In between two poles of this electromagnet is pivoted a 


soft-iron armature, seen in the left-hand corner of Fig. 2. 
There is a very considerable air-gap between this armature 
and the magnets, and by adjusting the weights on the arm 
projecting to the right, the armature is arranged to go over 
when a certain definite current is passing through the main 
circuit. On the continuation of the spindle carrying this 
soft-iron armature is placed an arm, which also is to be 
seen just before the armature in the illustration, and this 
arm carries a gear wheel which connects the motor part of 
the meter either to the upper or lower train of wheels. In 
a normal position the lower set of wheels is connected, and 
the weight of the connecting spur-wheel keeps the armature 
in a position shown in our illustration. From this it will be 
seen that the mechanism is exceedingly simple. The only 
point which strikes us in considering it, is that, although 
he change-over is effected at a certain definite current, the 
armature will not fall back into its original position until 
the current has again decreased much below a predetermined 
value. This is due to the fact that the air-gap, when the 
armature moves down to beat right angles to the poles of the 
electromagnet, is much less than when it is in the off position. 
The effect of this would be that, whereas a current above 
the normal is charged for at a high rate, this high rate will 
be maintained after the current has fallen considerably 
below the normal. An indicator, also carried on the 
armature pivot, shows at which rate the consumer is being 
charged. As regards the working of the meter and the 
automatic nature of the change-over, with the above 
one exception, we have nothing but commendation. The 
next question which arises is as to how far these automatic 
two-rate meters will ensure that the consumer is charged 
in proportion to what it costs the central station to supply 
him. It would seem at first sight that as the electricity is 
produced the cheapest at full load, that it was a wrong 
policy to charge the consumer more highly for the large 
emand. On the other hand, it must be remembered 
that the capital expenditure on machinery in an electric 
light station is determined by the maximum demand of a 
consumer, and hence it is only right that he should pay 
his share of the capital charges on these engines, dynamos, 
and boilers which are only worked during very few 
hours in the course of a year. It seems to us that 
if the central - station engineer will carefully adjust 
the prearranged current at which the meter changes 
over, an equitable basis of charging will be arrived 
at. It is certainly an advantage to have the two 
dials which a consumer can inspect easily, so that he 
can see whether at ordinary loads the meter does throw 
over to the higher rate. The meter has also the advantage 
that there can be no dispute, the system once being accepted 
as to the amount to be paid, as is the case with certain 
systems when calculations have to be made depending upon 
the records obtained and the number of hours during which 
a certain definite amount of current has been taken. The 
general arrangement of the meter and case is good, as it is 
adapted for convenient sealing. 


ACCUMULATOR TRACTION AT GHENT. 


A short article on accumulator traction at Ghent is ccn- 
tributed to the Elektrotechnische Zeitschrift by J. Zacharias, 
which we venture to give in abstract below. The tramlines 
at Ghent have a gauge of 1m., the length of track amount- 
ing to 173 and that of the lines to 22} miles. There are 
several sharp curves and gradients up to 4 percent. The 
tramways are worked entirely by means of accumulators. 
The charging station equipment comprises three water-tube 
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of this system of metering, we will describe the arrange- 
ment by which Mesers. Chamberlain and Hookham 
have provided that their meter shall automatically 
change from one rate to the other when a certain pre- 
This is 
effected by a direct change in gear between the motor part 
of the meter, which integrates the current passing and the 
trains of wheels which keep the record. Fig. 2 shows the 
electromagnetic arrangement by which this change of gear is 
effected. It consists of a small electromagnet, wound with 


boilers, three steam-engines, each of 300 h.p. output, 
coupled by means of belts to three dynamos giving each 
an output of 200 kw. at 250 volts terminal potential, 
besides two booster dynamos. 

There are 22 motorcars running and two in reserve, 
witb 33 batteries. It is intended, however, to increase this 
pumber to 38, with 70 battteries, of which about one- 
quarter will remain in reserve. The working day is from 
6 50 a.m. until 10 p.m., the town possessing some 150,000 
inhabitants. The cars are designed to seat 22 passengers, 
standing room for a further 12 being provided. Each car 
is equipped with a battery of 108 cells, made up of 12 boxes 
of nine cells, the total weight amounting to about two tons. 
Such a battery suffices to drive the car 30 to 36 miles 
on one charge, and since each car traverses about 70 miles 
daily, the batteries as a rule require changing once a day. 
The normal speed attained by the cars in the town amounts 
to 74 miles per hour, speeds up to 19 miles per honr being 
accomplished in the suburbs. 

The station where the spent batteries are taken out for 
recharging contains six sets of rails, each for eight batteries, 
which latter are placed in withdrawable boxes supported at 
a suitable height above the floor-level on wooden trestles. 
At the end of the charging-room is situate a raised gallery 
for the switchboard, partitioned off by a glass partition. 
Each battery has its own circuit, so that the switch- 
board is furnished with regulating resistances, switches, 
and measuring instruments for 48 circuits, and almost 
covers the end wall of the charging- room. In order 
to secure the utmost economy, the charging process 
is accomplished as follows: The charging is sta 


Fid. 1. 


with a current of 60 to 80 amperes at 250 volts pressure. 


When this current has sunk to 45 amperes the voltage is 


increased with the aid of the boosters to 275 volts, and the 


current strength at the same time brought up to 45 to 
50 amperes. Then the charging is continued until the 
current has sunk to about 10 amperes. The process is 
thus completed with two different though constant 
potentials. Of special interest in connection with the 
installation under notice is the construction of the accumu- 
lators. These are of the new system Julien type (see 
Fig. 1), which belong to the modern Planté variety, and 
are arranged as follows: The positive electrode, in the form 
of a block built up of numerous layers of corrugated lead 
sheet, is enclosed in a vulcanised rubber cell 12 fin. high, 
and possessing an area through its horizontal section of 
Sin. by 33in. The lead sheets are perforated, as 
shown in the accompanying illustration, for the reception 
of the negative electrodes. The latter are of cylindrical 
or prismatic form. In the construction of a positive 
electrode about 120 sheets of lead are employed, which 
are so superimposed that the corrugation of successive 
sheets cross, whereby numerous channels possessing very 
considerable surface are created, so that in a space 
possessing an area through its horizontal section of 4}in. 
by 38in. and 9}in. depth, about 7,000 square inches 
of active surface are present. At the four corners 
of the block the plates are held together by means of lead 
fillets. The negative electrodes consist of perforated lead 
piping, which contains the negative active mass in the form 
of porous spongy lead, so that its volume bears the correct 
proportion to the peroxide of the positive Planté elec- 
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trode. The negative prisms are protected by means of a 
perforated vulcanised rubber insulating jacket, besides being 
provided with · vulcanised rubber shoes to prevent short- 
circuits. 

The author has had an opportunity of observing the 
behaviour of this type of accumulator under actual condi- 
tions of working, besides having had experience in regard 
to its manufacture. With a weight of cell amounting to 
5blb., including acid, a capacity was obtained of 300 ampere- 
hours in 20 hours with 15 amperes ; 250 ampere-hours in 
five hours with 50 amperes. This high efficiency is due 
solely to the original method of construction which enables 
of such a large active surface being obtained. While, for 
instance, ordinary ribbed plates possess 85 square inches, 
or at the most 110 to 130 square inches of positive 
active surface per pound of weight of the electrodes, 
the block accumulator, on the other hand, has 320 square 
inches. 

One of the chief advantages claimed for this new type 
of construction consists in the great elasticity and freedom 
of expansion common to individual corrugated lead sheets 
comprising the positive block. The disposition and insula- 
tion between the electrodes of different polarity is 
extremely simple. The positive electrode rests upon the 
bottom of the vulcanised rubber cell, while the negative 
prisms are effectively protected against the possibility of 
short-circuits by the jacketing of vulcanised rubber already 
mentioned. All the prisms belonging to one cell are 
soldered above to a lead fillet, as shown in the drawing, 
which rests upon glass tubes placed upon the upper surface 
of the positive electrode, so suspending the prisms. Any 
flakes of spongy oxide which may deposit themselves on 
the floor of the cells cannot cause a short-circuit, since the 
lower ends of the negative prisms are enclosed by shoes of 
vulcanised rubber lin. in depth. This construction also 
enables rapid cleansing of the cells. Besides for the work- 
ing of the tramways at Ghent, the new Julien accumulators 
are employed upon the Belgian State railway to drive a 
motorcar at a speed of 55 to 65 miles in the hour. 
After having accomplished 5,000 car-miles the batteries 
used at Ghent appeared to be in an excellent state of 
preservation. 


GENERAL ELECTRIC COMPANY’S CATALOGUE. 


We must refer again to the complete catalogue of the General 
Electric Company, Victoria-street. The volume in question 
consists of all this company’s sectional catalogues bound up in 
one cover, consecutively paged and indexed. The size of 
the complete list thus made can be gathered from the 
fact that there are no less than 1,500 pages in it, all 
of which contain more or less useful information. It 
is exceedingly difficult to know the value of this catalogue 
until one has used it for some time; but those who have had 
the previous edition, now some four years old, on their shelves 
will recognise without further word from us the great value which 
such a volume is to the every-day engineer. Without doubt 
there may be certain engineers who will prefer to work 
with the catalogue in a more sub-divided form, but for the 
general office such a complete list of electrical accessories is a 
sine qud non. Although the catalogue excels itself in the 
smaller classes of accessories, those sections devoted to the 
supply of large electrical machinery are by no means to be 
despised. In fact, this section alone is a most complete 
one, and becomes year by year more valuable, since 
the firm have themselves taken up the manufacture of 
motors and dynamos. For reference purposes the complete 
catalogue is divided up into eight sections as follows: (Section a) 
dynamos, motors, transformers, and general electrical plant ; 
(m) engines, boilers, and other machinery not of their manu- 
facture ; (h) electric heating; (f and g) electrical fixtures 
and glassware ; (?) electric bells and accessories ; (x) tele- 
phones ; (0) electro-medical supplies. The first 33 pages 
of the list consist of guides to purchasers, and contain, 
besides useful general information, a large number of code 
words which will be of service when ordering materials 
from the firm. Apart from this, every section has also a 
few pages devoted to expert technical information, in addi- 
tion to the lists and prices of the goods which the firm 
manufactures. We have at different times had a certain 
number of the sections of this volume under review, and have 
referred to the complete way in which they have been pre- 
pared and edited. in however, to the practical electrical 
engineer, the greatest value of the catalogue, apart from the 
splendid index which is given, is that the goods listed 


are of stock articles which can be obtained with little 
or no delay. This ability to order supplies, and to 
have them delivered within a few days, is of the utmost 
importance to wiring contractors when carrying out their work. 
In this respect the firm has revolutionised the old practice of 
suppliers of electrical accessories, which was to manufacture 
only after definite orders had been received. Although the 
time may yet be far distant in which engineers will be able 
to purchase 1,000-h.p. dynamos in England as quickly as 
they can now obtain bicycles, every attempt towards centralisa- 
tion and in the direction of manufacturing for stock instead of 
to order is worthy of the greatest commendation. We consider 
that the General Electric Company have done the whole pro- 
fession great service by the careful way in which they have 
prepared the volume before us. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer fen shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible, 

(JUESTIONS. 

185. What should be the governing factor in determining the 
size of units for a tramway scheme ?—H. N. T. 

186. Discuss fully the use of a battery in conjunction with 
traction plant.—B. W. 

ANSWERS. 

Question No. 179.—In an experimental laboratory they have 
2,000-volt mains and 100-volt mains. What device could 
be used to protect the 100-volt mains if by accident the 
larger voltage was to be sent through them ? 

Best Answer to No. 179 (awarded 10s.).—In order that 
the voltage of the secondary circuit of a transformer may 
not rise dangerously high through contact with the primary 
circuit or any other cause, it is necessary to provide some 
device that will automatically connect the secondary main 
to earth should its voltage exceed a predetermined limit. 
This is necessary no 
matter what the trans- 
former may be used 
for, whether for expe- 
Secowonarr, rimental purposes or 

ee, as a house transformer 
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on a consumer’s pre- 


a= — 
Lo mises connected to a 
[. supply system of high 
Fia. 1. voltage. The same ap- 


paratus will do equally 
well in either case, although for laboratory use it need not 
be of the same mechanical strength. As stated above, the 
function of the safety device is to automatically connect the 
secondary main to earth in case of undue rise in voltage. 
Fig. 1 shows in diagram the connections for accomplishing 
this. The earthing or safety device, D, consists essentially of 
two terminals, one of which is connected to earth and the 
other to the secondary main. These two terminals are so 
insulated from each other as to prevent any current flowing 
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Fig. 2. 


when subjected only to the secondary or low voltage. But 
if the voltage from any cause rises to any extent above its 
normal, then the insulation is pierced or connection other- 
wise made between the two terminals, and the secondary 
thus connected to earth, and sufficient primary current will 
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flow to blow the main fuses, thus cutting the transformer 
out of circuit. The earthing or safety devices are made in 
various forms: in their most simple form they consist 
merely of two terminals mounted upon an ebonite or slate 
base. To these terminals are secured, as shown in Fig. 2, 
twa brass contacts made to spring together ; between these 
two contacts a piece of mica is placed of just sufficient 
thicknees to withstand: the pressure due to the ordinary 
secondary volts, but should these rise dangerously high the 
mica is pierced and tbe earth connection thus made This 
device in modified designs is found convenient where it is 
desirable to bave it in the rame cast-iron case as the 
transformer coils, as it may ba mounted upon the base 
carrying the secondary terminals, the one terminal of the 
device between connected to one of the secondary terminals 
and the other fastened to the cast-iron case, which in turn 
must be efficiently eartbed. 

A more claborate apparatus and the one most generally 
used is that known as “ Cuardew’s earthing device.“ This 
consists of two circular brass plates bolted together and 
thoroughly insulated from each otber by ebonite rings 
and collars. Between these brass plates a thin piece of 
aluminium foil is placed, lying flat on the bottom ring, to 
which its one end is fastened. If the volts rise beyond the 
fixed value, the static attraction is sufficient to lift the free 
end of tbe foil until it touches the top plate, thus making 
the connection to earth. The brass plates are fixed between 
brass springs secured to an ebonite base, the lower spring 
being connected to earth and the upper one to the secondary 
main. The whole device, the general appearance of which 
is so well known that a reproduction of it here would be 
superfluous, is enclosed in a strong cast-iron box sultable 
for fixing to a wall or other convenient position.— F. A. 


Answer to No. 179 (awarded 58.).— A simple safety device, 
and yet one that appears to be absolutely certain in its 
action, is the one described by Dr. Fleming in the discussion 
on Major Cardew’s paper on safety devices at the Insti- 
tution of Electrical Engineers.* In the secondary circuit 


Safety Cut-Out.—M M, mercury cups; I, insulating distarce pieces; R, resis - 
ance o. 1 ; F, fine fusible wire; P 3, primary aud secu: dary of UW aueformer ; 
N p, spring. 


four mercury-cups are arranged, as shown in the figure. 
These cups are connected by means of two bars fixed to an 
insulating support, I. This support is pulled up by a 
spring, Sp, and held down by a fine-wire safety catch, F. 
This safety fuse is in series witb a large resistance, R, and 
is so arrauged that it can stand the normal difference of 
pressure across the mains, but as soon as it rises to a 
specified amount it melts, and the spring, being released, 
pulls both bars out of the mercury-cups, thus insulating 
both the low-pressure mains and rendering them absolutely 
safe. If it be inconvenient to make a switch of this kind, 
then either the safety device of Major Cardew or the very 
simple one of the Thomson- Houston Company could be 
used. The principle of Major Cardew’s device is as 


follows: A thin piece of aluminium foil, retained in 


position by ebonite plugs, is placed between two 
brass plates, one of which is connected to earth 
and the other to the low-pressure circuit. A flat 
projection is formed on the upper plate just over the 
foil, so tbat as soon as 400 volts is established in the 
low pressure circuit the foil lifts by static attraction, and 
metallic contact is made between the two plates. An arc 


A Gii of the Institution of Electrical Engineers, vol, xvii., 


immediately arises, but is suppressed by the fusing of a 
thin wire which releases a spring. This spring causes a 
dead short in the high-pressure circuit, both fuses blow, 
and the high pressure is cut off. The safety device is con- 
tained in a small compact iron box which can stand a large 
amount of rough usage, the two metallic plates being 
insulated by ebonite rings and securely bolted together. 

In the Thomson-Houston safety device a film cut-out is 
used. A thin prepared piece of paper is placed between 
two metallic contacts. When the pressure exceeds a certain 
amount, the paper is pierced and an arc established. This 
puts the secondary mains to earth, and so blows out the 
primary fuses. Ic is usually arranged to be perfectly insu- 
lating at 100 volts and so that it will be pierced at about 
1,000 volts.—J. C. R. 


Answer to No. 179 (awarded 5s.).—The requirements in 
this case is that the device shall short-circuit the low-tension 
mains whenever a dangerously high voltage is applied to 
them. In this way the fuses will be blown and the circuit 
isolated. The device employed, whilst serving as a good 
conductor for high-tension currents, must, of course, act as 
a perfect insulator for voltages of the nature of a hundred 
or so. Several devices have been brought out which can 
be relied on to do this. The best known of them are: (1) 
The Steele earthing device, which contains two circular 
flat plates separated by a thin disc of mica perforated with 
small holes. Any excessive potential which reaches the 
instrument discharges itself through these holes. There is 
also a small fuse fixed to a catch, which holds a switch in 
an off position. The complete instrument consists of the 
above parts enclosed in a watertight metal case, and the 
action of it is as follows: when subjected to dangerously 
high potential a spark parses between the plates, and this 
sudden rush of current melts the fuse wire, thereby releas- 
ing the switch and causing it to make a dead “short” 
across the mains. A glass window in the cover enables one 
to see when the instrument has operated ; it can be reset 
with a new fuse in a few minutes. (2) The Cardew earthing 
device, which is one of the oldeat, consists of two horizontal 
and parallel metal plates, about 3in. in diameter, and sepa- 
rated by an ebonite ring; a very thin strip of aluminium 
foil rests on the bottom plate, but one end of it becomes 
drawn up by electrostatic attraction as soon as the voltage 
exceeds a few hundred; in this way an arc is started 
between the plates, with the result that the fuses are blown 
and the circuit isolated from danger. (3) There are various 
forms of potential and lightning arresters which might 
answer the purpose in question, but these would hardly be 
so reliable and safe as the devices described above. 

With regard to safety, the Steele earthing device 
possesses One marked advantage in the fact that it keeps 
the line short-circuited until reset with a new fuse. In the 
case of the Cardew one might forget to put in a new piece 
of foil, and then woe betide anything or anybody touching 
or connected with the line when the 2,000 volts are 
accidentally switched on. 

The above is, of course, only a subsidiary use for earthing 
devices, their main use being confined to the protection of 
transformer circuits.—DISPAR. 


Question No. 180.—Under what circumstances may an electric 
lighting provisional order be dispensed with? From the 
undertaker’s point of view, what advantages and disad- 
vantages are attached to it ? 


Best Answer to No. 180 (awarded 10s.). — An electric 
lighting provisional order may be dispensed with if the 
supplier can arrange satisfactory terms with tkose who 
have control over the ground through or over which the 
distributing cable will pass, and the risk is taken in case 
some should give trouble by refusing to continue this per- 
mission. The Postmaster-General, however, must be 
notified, and his regulations complied witb. 

A provisional order removes difficulties and secures 
permanence respecting the right of way, and affords legal 
facilities for the protection of the property both in the 
public streets and in consumers’ premises, while it prac- 
tically confers freedom from competition, as it is extremely 
difficult to obtain statutory powers where a provisional 
already existe. 

The disadvantages consist in a list of restrictions and 
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says The question depends mainly as to what extent the 
Council propose to extend the tramway system. For the pur- 
poses of lighting alone, the superiority of alternating-current 
supply or direct-current supply is a matter of personal opinion 
based on experience. The question in general was decided 
when your central station was built some years ago, and from 
the geographical conditions existent in Halifax, preference was 


penalties with reference to compulsory supply, pressure, 
price, and profit. It costs a considerable sum, requires 
much time and trouble to obtain, and may be taken over 
by the local authority after a fixed period at a price 
arranged by arbitration.—J. A. STEWART. 


Answer to No. 180 (awarded 5s.).—Theoreticaliy, in all 
cases by applying for a special Act of Parliament, but 
practically on * in the very limited number of cases when 
the Board of Trade will grant a license. It appears that 
there has only been one case in which a special Act was 
granted — namely, the Electric Lighting Act for the Metro- 
pa Company, 1889.* It seems very unlikely that 

arliament will grant more favourable terms tban can be 
obtained by a provisional order except under very special 
circumstances, and so this method need not be considered. 

The Board of Trade issue very few licenses, and 
declared in 1883 that they will not grant them for 
large areas. As a rule, now, also, they will only grant 
them under the condition that the undertakers will apply 
for a provisional order at an early date. The followin 
terms are peculiar to licenses : (1) They can only be 38 5 
for seven years. On the expiration of this period, how- 
ever, the license may be renewed. (2) The consent of all 
local authorities interested must be obtained before even 


an application can be made. (3) A license cannot be applied 


for until three months after notice of such application is 
advertised, and various other formalities complied with. 
In other respects licenses contain the same kind of restric- 
tions as provisional orders. 

From the undertaker’s point of view the great advantage 
of obtaining a license is that it does not require confirma- 
tion by Act of Parliament, and that it can be got very 
expeditiously and cheaply. When applying for a pro- 
visional order, notice has to be given before certain fixed 
dates in the year. There is no similar restriction applicable 
to licenses. Local authorities have no power to purchase 
the undertaking at the expiration of the license, and they 
always have the power of purchase with provisional orders. 
The undertakers under a license are therefore in a better 
position to come to terms, although, of course, the local 
authorities can veto the renewal of the license. 

Since a license is not confirmed by Act of Parliament, it 
can contain no clauses such as those for enforcing payment 


of penalties, which require special legal procedure to be 


specified. In this respect having a provisional order is a 
great advantage.—J. C. R. | | 


Answer to No. 180 (awarded 5s.).—A provisional order 
may be dispensed with only under the following conditions: 
(1) If in lieu thereof a license be obtained, or a special Act 
of Parliament ; a license is not now favoured by the Board 
of Trade, and a special Act is very rarely resorted to. (2) 
By agreement with the local authority, whereby they give 
the undertakers the right to lay mains to supply private 
consumers in their area, or if for public lighting only the 
local authority may contract with the undertakers in the 
ordinary way for one or more years, just as is done in 

to oil or gas lighting. 

y dispensing with a provisional order the only advantage 
gained is in the saving of the actual cost of obtaining the 
same. The disadvantage is far greater, as a new council 
on coming into office might dispute the agreement of their 
predecessors, or could place difficulties or restrictions in 
their way. In addition to this, such an agreement given 
by the local authority permitting the undertakers to lay 
mains and supply current to private consumers is of doubtful 


value.— F. T. 


THE HALIFAX ELECTRICITY SUPPLY. 


CHANGE OF SYSTEM. 


As is well known, the electric light works at Halifax are at 
present supplying on the alternate-current system, but Mr. H 
F. Street, the municipal electrical engineer, has recently, on 
the instruction of the Gas and Electricity Committee, made a 
lengthy report on the question as to whether the present alter- 
nating system of supply is still suitable, as electric tramways 
are to be introduced. In the course of his report, Mr. Street 


_* Digest of the Law of Electric Lighting.” By A. C. Curtis 
Hayward, B.A. . 


high-voltage lam 
disadvantage under which direct-current systems had 
working i. e., cost of distribution, which has been reduced 


undoubtedly given to what was then the most suitable system. 


tly, however, conditions have altered ta such an extent 


that the present is a very proper time fur the reconsideration of 
the question. 


„Amongst recent improvements, the introduction of a good 
ranks first. This has removed the great 
n 


por cent. Plant and switch gear have also improved, and for 


50 

cables several reliable substitutes for rubber have been brought 
out. 
tion, from which, however, they are still a long way. These 
improvements have all tended to bring the djrect-current system 
more into favour. 
deciding on the system to be employed, would consider direct 
current most suitable, when a few years ago the alternating- 
current system alone could have been used. 


Accumulators also have made big strides towards perfec- 


In many cases now an ineer, when 


„The question before the committee is this: Are you justified 


in now changing over part of the system from alternating to 
direct current, seeing conditions have so materially altered 
during the last few years. But at the outset a serious difficulty 
is apparent. 
within a radius of 500 yards of 
this area is changed over to direct current, three-fourths of our 


Five-sixths of the mo lamps installed are 
heagside. Consequently, if 
resent plant—viz., the two large 600-h. p. alterriators—would 
useless for lighting purposes. They could, however, be 


rearranged so as to work as tramway power generators. 


If an extended tramway scheme is brought forward, there 
will of necessity be required several sub-şbatiòns several miles 
out of Halifax, and these must be supplied with power by means 
of polyphase distribution with polyphase generators in the 
central station in Foundry-streét, for this is the only method of 
working long-distance tramways, and the committee would have 
to purchase an outfit. As an alternative, I would lay before 
you the following scheme : You are aware that at present elec- 
tricity for lighting is generated at high pressure (2,000 volts) at 
Foundry-street, and transformed by means of transformers 
fixed at suitable points in the town to a low pressure (200 volts), 
which goes to the lamps. It is suggested that the area so 
supplied be supplied with direct current, which does not need 
transformers, which would result in releasing all these large 
transformers for other work in more distant parts of the town. 
The network of cables which run through the district were laid 
down withample margin for an increasing demand, but progress has 
been so rapid that these cables will soon be loaded up, which will 
necessitate either extra cables and extra sub-stations or doublin 
the pressure on the mains and thus doubling their capacity, an 
altering all the lamps. So the committee have now to decide 
if they will (1) convert the two 600-h.p. alternators at an esti- 
mated cost of £1,000 each into tramway power generators and 
put down new plant for lighting the centre of the town ; (2) 
change the standard pressure from 100 to 200 volts, thereby 
doubling the capacity of the low-tension network; and (3) 
relay these cables in bitumen, thereby more than doubling their 
life. If the system were changed and new direct-current 
machines obtained, these could be used either for tramway or 
lighting work. I need hardly point out what a profitable source 
of income could be obtained by combining a tramway and light- 
ing station in outside districts, worked by multiphase motors 
from Foundry-street, and in my opinion the deciding of the 
apr on which this report is based should depend on what 

ecision (re tramways) the committee are able to come to with 
these districts: I consider it advisable to lay before you the 
necessary expenditure which will occur during the next three 
years to meet the rapidly increasing demand, and supposing the 
alternating-current supply is proceeded with. Out of the five 
existing sub-stations, four are very much overloaded, and the 
transformers must be increased and feeders doubled. The 
feeders which supply the outlying districts are at present all 
joined to one — 17 main, and should now be split up into 
sections and two extra trunk mains laid between George- street 
and the works. The cost of this will be £2,920. If the direct- 
current system were adopted, the amount of op er to be laid 
from the works to the existing sub-stations would cost £2,454, 
The propoeed change to direct current would release trans- 
formers and switchboard fittings at present fixed in the town 
hall, George-street, markets, Wards End, and Woolshops sub- 
station to the value of about £1,200, all of which could be in 
time used up in the small but rapidly-increasing sub-stations in 
outside districts. I am assuming that our large battery will be 
of great use to us in this scheme, which. is fortunate, as it is 
already too small for tramway work, except as a balancer, owing 
to the rapid growth of the tramway syatem. 

With regard to a question raised by a member as to reserve 
plant required in a station, if the standard unit in a station is 
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800 h.p. there must always be an 800-h.p. set in reserve. If 
there are enough lamps connected to fill up either one 800-h.p. 
set or ten 800-h.p. sets, the reserve plant is always the same— 
viz., one 800-h.p. set. 

The question of the low-tension network of mains is a very 
important one. In this case it is proposed to double the 
pressure between the outer wires and earth the inner. The 
makers, while they think the mains should stand this, would not 
guarantee it. Personally, Ido not think there is much risk at 
present, and if there were a breakdown it would not be a serious 
matter. But bearing in mind that the life of a rubber cable is 
by no means long, say eight years, it would be a good plan to 
relay the existing mains in the district shown on the map, 
bedding them in bitumen—they will then be practically imperish- 
able; and though I estimate the cost to be £1,400, including 
labour, etc., I consider the money will be well spent. 
een conclusion, I may say I have made this report with great 
diffidence, not wishing so soon after my appointment as your. 
electrical adviser to make changes of so revolutionary a character. 
as this report sets forth, but I cannot help admitting, and my 
opinion is shared by men of the highest standing in the elec- 
trical profession, that in a few years time no new single-phase ' 
alternating-current stations will be laid down, and signs are not; 
wanting of a tendency to convert these stations before they get. 
too large. Undoubtedly the station of the future will be a large 
polyphase generating station with direct-current distributing: 

stations, containing rotary converters, the former being placed in 
& position suitable for the easy handling of coal and with a good. 
water supply near, and your Foundry-street station is most 
- admirably situate for both these. And as the demand for light. 
in Halifax increases, the direct-current supply will gradually 
extend and absorb the districts that at present are fed with 
altérnating current, and eventually sub-stations equipped with 
direct-current machines driven by polyphase motors actuated 
by the polyphase generators in Foundry-street will be erected 
_in some part of Skircoat, Highroad Well, and Ovenden, which 
will supply the districts near each.” 

Asa result of this report the committee have decided, and 
this decision was confirmed recently, that part of the centre of 
the town be supplied with dra current and machines which 

_can be used for either lighting or tramway purposes. 


— 


MANCHESTER ELECTRICITY WORKS. 


The following is the report of the Electricity Committee 
for the year ended March 31, 1899, together with the 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc. : 


The output of electricity from the works during the past 12 
months amounted to 1,722,255 unite, showing an increase of 44 per 
cent. The quantity measured and accounted for was 5,214,221 
unite, showing a loss of 419,313 unite, or 7 44 per cent. due to loss 
in distribution. The number of consumers on March 31, 1899, 
was 2,570, being an increase of 515 during the year. The total 
number of lamps connected was—incandescent (of 8 c.p.) 188 999, 
arc 1,817, as compared with 148,358 and 1,375 respectively. In 
addition to these, 334 motors were in use. representing 1,160 h.p., 
or an increase on the previous year of 121 motore, equivalent to 
649 h.p The maximum load at any time during the year was 
4, 246, 000 watte. The lotal length of mains now laid is 130,457 
yards, or 74 miles 217 yards of mains, being an increase of 28 
-miles 1,075 yards during the year. An examination of the 
-accounte will show that the financial resulta of the year have 
been satisfactory. The net profit after defraying all charges for 
cost of production, etc., providing for renewals, sinking fund, 
and interest on loans, amounts to £17,188. 8s. 7d. 


The gross revenue amounts too 
And the gross (or working) expendi- 

rr. inas £31,005 19 5 
To which is added the amount 

transferred to renewals suspense 

account 


£71,941 9 6 


3,344 12 3 
—— 34,350 11 8 
Showing a groes profit of. oneee £37,590 17 10 


Out of which the committee had to meet the following require- 
ments—viz. : 


Interest on mortgage debt, ete. ...... £10,025 2 2 

° Sinking funll w UUUU Dm m 10,377 7 1 
j — — 20,402 9 3 
Leaving a surplus or net profit ol £17,188 8 7 
| This surplus hasbeen appropriated in the following manner— viz. : 
Paid to city fund in aid of rates ree £12,000 0 0 
Placed to reserve funnn”wt fh] „%) — 3,188 8 7 
Carried to next year’s account. 2.000 0 0 
£17,188 8 7 


The following statement exhibits the financial position of the 
undertaking ab March 31, 1899: äi 


Total capital expendit ure 2 £493,716 5 9 
Mortgage debkttt.t ..... . . . . . . £395,602 9 5 

Amount of mortgages redeemed to date by action 
of sinking funnddddgſeʒ[ nE tsai £36,297 10 7 
Balance at credit of renewals suspense account ... £12.794 14 11 
Ditto reserve fundd U w: . 23,197 17 11 
£35,992 12 10 


Since March 31 last the charge for the hire of electricity meters 
has been abolished. The committee propose at an early date to 
ask the consent of the City Council to further reduce the charges 
for electricity, provision for such reduction having been made in 
the current year's eetimates. The following additions to the 
plant at Dickinson-street station have been made during the past 
year—viz , six Lancashire boilers and four tubular boilers, with 
suitable economisers, feed pumps, and the necessary buildings. 
The first 2,500 h.p. direct-driven electric generator, supplied by 
the Electric Construction Company, Limited, has been at wor 

since Dec. 31 last. The second 2 500-h. p. generator, which should 
have been erected and running in Ootober last, is now being 
rapidly proceeded with. and the contractors (Messrs. Siemens 
Bros. and Co., Limited) are making every effort to deliver 
and complete this machine before the coming winter. To 
meet the ever-increasing demand for a supply of electricity, 
new mains are being laid in various parts of the city and 
in the districts of Moss Side, Levenshulme, and Withington. 
It has further been decided to equip a new generating station on 
the Bloom · street site, which adjoins the present works, and an 
order has recently been placed with the Westinghouse Electric 
Company. Limited, for the supply and erection of four 1,800-kw. 
generators. The neceseary buildings, boilers, pumps, pipes, etc., 
will be put in hand forthwith, and it is expected that the whole of 
this plant will be available for use by the autumn of 1900. 
Detailed plane of the buildings and plant necessary for the equip- 
ment of the new generating station in Stuart-street, Bradford, 
are in a very forward state, and contracts for carrying out the 
work will shortly be entered into, to enable the station to be in 
operation by the winter of 1900-1. In order to carry out these 
extensions, further borrowing powers will be required, and, in 
accordance with a resolution of the City Council, application has 
been made to the Local Government Board for sanction to raise an 
additional sum of £500,000. The Board of Trade having notified 
their coneent to an extra high-pressure supply of electrical energy 
on the three-phase system being given by the Corporation under 
the Manchester Electric Lighting Orders, 1890 and 1896, the 
Levenshulme Electric Lighting Order, 1897, the Moss Side Electric 
Lighting Order, 1897, and the Withington Order, 1897, your com- 
mittee will now be enabled to complete their arrangements for the 
supply of electricity to the several out-districta. Agreements have 
recently been entered into with the Urban District Councils of 
Denton, Droyleden, and Heaton Norris for the supply of elec- 
tricity in their respective districts. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal (including cost of unloading, 
...; ⁵ð u £8,250 14 8 
Oil, waste, water, engine-room stores, 
and sundries ...... ....ssesss sssosssssses 3,305 9 5 
Wages at generating station... 3,295 6 5 
Repairs, maintenance, and renewals : 
buildings, £991. 148. 4d.; 
machinery, etc., £2,782. 9a. lld.... 3,774 4 3 
Current used on works, etc., £451. 
19s. lld.; maintenance of lamps, 
etc., £53. 88. 8d 505 8 7 
19,131 3 4 
Distribution of Electricity. 
W EGOS aceea Ea 1,087 16 10 
Sundgri e 403 7 9 
Repairs, maintenance, and renewals 
of machinery, etc., at distributing 
stations: Hunt's Bank, £4. 14e. 2d.; 
Piccadilly, £10. 2s. 7d.; Royal 
Exchange, £30. 53. 2d.; All 
Saints’, £19. 7s. 10d.; Ardwick 
Green £54. 5s. lld.; mains, fuses, 
etc., £1,495. 128. 6d.; metere, £46. 
16s. 8d.; tools, £219. 188. 8d. ...... 1,881 3 6 
— — 3.372 8 1 
Rents, Rates, and Taxes. 
Chief rents secascaescsses 225 6 6 
Rents of sub - stations and offices. 589 0 3 
Rent of telephones . 26 8 1 
Ress a aT 1,047 14 8 
INCOME tar socieda 494 17 4 
—— 2.383 610 
Management Expenses and Salaries. 
Engineer's department—chief engi- 
neer, 4800; assistant ditto, £286. 
2s. 3d.; engine- room aasistanta, 
draughtsmen, etc , £521. 1s. 10d. ; 
clerical staff, etc., £812. 19s. 4d. ... 2,420 3 5 
Secretary’s department — secretary, 
£261. 2s. .; accountant and 
clerical staff, £569. 163. 6d. ; col- 
lection of accounts, £401. 178. 7d.... 1,232 16 4 
Stationery, printing, and advertising 614 17 0 
General establishment charges....... — 991 1 7 
5,258 18 4 
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eS Law and Parliamentary Charges and Expenses. 
Law and parliamentary charges 29 


ins 375 
Stamp duty . ã . 124 5 6 
— 499 8 3 
Special Charges. 
Insurance ss . 0 
Bank commission, including £3. 
128. 2d. transferred from sinking 
fund account... te a 59 17 6 
Contributions to Manchester Cor - 
poration thrift fund............ 94 15 4 
Commission on loans 65 18 1 
Repairs and maintenance of office 
ien! Seiad ces 12 11 4 
Official clothing. ꝗ . 68 17 2 
os — 324 13 5 
Bad debts — amount written offmwꝛtwt.i ... ͥ 36 1 2 
31.005 19 5 
Renewals suspense accounn tt 3,344 12 3 
Balance carried to net revenue account 37,590 17 10 
£71,941 9 6 
Cr. £ ad, 
Current (including £388. ls. 8d. for current sup- 
plied to public street lamps) e 69,669 15 5 
Rental of meters (including £5. 63. 8d. for public 
street lamps ᷣ„ꝛ Ht(LtHB HB Ht HH . as 2,240 3 10 
Cottage rent alllL¶LVLsLsssw . . . 31 10 3 


£71,941 9 6 
GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ ad 
Mortgage debt—loans as per capital account 
Sundry ereditors— interest accrued on mortgage 

debt, £1,416. 14s. 5d. ; deposits held as security 

for current supplied, £1 920. 63. ld. ; interest 
accrued on ditto, £116. 78. 1ld. ; trade accounts 


owing, £13,200. 17s. 11IüuiiIIU..m.m. . 16.654 6 4 
Amount owing to bankerrre e . 64,360 2 10 
Amount at credit of net revenue account 2,000 0 0 
Amount at credit of renewals suspense account ... 12,794 14 11 
Amount at credit of reserve fund.............cc0e.e.eee 23,197 17 11 
Balance, being surplue—mortgages redeemed by 

Sinking Tund . 36,297 10 7 

£540,907 2 0 


Cr. Assets. £ 8. d. 
Land, buildings, plant, etc.—amount expended ... 493,716 5 9 


Stocks on hand ......... o .ccccccecceccceccccccceseccccecce es 4,573 11 6 
Sandry debtora—accounts due for current suap- 
plied, £23,136. 16s. 3d.; other accounts due, 
£2,057. 98. 8d. ; cashier—cash in hand, £109. 
12s. 2d.; treasurer—cash in hand, £177. 10a. 11d. 25,481 9 0 
Reserve fund investment—India 3 per cent. stock. 16, 486 12 0 
Law and parliamentary charges . q 649 3 9 
£540 907 2 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC 
Quantity generated::oſUU]VU U N 5 633,534 
Quantity Private consumers 9 4.773.247 
sold Public lampen . 46.570 ERTA 
Quantity used on works ............essssssssses soseroseroseseoss 440,974 
Total quantity accounted for ............. 4 5,214,221 
Quantity not accounted fouuum³UUUUU! H t t :. 419,313 
Number of public lampd˖d . q 26 


Total maximum supply demanded, 4,246,000 watts, equivalent to 
132 688 lamps of 8 c. p. 


NOTTINGHAM ELECTRICITY WORKS. 


From the Nottingham Corporation electricity works 
accounts for the year ending March 31, 1899, just issued, 
we abstract the following : 


BALANCE-SHEET. 
Liabilities. £ 8. d. 
stock, £46,830. 


Dr. 
Capital account—consolidated 


2a. 10d.; less stock purchased and cancelled, 
£763: 188: !!! eaa e 46,066 4 1 
Loans, £76,880 ; less loans repaid, £2,250 ............ 74,630 0 0 
120,696 4 1 

Cash due to bankers, £270. 8s. 4d.; less cash in 
b,, E a 267 8 4 
Sundry cred itortttt u.. . 1 1,942 15 2 

Sinking fund account — amount set aside, f2. 859. 

19s. Id.; stock purchased and cancelled, £763. 
186 0d; oaa a O 3,623 17 10 

Repayment of loans account—amount set aside, 
£8. 16s.; loans repaid, £2,250 ůũ 00 . . 2,258 16 0 


£136,320 10 11 


Reserve fund account e 7.531 18 6 


` 


Cr. Assets. £ s. d 
Capital account - amount expended—viz. : 

Discount on issue of consolidated stock, capitalised 1,614 9 6 
Expenses of issue of j 215 13 4 
Preliminary expenses ͥ 331 6 0 
! ˙·ümwiq ² hacen ⁰-vdd. 9« o... ]³’⁰ ve Canseenee 24.531 8 4 
TT otice caesrchas. oes ceeliuecenus 28,236 17 4 
Mein oes 29,384 7 11 
Accumuls tors 4 ES aroan 1,421 18 11 
Mains and ser vice[n tnſéymm tt . 34,923 6 3 
e vac OEE N E 6,484 3 8 
Electrical instruments . . 249 7 9 

127,392 18 11 
Stores on hand: coal, £62. 14s. ; oil, waste, etc, 

£29. 78. 6d. ; general, £526. 14s. 9·ddggddſd . 618 16 3 
Sundry debeo? vanes siian Aare 5,449 5 8 
Nottingham Corporation loans fund—proportion of 

sinking fund investmentmm . ẽ . 2, 859 19 1 

£136,320 19 11 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ ad. 
rr rE 1,609 11 9 
Oil, waste, and water 375 13 2 
Wages at generating station . 918 9 4 
Repairs and maintenance: buildings, £6. 6s. 4d. ; 

engines and boilers, £179. 148. Id.: dynamos, 

etc., £20. 9a. 10d. ; other machinery, tools, etc., 

£44, 128. 6d. ; accumulators, etc., £167. 14e. 9d. 418 17 6 

Distribution of Electricity. 

WARES E E E EEE 84 0 8 
Repairs, maintenance, and renewal ôf mains, etc. 40 0 0 
Public lamps, attending and repairsLsLs 77 6 9 
( /õ’rẽ1 E —T—T: T 5 48 0 0 
Rates and tax ess E TA TA 229 4 2 
r e e 970 7 8 
Stationery and printintn . lll 7 2 
Establishment and other charges 169 7 7 
Sl ³ðV2³AA ⁰ C 7 16 2 
ß ĩðͤ A atuoustnere es 40 8 9 

Consolidated stock, management charges, and 
stamp duti“ «g 40 4 4 
5,144 15 0 
Bades. a 4 1 
5,148 15 1 
Balance carried to net revenue account .. u 7,776 2 4 
£12,924 17 5 
Cr. £ s.d. 
Sale of current per mieter ss > oco 12,198 7 5 
Publi i heijs 8 230 15 0 
Rental of meterrttn ... an oo 303 2 3 
Public lamps, attending, and repairs 85 1 6 
Connections to consumers’ premises, ni 8411 1 
% E E ETE E A E 17 5 11 
en,, ⅛ð ⁵ S25) .d5.ocautvetesseeveacesse wus 5 14 3 
£12,924 17 5 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity gonore 55 aie units (estimated) 951.319 
: ublic lamps 18,931 

Quantity sold eee anaue by meter... 875,743 894,674 
Quantity used on workæeee e 9,079 
Total quantity accounted for —ꝛ: . . . 8 903,753 
Quantity not accounted for (estimated) . SORE ONE 47,566 
Number of public lamps . 15 
Total maximum supply demanded (kilowatts) ) 1,099 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ALUMINIUM COMPANY, LIMITED. 


The fourth ordinary general meeting of this Company was held 
on Tuesday last at the Westminster Palace Hotel, Mr. R. W. 
Wallace, Q.C. (the chairman of the Company), presiding. 

Mr. Wallace, in his speech, referred to the question of the 
raising of further capital and the consolidating of the debentures, 
There were three ways of doing this. Firat, by consolidating the 
existing debentures, and making a larger issue so as to provide 
fresh capital; the other way was the issue of fresh preference 
shares: and the third way was to eeparate the water power of the 
undertaking from the manufacturing portion of it. After a good 
deal of consideration the directors had decided to adopt the first 
couree, It had been their endeavour to keep the preference 
capital and the ordinary shares at their original amount, so 
that those who had taken the original risks should have the 
benefit of any future increase in the profits of the Company. 
As regards the progress of the works at Larne, they had reduced 
the cosb of the production of alumina very much, and still further 
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reductions of the cast seemed probable. They had also made 


experiments for the production of artificial cryolite, instead of 
bringing it from Greenland. At Milton they had also carried out 
extensions, and were now rolling satisfactorily almost night and 
day. With regard to the Foyere works, the storage works had 
been going on very well. At Foyers there had been practically 
no rainfall for the last eight weeks, and only about one-half of the 
storage water had been used, which spoke well for the way the 
engineering works had been carried out. The Greenock works 
had aleo been going on well with the manufacture of carbons. 
The demand for aluminium was going on comparatively slowly, 
but surely. The whole of the increase since 1889, taking the 
increase in the supply of aluminium sold throughout the world, 
showed that it had increased 80 times, and with regard to their 
own sales in this country since 1895, it had increased six times. 
‘However, during the last six months of this year, comparing them 
with the corresponding six months of the year before, their sales 
had increased 484 per cent. He thought that the action of sea 
water on aluminium had been very much exaggerated. Thus the 
yacht the Defender,” which won the last international race, had 
been in dock for 44 years, and was largely built of aluminium, 
which was proved not to have deteriorated, and therefore very 
little repairs were neceasary to be done.to put her in such a con- 
dition that she should compete with the ‘‘ Columbia ” at the recent 
trial, in which she attained very nearly the same epeed. With 
regard to the use of aluminium for electrical pare that had 
been going on very fast in America, but not as fast in this country. 
Mr. Wallace proceeded to explain the details in the balance-sheet. 
Of the gross trading profit of £20,685, they had received on rents 
and machinery £5,737. That rental came chiefly from the 
Acetylene Illuminating Company, and they had now made a 
new arrangement because it was found that enough carbide of 
calcium was not produced at Foyers. Everything they had 
made had been sold, and the demand upon them could not be 
met. They therefore madé arrangemente with the Acetylene 
Company which. would be beneficial for both concerns. The 
Acetylene Company would do the selling, and the Aluminium Com- 
pany would dothe manufacturing on a sliding scale. They had ae 
down new plant to manufacture about four times as much as had 
been manufactured up to the present. They had the great 
pleasure.of welcoming among them a new director, who had given 
them a great deal of assistance in the past. He referred to Lord 
Kelvin, who was now giving up a large portion of hie work ab the 
Glasgow University. In an industry of this kind his great 
scientific abilities were of very great importance. He then moved : 
That the report and accounts, as submitted, be received and 
adopted, and that a dividend at the rate of 7 per cent. be declared 
on the cumulative preference shares up to Jan. 1, 1897, and that 
such dividend be made payable on and after Aug. 22, 1899.” 

Lord Kelvin seconded the resolution, and referred most hope- 
fully to the prospects of the Company. 

After a few questions had been answered the report was adopted, 
and the retiring officers were duly re-elected. 

At a subsequent extraordinary general meeting certain slight 
alterations in the articles of association were made. 


ELMORES FOREIGN AND COLONIAL PATENT COPPER 
DEPOSITING COMPANY, LIMITED. 


On Monday an extraordinary general meeting was held at the 
Cannon-street Hotel, when a resolution which was passed by the 
shareholders of the Company at a meeting on June 29, 1899, was 
submitted for confirmation as a apecial resolution. This was as 
follows: That the Company be wound up voluntarily, subject 
to the Company receiving £48,000 in fully paid-up sharee in 
Elmore’s Trust, Limited, or such leeser number as the committee 
appointed at this meeting may consider fit, and failing agreement 
the question of the amount is to be submitted to arbitration.” 

The resolution was moved by Mr. F, L. Rawson, who said that 
at the last meeting it was left to the committee which was 
appointed, and whose names he read oat, to settle whether the 
Company should accept the 33,000 shares which were offered or 
go to arbitration, or whether any other amount should be accepted. 
Ultimately the committee decided that the foreign company 
should receive £45,000 in fully paid-up shares in the trust. The 
amount which the priority and the founders’ shareholders should 
each receive had also been considered by the committee, with the 
result that it was agreed that both classes should receive the 
same amount. 


Mr. J. T. Cooper seconded the motion, which was carried. 


EASTERN TELEGRAPH COMPANY, LIMITED. 


The report for the half-year ended March 31 states that the 
revenue amounted to £493,564. After providing for depreciation 
expenses, etc., there remains a balance added to £35,447 brought 
from the preceding ape year of £360,122. An interim dividend of 
14 per cent. on the ordinary stock has been paid, the directors 
have placed £17,000 to various special reserve funds, and £100,000 
to the general reserve fund. They now recommend a final dividend 
on the ordinary stock for the year of 14 per cent. and a bonus of 
2 per cent., amounting together to £150,000, both payable on 20th 
inst., free of tax, and making a total distribution of 7 per cent. for 
the year. A balance of £3,536 is carried forward. The deputation 
of the directors of this and the Eastern Extension Telegraph Com- 
pany protesting against the British Government enter 


. public credit of the country for such a purpose is referred to. The 


38, Old Broad-street, on 
presiding. 
submitted. 


g into 
active competition with private enterprise and of pledging the 


directors consider that should the laying of the Paeific cable be 
decided upon, it should be worked and maintained by private 
enterprise and not by Government The convention with 
the French Government for a land line through France to 
Marseilles terminated in March last, and the new cable from this 
country to Gibraltar, Malta, and Egypt was completed on Jan. 23. 


WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The report for 1898 states that the revenue amounted to 
£65,523, against which £21,527 is charged for ordinary expenses 


and £17,718 for expenditure relating to repairs of cables, ete. 
After providing £523 for income tax and £176 for revaluation of 
currency assets, there remains a balance of £25,579, to which is 
added £373 brought from the preceding year, making a total of 
£25,952. From this there has been deducted £9,440 fo 

on debentures and £14,333 for sinking fund, leaving a balance of 
£2,179, which it is proposed to carry forward. The revenue for 
the year under review includes a further sum of £12,000 in respect 
of subsidy due from the French Government, which has not yet 
been paid. 
previous years, now amounts to £44,415.—The Times. 


r interest 


This arrear, together with the sums withheld in 


DIRECT UNITED STATES CABLE COMPANY, LIMITED. 


The report for the six months ended 30bh ult., to be presented 


at the meeting on 25th inst., states that the half-year’s revenue, 
after deducting out- paymente, amounted to £51,951, as compared 
with £52,232 for the corresponding period of 1898. 
exclusive of cost of re 
(£21 686), and the net profit is returned at £31,540, making, with 
oa 1 forward upon the previous half-year, a total of 
amounting to £27,319, have been paid during the financial year, 
and a final dividend of 3s. per share is now pro 
with a bonus of 2s. per share, making a total 
cent. for the year. 


The expenses, 
pairs of cables, amounted to £20,411 


Three quarterly interim dividends of 3s. each per share, 


, together 
ividend of 34 per 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY, LIMITED. 


The ordinary general half-yearly meeting was held at the officee, 
uesday, Sir Robert G Herbert 
As this was an interim meeting no accounts were 


The Chairman said the factories and ships were in excellent 


condition, and had been well employed during the period under 
review. The Board had been able to provide for the interim 
dividend of 5 per cent., and they were hopefal of obtaining a 
satisfactory dividend at the end of the financial year. 
regard to the laying of the new cable from Germany to America, 


ith 
he eaid that the matter was still under discussion. 


BURNLEY TRAMWAYS COMPANY. 


The half-yearly meeting of the shareholders of the Burnley and 
District Tramways Company was held last week at the Mechanics 
Institution, Burnley, Alderman Greenwood presiding. 

In moving the adoption of the report and the statement of 
accounts, the Chairman said that without going into detail he 
might be allowed to say that the Company had run 127,927 miles 
during the last half-year, against 117,625 in the corresponding 
period of the previous year, an increase of 10,302. The passengers 
carried were 1 045,292, against 920, 486, an increase of 124,806. Not- 
withstanding that there were 10,302 miles more than before, they had 
carried more passengers per mile, and had got a larger amount 
per mile than last year. They would find that the receipte for the 
half-year were £9,091. 5s. 3d., against £8,155. 13s. 7d. in the 
corresponding period of last year, an increase of £935. lle. 8d. 
Looking at the expenditure, they would find that after 
paying all expenses, interest on debentures, eto., the result 
was that they had a balance left of £2,593 9s. 3d., inst 
£1,185. 2s, Id., an increase of £1,408. 7s. 2d. Also the decrease 
in expenditure was £482, 15s. 6d. If they added to the balance, 
£2 593. 9a. 3d., £34. 9s. 7d. carried forward from the previous 
half-year, they had a disposable balance of £2,627. 18a. 10d., in 
regard to which the directors suggested the following arrange- 
ment: a dividend of 5 per cent. per annum, which absorbed 
£1,162. 138. 6d., carrying to the reserve the sum of £1,450, 
and taking a balance forward of £15. 5s. 4d. The Company was 
in a very prosperous condition, and everything was going on 
satisfactorily. 

Mr. J. 8. Collinge, J.P., seconded, and the report was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN, 
Cascaes (Portugah).— The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Glasgow.—The Corporation are prepared to receive tenders for 
the supply of 80 electric tramcar bodies by July 22. 

Glasgow.—The Corporation invite tenders for the supply o 
concentric and single load - covered main cables by 31st, nsb. 
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Hastings.—The Corporation invite tenders for the supply anc 
laying of high and low tension cables. Tenders by 25th inst. 


, Edinburgh.—The Council invite tenders for the various works 
in connection with their electric lighting stations by 31st inst. 


Bucharest.—The Post and Telegraph Department invite tenders 
ee ome installation for the new General Post Office by 
ins ; 


Sunderland. — The Corporation invite tenders for the reconstruc- 
oat „ equipment of their tramways, etc. Tenders by 
ins 


Glasgow. — The Corporation invite tenders for the electric work 
required in connection with their fire-alarm and A.B.C. telegraph 
systems by Aug. 2, 

Denbigh. —The Asylums Committee invite tendere for the supply 
and erection of engines, dynamos, etc., and the wiring of buildings. 
Tenders by Aug. 1. 


Sunderland.—The Corporation are prepared to receive tenders 
for the supply of five Lancashire or Galloway boilers and two fuel 
economisers by 28th inet. 


Giasgow.—The Corporation are prepared to receive tenders for 
the supply and erection of boilers, steam-engines, three-phase 
generators, etc., by July 22. 


Salford.—-The Corporation invite tenders for the supply, 
delivery, and erection of eight 750-kw. continuous current steam 
dynamos. Tenders by Aug. 8. 


. Battersea.—The Vestry are prepared to receive tenders for the 
supply and carrying out of various works in connection with the 
electric lighting of the parish. Tenders by Aug. 31. 


Hapton.—Tenders are invited for lighting Hapton township 
with electricity from Sept. 1, 1889, to April 30 1900. Tenders to 
be sent to Mr. Ed. O’Shanghnessy, clerk to the Parish Council of 
Hapton, 23, St. Anne’s-terrace, Padiham, by 31st inst 


London, 8.W.—The London County Council invite tenders for 
the erection and completion on the Victoria Embankment of an 
electric light generating station. Particulars may be obtained at 
the Architect’s Department, 13, Spring-gardens, S.W. Tenders 
by 25th inst. 

Plymouth.—The Markets Committee invite tenders for the 
electric lighting of the new markete building. Specification and 
plan can be obtained on application to Mr. John H. Rider, borough 
electrical engineer, Electricity Works, Prince Rock, Plymouth. 
‘Tenders before 10 a.m. on 24th inst. 

Madrid.—The Post and Telegraph Department invite tenders 
for the supply of 50,000 insulators, The estimated maximum cost 
is 89 c. d. p. per piece, and the deposit required is 10 per cent. 
Specifications are to be obtained from and tenders addressed to 
Post and Telegraph Dapartment, Madrid. 

. Rugeley.—The Urban District Council invite tenders for 
lighting the street lampe for the winter season as follows: one 
tender for the season commencing Sept. 1, 1899, and ending 
April 30, 1900; anetber tender commencing Aug. 15, 1899, and 
ending May 15, 1900. Tenders by 29th inst. 

Brighouse.—The Sewage Scheme Committee invite tenders for 
the supply and erection of a complete electric lighting plant for 
the sewage-disposal works at Cooper Bridge. Specifications. etc., 
‘may be obtained at the Corporation Electric Lighting Works, 
Hall-street, Brighouse. Tencers before 12 noon on 22d inst. 

Swansea.—The Harbour Trustees invite tenders for the erection 
of engine, boiler, and accumulator houses at their south dock 
lock. Plans, etc., from the trustees’ engineer, Mr. A. O. Schenk, 
Harbour Officer, Swansea. Tenders, sealed, and marked outside 
% South Dock Engine House, should be addressed and delivered 
to Mr. Talfourd Strick, clerk, Harbour Offices, Swansea, by 
10 a.m. on Aug. 10. | 

Swansea.—The Corporation invite tenders for the erection of a 
generating station in the Strand, Swansea. Specification, etc., 
may be obtained of the Borough Surveyor, 13, Somerset-place, 
Swansea, on payment of a fee of £3. 3s., which will be returned 
on receipt of a bona fide tender. Plans and specifications may 
also be inspected (but not obtained) at the offices of the engineers, 
Messrs. Kincaid, Waller, and Manville, 29, Great George-street, 
Westminster. Tenders by 12 noon on Aug. 1 


RESULTS OF TENDERS. 


Huddersfield.—The Town Council have accepted the tender of 
Messrs. Greenwood and Batley, of Leeds, at £59,602. 16s. 3d., for 
electrical equipment. 

Shrewsbary.—The Town Council have accepted the tender of Mr. 
G. H. Bickerton, of Shrewsbury, at £1,850, for extension of the 
electric lighting station. 

Buxton.—The Urban District Council have received schedules 
of prices for chimney flues and boiler seating from Messrs. H. 
Vickers and Son (accepted) and Messrs. J. Booth and Son. 

Poplar.—The Board of Works have accepted the tenders of 
Messrs. Babcock and Wilcox, Limited, for boiler-house equipment, 
etc., at the electricity station, at £5,852; and of Messrs. Mather 
and Platt, for engine-house equipment, at £16,200. 

Morecambe.—The Urban District Council have received the 
following tenders for the supply of an economisec : 

Green and Sons, Manchester (accepted) £152 
Roberts Bros., Dukinfiel nnn. Z . 

Wolverhampton.— The Town Council have accepted the tender 

of the District Electric Company, of 39, Berry - street, Wolver- 


hampton, amounting to £84. 38. 4d., for the electric fittings at 
the new swimming-bath, in accordance with the specification 
prepared by the borough surveyor. 


Barrow-iao-Farness.—The Corporation have received the follow- 
ing tenders for erection of extensions to the existing electricity 
works in Buccleuch-street : 

J. Cox, 12 Oxford-street (accepted £1,008 14 2 
W. Saddler, High-streewᷓ UP . os 1057 0 0 


Wimbledon.—The Library Committee have received the follow- 
ing tenders for wiring the library for the electric light : 
Donnieon, Berlyn, Sillem, and Co., 116, Great Portland- 

street, W. (accepted) i 
S. Newton and Co., 167, Manor - street. Clapham ...... 
Coteworth Arc Lamp Company, 125. Merton · road, 

Wiens m᷑- ce atta eke 
G. Berners and Co., Baths- arcade. Wimbledon 
Speedy, Congdon, and Co., 14, Victoria- street, West- 

minster 
Townsend, Tamplin, and Makovski, 68, Victoria- 

street, West minsteiiw—I—- : i . 
A. H. Wood, 36, Victoria- street, Westminster 
C. Peacock and Co., 35, Clerkenwell- road, E. C.. 
„ Pinching, and Walton, 1, Crutched-friars, 
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Laing, Wharton, and Down, 82a, New Bond-street, W. 
G. W. Garton and Co., 138, Leathwaite-road, Batter- 
Sea- riss e . oe CC 175 11. 6 


Kingston-upon-Hull. — The School Board have received the 
following tenders for the electric light wiring and fittings at the 
Central Higher Grade School in Brunswick-avenue, Beverley-road. 
Hull, in accordance with the specification prepared by Messrs. 
A. 8. Barnard, M.I.E.E., city electrical engineer, and J. Bilson, 
F. R. I. B. A., architect: 


Scholes and SoUEmꝑ11᷑lkn sovevecasceseas ce £643 0 0 
Drake and Gorham, Hulll!dſ]!!] ]“!!! Q .. 540 0 0 
J. E. Lester, Leicester 525 0 0 
W. J. Fryer and Co., Limited, London 498 15 0 
Handley and Shanks, Manchester .. ... ..... ....... . 48410 0 
Foote and Milne, London ..... ...........2. sosssesesosseeooo 462 0 0 
King and Co., Limited, Hull................cccscccecsccessceces 450 0 0 
S P. Wood, Hull... FCC 442 10 0 
A. Dickinson, Leeds 438 15 0 
McAulay, Clark, and McLaren, Glasyow ..... KIT 411 10 0 
Fowler-Lancaster, Limited, Birmingham .................. 392 5 0 
Young and Peck, Limited, Hull! . 367 8 7 
G. F. Cook and Co., Lightelliftrtrtkttke(klellelw 363 0 0 
G. F. Welle, Hullll“.“e.l . ã 2322 . 362 13 0 
J. Dewhurst and Son, Sbeffi ell 3» 360 0 0 
Ream, Wokes, and Co., Hu lll. . 321 0 0 
Waleall Electrical Company, Limited, Liverpool ...... 315 0 0 


J. Worthington and Co , Hanley 29. 
Laing, Wharton and Down, Limited, Leeds (accépted) 225 15 


oo 


BUSINESS NOTES. 


Douglas.—The new section of tramway bas now been opened. 

Epsom. —The ratepayers are to be canvassed with regard to the 
elect: ic lighting scheme. 

Aford.— The Urban District Council are anticipating the supply 
of electricity at 5d. per unit. l 

Maidenhead.— Proposals are being made to light the town by 
electricity at a cost of £21,000 

Govan.—The Burgh Commissioners intend to apply for sanction 
to borrow £50,000 for electric lighting. 

Lowestoft.—Sanction has been received by the Town Council 
for the borrowing of £30,000 for electric lighting. 

Poplar.— The Board of Works have decided to shortly lay the 
foundation stone of the new engine-house buildings. 

Wigan —Plans have been approved for an electric lighting 
station off Bradford-place for the Wigan Corporation. 

Be fast.—The Town Council have decided to make a small 
reduction in the charge for current for motor purposes. 

Sunderland —The Corporation Tramways Bill has passed 
Colonel Gunter’s Select Committee of the House of Commons. 

Richmond (Dublin).—The District Lunatic Asylum Committee 
have appointed Mr. Herbert Mayne electrical clerk of works ab 
Portrane. 

Cork. — The Town Council have rejected the application of the 
Cork Electric Tramways Company for permission to extend their 
tramways. 

Reigate.— Mr. G. W. Wilcocks has held an enquiry into the 
Town Council’s application for a loan of £25,000 for an electric 
supply scheme. 

Bristol. The loan of £41,680 for extensions to the electric plant 
has been sanctioned. A further extension of public lighting is 
being considered. x | 

Chertsey.—The Woking Electric Supply Company intend to 
apply for a provisional order to supply part of the Urban District 
Council’s district. MA 

Warwick. —The Town Council are considering a notice from the 
Electrical Supply Association of intention to apply for a pro- 
visional electric lighting order, | 
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King’s College Hospital. —This hospital will be closed until 
Sept. 18 in order that the wards may be refloored, and also that 
the electric light may be supplied. 

Newmarket.—A committee of the Urban District Council are 
considering alternative tenders for public lighting from the electric 
lighting company and the gas company. 

Coventry.— Oa Thursday last week Sir F. Marindin and Major 
Cardew, of the Board of Trade, visited Coventry and inspected the 
new equipment of the electric tramways. 

Farnham.—Mr. A. J. Nash has signified to the Urban District 
Council his intention to apply for a provisional order to supply the 
urban district of Farnham with electric light. 

Leek.— The Urban District Council intend to oppose the appli- 
cation of the Electrical Power Distribution Company for power to 
supply electricity within the urban district of Leek. 

St. Helens.—The pres works, cars, and that part of the St. 
Helens syatem whic 
were inspected by Major Cardew, R. E, on the Ich inst. 

Rochester.—The Electrical Power Distribution Company intend 
to apply for a provisional order to empower them to establish 
in the city an electric power supply for industrial and general 
purposes. i 

Hereford.—The report of the Committee of Visitors of the 
County and City Asylum on lighting the asylum either by gas or 
electricity, gives a balance of £52 in favour of electricity on the 
annual cost, 

Hastings.—The Town Council in committee have resolved by 
17 votes to 6 to recommend the Council to agree to Mr. Murphy’s 


plans for routes of the Hastings and Bexhill light railway within 
the borough. 


Ince (Wigan).—The District Council have agreed to meet a 


deputation from the Lancashire Electric Power Company with 
regard to the renewal of their application for an Act during the 
next session. 

Nuneaton and Chilvers Coton.— The directors of the electric 
light company have decided to accept the offer of the Council to 
purchase the works at £5,000, subject to the sanction of the 
shareholders. 

Paignton —The District Council is corresponding with the 
Urban Electric Supply Company, Limited, who intend to apply 
to the Board of Trade for a provisional order for electric lighting 
in the district. 

Birmingham and Aston Tramways.—The directors recommend 
the payment of a dividend at the rate of 10 per cent. per annum, 
and a bonus of 2s. per share, free of income tax, for the 12 months 
ended 30th ult. 

Lytham.—Councillore E. R. Lightwood, Fair, E. W. Mellor, 
and W. F. Holden have been appointed by the Urban District 
Council to consider the advisability or otherwise of obtaining an 
electric lighting order. 


Hove Electric Lighting Company. Limited.—The directors 
have decided, on and after Jan. 1, 1900, to make an important 
“eduction in the prices charged to consumers for current for 
electric lighting purposes. 

Morecambe.—The District Council intend to apply for a loan 
for extension of plant required to meet the growing demand for 
supply of electric current. The estimate is £22,403, of which 
£10,000 ie required at once. 

Sheffield —Full enquiry has been made in regard to the 
desirabili y of using American points and crossings, and the 
electrical engineer bas reported that the points and crossings now 
being ueed are quite suitable. 

Pye and Co.—Mesers. James Pye and Co., belt manufacturers, 
Burton-on-Trent, are issuing an attractive advertisement card, to 
which a thermometer is attached. We note that Mr. W. S. Oswell, 
12, Lime-street, E.C., ie their London agent. 

Jarrow.— The Tyneside Electric Power Company, the Durham 
Electric Power Company, and the Walker and Wallsend Gas Com- 
pany have given notice of their intention to apply for provisional 
orders for the supply of electricity in thi^ town. c 

Gillingham.—The District Council have granted an interview 
to the representatives of the Electrical Power Distribution Com- 
pany, Limited, with regard to the proposed establishment of an 
electrical power supply for industrial and general purposes. 

Rotherhithe.—The County of London and Brush Provincial 
Electric Lighting Company, Limited, have given notice of their 
intention to apply for a provisional electric lighting order for 
public or private purposes within the parish of Rotherhithe. 

Wallasey.—The Council intend to give notice to the Wallasey 
United Tramways and Omnibus Company, Limited, requiring 
them to sell the tramways authorised by the Wallasey Tramways 
Act, 1878. An arbitrator will be appointed by the Board of Trade. 


St. Jamee’s and Pall Mall Electric Light Company, Limited. 
The share transfer books of this Company will be closed until 
Aug. 2, preparatory to the payment of interim dividends on the 
ordinary and preference shares for the hal! year ending June 30, 
1899. 5 

Anglo-American Telegraph Company, Limited. — The half. 
Yearly meeting of the proprietors of this Company will be held at 

inchester House, 50, Old Broad-street, ndon, on Friday, 
Aug. 4, 1899, at 2 p.m. The register of transfers will be closed 
until Aug. 4. 

Wellingborough —Subject to a satisfactory agreement being 
arrived at between the Urban District Council and the Electrical 
Power Distribution Company and conditions as to public lighting, 


has been prepared for the electric trams , 
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the former will consent to the company’s application for a pro- 
visional order. . | 
Woking.—A notice of the intention of the Woking Electric 
Supply Company, Limited, to apply to the Board of Trade for a 
provisional order for the lighting of Woking has been referred by 
the Urban District Council to their Finance Committee for con- 
sideration and report. 


Cost of Opposing an Electricity Bill. At a recent meeting of 
the Walker District Council, the cost of the recent parliamentary 
proceedings in opposition to the Walker and Wallsend Gas Com- 

ny’s (Electricity) Bill were reported to be £1,936. 108. 2d. The 

ill of costs is to be taxed. 

Ripley.—At the last Urban District Council meeting a letter 
was read from the Local Government Board with reference to the 
Council taking over the Ripley gasworka, stating it would be 
advisab'e to obtain the advice of experte, especially as to the 
establishment of electric light works. 

Blaokburn.—The annual report of the electrical engineer shows 
a profit for the year of nearly £3,000, notwithstanding the loss 
through delay in the installation of plant.and the reduction in the 
cost of generation ; £30,000 is to be immediately spent upon the 
further extension of the electric tramways. 

Bath.—The Town Council have adepted a report from the 
Electric Traction Committee, embodying numerous objections to 
the scheme of tramwaye proposed dy Messrs. Brash, Wheeler, 
Umney, and Chambers, who are seeking an order from the Light 
Railway Commissioners to lay trams in Bath. | 

Croydon.—The Rural District Council are to meet representa- 
tives of the County of Surrey Electrical Power Distribution Com- 
pany, who intend to apply for a provisional order authorising the 
company to supply electrical energy for public or private purposes 
within the area of the rural district of Croydon. 


Harrow.—The Harrow Electric Light and Power Company 
have given notice of their intention to extend their mains from 
Byron-hill to the bottom of Middle-road, with a branch along the 
footpath by the Wesleyan footpath, and also from Amersbam- 

, down St. Kilda’s-road to the Headetone road. 


St. George's (Hanover-equare).—The Voertry have granted an 
application from the Westminster Electric Supply Corporation, 
Limited, for permiesion to lay mains on both aides of Church- 
street, north side of Ranelagh-grove and Blomfield-terrace, and 
east side of Blomfield-place, subject to the usual regulations. 


Cardiff.—The Council have adopted the following resolution 
with regard to the fitter of which so much has been heard lately : 
„That the most experienced fitter in the employ of the Corpora- 
tion at the electrical works be engaged on trial for one month to 
carry out the duties of electrician under the charge of the electrical 
engineer. e 5 

Dover. — The Town Council have accepted an offer from the 
electricity supply company to illuminate the sea front on the same 
terms as last year — that ie, £45 for the installation and £20 a week 
for the current for 14 hours. The deputy-mayor and the town 


| clerk have been appointed a deputation to attend the telephone 


conference. 


Bedford.—The Town Council intend to apply for a further loan 
of £41,000 for additions to the buildings, machinery, and mains 
for supplying electrical energy within the sane The Electric 
Light Committee’s estimate is as follows: public lighting, £10,540; 
private lighting, £12,564; buildings, £2,510; machinery, ete., 
£15,040 —total, £40,654. 

Teddington. — Notices of application for provisional orders for 
electric lighting in the district have been received by the District 
Council from the London and Brush Provincial Electric Lighting 
Company, Limited, the Richmond (Surrey) Electric Light and Power 
Company, Limited, and the Twickenham and Teddington Electric 
Supply Company, Limited. : 

Dry Cells.— We are informed by the General Electric Company, 
of Queen Victoria-street, that they are now prepared to supply 
out of stock the dry celle required for the De Dion motor cycle. 
These cells can be obtained singly or in complete sete, and in other 
cases as used on the cycles. The fact that they can be supplied 
without delay is worthy of note. 

Hammersmith. —Tbe formal notice from the District Electrical 
Supply Company, Limited, of their intention to apply to the 
Board of Trade for a provisional order to authorise the supply of 
electricity for any public or private purposes in Hammersmith was 
considered on Wednesday, and the Vestry decided to oppoee the 
company’s application at the proper time. 

Gity Lighting.—At a recent meeting of the Court of Common 


Council the town clerk read a notice from the District Electric 


Supply Company, Limited, of their intention to apply to the 
Board of Trade for a provisional order to authorise the supply of 
electricity for any public or private purpose within the City. The 
matter was referred to the Streets Committee. 

Londonderry. —It is proposed that on publication of Mr. Chriatie’s 
report and his criticism of the British Thomson-Houston Com- 
pany's proposals, the papers be referred to an independent elec- 
trician to report and advise the Corporation on the wisdom or 
otherwise of proceeding with house-to-house lighting, or the 
prudence of transferring their powers to a company. 

Birkenhead —Sir Francis Marindin, R E., K.C.M.G., held an 
enquiry on Tuesday last in regard to an application by the 
Town Council for sanction to borrow £208 679 for the construction 
and equipment of electrical tramways in the borough, and for the 
approval of the Board of Trade to the system, and generally in 
regard to the proposed scheme of Corporation tramways, l 
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Greenock.—The report of the deputation to London to oppose 
the Greenock Tramways Company’s Bill in the House of Commons 
has been referred to the Tramways Committee. The Police Board 
are now free to municipalise the tramways or lease them. At 
present there are two offe s to lease. The electric lighting area of 
supply is to be extended to the western boundary of the burgh. 


Liverpool.—The new service of electric trams from the city vid 
Lord-street, Church-street, Paradise-street, and Park lane to 
Smithdown-road was commenced on Monday, and the cars, which 
ran every seven minutes, were well patronised by the public. The 
new route promiees to be exceedingly popular, and the next 
5 it is understood, will be to the north end vid Scotland - 
road. 


Appointments Vacant.—The Bradford Corporation are pre- 
pared to receive applications for the position of departmental 
electrical éngineer.—The Corporation of Bootle require the eer- 
vices of a resident electrical engineer. Particulars of these and 
other vacancies, including assistant engireers-in-charge, cable 
jointers, armature winders, works managers, etc., will be found 
elsewhere. 

Shefficld.—On the quéstion of danger arising from using the 
trolley wire supplied by the Thomson-Houston Company, the 
Town Council have come to the conclusion, based upon the opinion 
of the Thomeson-Houston Company, of Prof. Kennedy, and of the 
Corporation’s electrical engineer, that there is no danger to the 
public. It is stated that the electric cars will be running by 
September. 

Shrewsbury.—The Lighting Committee have reported to the 
Town Council that the consumption of electric light had rapidly 
increased since the Council took over the works. The additional 
boilers and generating plant provided for in the loan were to be 
laid down at once. A number of standards for street-lighting 
had been erected, and it was hoped to commence lighting them 
immediately. 

Southend-én-Sea.—At the Town Council meeting last week a 
detailed report from the Electric Lighting Committee recom- 
mending that the Corporation’s powers be transferred to Mr. 
ae city electrical engineer of Bradford, was adjourned. 
The principal terms proposed are that Mr Gibbings should supply 
electric current wholesale to the town for 14d. per unit, and lay 
down the maine within 18 months. 


London Gazette.—Mr. N. Yates, 4, Wood-street, Bolton, has 
been appointed trustee in the estate of J. K. Clarke and B. Wild 
(trading as Rothwell and Co.), Atlas Works, Southport. The 
first meeting of creditora re the Chitty Dynamo and Motor Com- 
pany, Limited, Willesden, will take place on July 24 at 11 a.m. at 
33, Carey street, Lincoln’s-inn, and the meeting uf contribators at 
12 a.m. at the same place and date. | 


Barrow.—The Barrow News understands that all is now 
practically arranged for the taking over of the Barrow tramways 
by the British Electric Traction Company Limited. All that now 
remains is for the consent of the Board of Trade to be given to the 
proposal. When this ie done the British Electric Traction Com- 
pany will be in a position to approach the Corporation as to the 
terms on which tbey will give an extended concession. 


Whitechapel.— At the meeting of the Board of Works on 
1 the approval of the Board was given to the re-election of 
Mr. John Harris as chairman of the Electrical Committee for the 
ensuing year. The Finance Committee recommended that the 
Board approve the Bill now before Parliament the object of which 
is to make further provision for the improvement of telephonic 
communication and otherwise with reapect to telegraphs. 


Walsall.—The Town Council intend to apply to the Board of 
Trade for approval to compulsorily acquire part of the South 
Staffordshire Tramways Company’s undertaking. The town clerk 
has been instructed to give six monthe’ notice to the South 
Staffordshire Tramways Company of the intention of the Council 
to determine the agreement, dated Feb. 11, 1892, entered into 
with them as to the use of electricity on their lines of tramway in 
the borough. 

Edinburgh.—The Electric Lighting Committee’s estimates for 
1899-1900 is expenditure £63,285 and revenue £73,405, leaving an 
estimated balance to be appropriated at the close of the year of 
£10,120. The estimated expenditure for 1898-99 was £43,950 and 
the estimated revenue was £55,415, leaving a balance to be appro- 
priated of £11,465. The actual expenditure for 1898-99 was 


£42,351, and the revenue £48,237, leaving a balance to be appro- 


priated of £5,886. 

Ravensthorpe.—The Electrical Power Distribution Company, 
having notified their intention to apply for powers to include the 
Ravensthorpe district in their arrangements for supplying elec- 
trical energy for lighting and other purposes, they have been 
informed that the Council will probably oppose the application. 
They have since suggested that they will withdraw the applica- 
tion if the Council support the tramway scheme of the British 
Electric Traction Company. 

Kidderminster and District Electric Lighting and Traction 
Company, Limited.—This Company has been formed, with a share 
capital of £100,000, divided into 5,000 5 per cent. cumulative 
preference shares and 5,000 ordinary shares of £10 each, for the 

urpose of acquiring the issued shares of the Kidderminster and 
Bone 880 Electric Tramway Company, and of taking over, with 
the consent of the Board of Trade, the electric lighting order 
granted to the Corporation of Kidderminster. 

Cleckheaton.—The District Council have decided that the 
Council’s solicitor should represent them at the enquiry at Dews- 


bury into the Spen Valley electric railway scheme on Aug. l with 
reference to the n of the British Electric Traction Com- 
pany, Limited, an | 

committee be empowered to consider the question of a branch 
tramway to serve the Westgate and Hartshead Moor districte of 
Cleckheaton, with a view to its promotion in connection with the 
trunk scheme. 


that the Cleckheaton members of the joint 


Darlington.— At the quarterly meeting of the Works Committee 


of the Durham County Council a report was submitted by the 


county surveyor recommending that not only ‘should the tramways 
company be required to widen the roads at various pointe, and 
increase the width of several bridges, but that measures should be 
taken to safeguard the county from any liability in respect of 
injury to the cable when carried along the highway; and that in 


all cases where the cable traversed a bridge it should be placed 


outside the structure and nob between the road metal and the 
crown of arches. | 
Edison and Swan United Electric Light Company, Limited.— 
The directors have determined to recommend, subject to audit, 
the payment of a dividend in respect of the six months ending 
June 30, 1899, at the rate of 6 per cent. per annum on the A 
share capital of the Company as now paid up, carrying forward 
about the same amount as last year. The above distribution, 
together with the interim dividend at the. rate of 6 per cent. per 
annum already paid in February in respect of the first half-year, 
will be equal to a dividend of 6 per cent. for the entire year. The 
dividend warrants will be posted on Aug. 11. | 
Falham.—The report of the Lighting, Electric Lighting, and 
Dust Destructor Committee submitted to the Vestry on Wednesday 
last stated, with regard to the advisability of suepending the 
paving works in Fulham Palace-road until after electric lighting 
mains have been laid, that the New Streets Committee have been 
requested to stop the works pending a decision being arrived at. 
The notices received from Messrs, Bergtheil and Young, and the 
Dietrict Electric Supply Company, of their intentidn to apply to 
the Board of Trade for provisional orders to supply electric current 
within the parish were allowed to lie on the table. 
Taunton.—Colonel A. J. Hepper, D.S.O., R.E., held an enquiry 
on the 18th inst. into an application of the Town Council for a 
loan of £10,000 for the purpose of electric lighting. The town 
clerk, Mr. George H. Kite, stated that the money was absolutely 
necessary for new plant and extensions of the mains. During the 
first half of the present year they had connected the equivalent of 
2,270 8-c.p. lampe. The balance-sheet for 1898 showed a profit of 
£750 on the year’s working. Allowing for the reduced charges to 
customers, the past half-year showed an increased income of £250, 
or £300 over that of the corresponding half-year of 1898. | 
Bristol Tramways and Carriage Company, Limited. The 
directors have declared an interim dividend to June 30 last at 
7 per cent. per annum, payable on Aug. 5. The total receipts of 
the Company for the half-year were £72 396. 14s. 9d., against 
£67.246. 163. 10d., an increase of £5,149 17s. IId. over the corre- 
sponding period, whilst the number of passengers carried were 
11,408,683 against 10,680,379, an increase of 728,304. The interest 
on debenture stock and interim dividend of 7 per cent. per annum 
absorbs £19 489 2s. 5d., against £13,189. 9s. 4d. in the correspond- 
ing period, when the dividend was 6 per cent. per annum. 


Tyneside Electric Power Company, Limited.—This Company 
has been formed locally for the supply of electric energy both for 
power and lic bting in the district round Newcastle and up and 
down both sides of the Tyne. The Company has given notice of 
its intention to apply in the next session of Parliament for powers 
to supply electric energy in all the following localities : Blaydon- 
on-Tyne, Whickham, Felling, Hebburn, Ryton, Willington Quay, 
Gosforth, Wallsend, Walker, Newburn, Benwell and Fenham, 
Seghill, Cramlington, gh. ass ha Weetslade, Jarrow, Gates- 
head, Boldon Colliery, Boldon, Monkton, Longbenton, South 
Shields and Tynemouth rural districts, The original capital of 
the Company is £100,000 in £10 shares. 

Harrow and Uxbridge Railway.—Tho agreement entered into 
between the Harrow and Uxbridge Railway Company and the 
Metropolitan Railway Company provides that the Harrow Com- 
pany's authorised railway and the proposed new railways con- 
necting the authorised railways with the Metropolitan Railway 
shall be constructed by the Harrow 5 „ forthwith on the 
passing of the Harrow Company's Bill,” as a first class double line 
of railway, to the reasonable satisfaction of the Metropolitan 
Company.” The present directors of the Harrow Company are to 
remain in office until the Royal assent is given to the Harrow Bill, 
whereupon ‘'a new Board of the Harrow Company is to be formed 
nominated by the Metropolitan Company.” l 

Fareham.—The District Council have adopted a report from 
the Electric Lighting Committee recommending that the charge 
to private consumers be reduced by ld. per unit. The committee 
dic not think the practice of lighting all night was worth the 
cost, and recommended that the lights be extinguished at one 
o'clock. Last year £150 was saved partly owing to improved 
plant, partly to better coal. If the all-night supply were abolished, 
the saving would be brought up to £260. After the sum due on 
loane, etc., had been paid, the balance would be about £120. After 
the reduction of the balance bv the lesser charge of ld. per unit, 
the balance would be about £22. An all-night service would still 
be available if required on special occasions. | ö 

Bexhill.—The Bexhill and St. Leonards Tramways Bill, pro- 
moted by the British Electric Traction Company, has failed to 
pee the Select Committee stage. Tbe Urban, District Council 

ave received a letter from the company informing the Council 
that tho company will continue their efforts in the promotion, of 
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the tramwaye undertaking, and askin rmiseion to lay their 
future plana be shen Messers. Webb and Co. also ask the 
Council to support Mr, Murpby in his application for a scheme 
for light railwaye at Hastinge. St. Leonards, and Bexhill, and 
state that Mr. Murphy would be glad to meet the Council to 
discuss the matter with them. It has been decided to hear Mr. 
Murphy and the British Electric Traction Company. 


Rhymney Ratlway.— We learn from the Western Mail that the 
directors of the Rhymney Railway have decided to equip their 
new works at Caerphilly in the most modern manner. Electricity 
will be adopted for the transmission of power as well as for 
lighting purposes. A complete system of electric lighting will be 
installed, aud. electrical motors will be used throughout for driving 
the machines in the fitting shops, and carpenters’ shop. The 
lifting and walking cranes will also be worked by means of elec- 

ical motors. The dynamos and motors will be manufactured by 
Messrs. J. H. Holmes and Co., of Newcastle-on-Tyne, and the 
whole of the vate mme fitting up will be carried out by Mesere. 
J. B. Saunders and Co., electrical engineers, Cardiff. 


' Maidstone.—The Electric Lighting Committee have reported 
to the Town Counoil that notices had been received from the 
Municipal Electric Light and Power.Corporation, Limited, and 
the Electrical Power Distribution Company, Limited, of their 
intention to apply for provisionsl orders authorising the supply of 
electrical energy for public and private purposes within the area 
of the Council's jurisdiction. They had also considered various 
schemes for carrying out the Couccil’s order, and recommended 
„that the scheme submitted by Messrs. Stevens and Barker 
for carrying out the electric lighting provisional order be accepted, 
and that detailed plans, s cations, and estimates be prepared, 
and application made to the Loval Government Board for sanction 
to borrow the money necessary to carry out the whole work.” 
These recommendations have been adopted. 


Halifax.—A special meeting of the Town Council has been 
called to consider recommendations for the following tramwa 
extensions: (1) from the boundary of the borough in Stainland- 
road to the Station Hotel, Holywell Green ; (2) from the boundary 
of the borough in Elland-road to Elland and Brighouse ; (3) from 
King Cross to the boundary of the borough in Burnley- road; (4) 
from !the boundary of the borough in Burnley-road to Hebden 
Bridge; (5) from King Cross to the boundary of the borough in 
Rochdale-road ; (6) from the boundary of the borough in Roch- 
dale-road to the top of Bolton Brow (Sowerby Bridge) ; (7) from 
Wards End to Bull-green, via Fountain-street and Barum Top; 
(8) from the top of Lee Bank to the bottom of Rameden-street, 
vid Lee Mount-road ; (9) from Northgate, up Old Marked, along 
Corn Market and Sonthgate, to Wards End. 


Radclifte.—The District Council have decided to apply to the 
Local Government Board for sanction to borrow £16,000 for the 
purchase.of land and thie erection thereon of an electric lighting 
station and for distributing mains. A lecter has been received from 
the Board approving the system to be adopted by the Council for 
the supply of electric energy under the Radcliffe Electric Lighting 
Order, 1895. The United Kingdom Tramway, Light Railway, 
and Electrical Syndicate, Limited, have informed the Council that 
they will be asked to grant the syndicate permission to connect 
Whitefield and Radcliffe with the Ship Canal by an electrically- 
equipped system of tramways; and another company, the Drake 
and Gorham Electric Power and Traction Company, Limited, have 
written to the Council stating that they are considering the quee- 
tion of applying for asnction to lay a connecting line from Salford 
Docks through Swinton and Farnworth to Little Lever.—Man- 


cheater , 
' We At a reoenb meeting of the District Council a letter 
was read from Messrs. Greenwood and Batley, 


. Leeds, 
giving notice of their attention to apply for an electric lighting 
order for the urban distriot of Yeadon and probably some adjoining 
areas. The firm did not contemplate roceeding with the applica- 
tion except with the consent af the Council. A motion that the 
provisional order for electric lighting obtained by the Council in 
1894 should be put into opération, and that an expert should be 
engaged to advise them as to the beet method to adopt, was 
carried. The Joint Tramway Committee appointed by the District 
Councils of Yeadon, Rawdon, and Horsforth met at Rawdon last 
week and formulated a scheme of tramways from the Leeds city 
boundary at Kirkstall to Yeadon. As the District Councils will 
nob themselves carry out thé project, the scheme is to be submitted 
do three private firms to see bow far they are prepared to carry it 
oat The three firms are asked to give a reply in a fortnight's 

me. 8 

Hoylake.—At the last monthly meeting of the Urban District 
Council of Hoylake and West Kirby, the Electric Supply Com- 
mittes submitted a report which was adopted, and which stated 
that Mr. T. L. Miller, consulting engineer, was in favour of a 
direct-current three-wire system of supply from a generating 
station established at some point midway between Hoylake and 
Weet Kirby. The cost of the generating plant and mains neces- 
sary would amount, with contingencies, to£18,000 That estimate 
was based.on a supply of 3,500 lamps of 8 c.p. each in Market- 
street, Meols-drive, and Banks-road. In order to supply double 
that number an additional expenditure of £2,000 would be required, 
and £3,000 would be necessary if certain extensions were included. 
The expenditure for this extended supply would therefore be 
£23,000, exclasive of the buildings, estimated to cost £3,000. The 
total annaal expenditare, including working expenses for the 
production of energy for 7,000 lamps and repayment of principal 
and interest, would be about £3,250. The revenue from a supply 
do 7,009 lamps was estimated af £3,500, Ifa demand for 7,000 
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lamps of 8 c.p. could be counted on, there would be a small profit, 
and the committee were of opinion that that demand might’ 
reasonably be expected. 

Wireless Telegraphy and Sound Waves fer Locating Pur- 
poses.—_ Mr. C. E. Kelway, of 55, Victoria street, Westminster, 
has submitted to the Admiralty the particulars of his system of 
ascertaining the distance of a fog-signal in fog for the avoidance 
of strandings and collisions at sea, and suggested that trials be 
made during the naval manceuvres. In all probability experiments 
will be carried out on board the three ships fit with Signor 
Marconi’s wireless telegraphy plant. For the above-named purpose 
the Marconi plant in use at the South Foreland lighthouse, and 
on board the East Goodwin lightship and in her Majesty's ae 
will suffice, as no ‘‘conoentrated” messages are needed, the 
desideratum being that the waves should radiate in all direc- 
tions and be received by all vessels within range fitted with the 
receiving apparatus. The invention is under the consideration of 
the Trinity House authorities and the Board of Trade, but at 
present publication of the details is inexpedient in view of 
applications for the foreign patents. 

West Ham. At the last meeting of the Town Council the 
Electric Lighting Committee reported as follows: ‘‘ The electrical 
engineer reported that he had placed his resignation in the hands 
of the town clerk, having been appointed chief engineer to the 
General Power Distribusing Company. The committee received 
the intelligence of Mr. Steinitzs resignation with very great 
regret, and recommend that the Council give him a testimonial 
under their seal, expressing their appreciation of the manner in 
which he has 8 out his work of establishing the electric light 
installation. Having regard to the urgent necessity for appoint- 
ing a succezsor to Mr. Steinitz without delay, the committee have 
given directions for advertisements to be issued, inviting apres 
tions for the position of electrical engineer, and have fixed the 
salary, subject to the confirmation of the Council, which they 
recommend be given thereto at £450 per annum, with two annual 
increments of £25 each, making a maximum of £500, and they 
recommend that they be empowered to select three candidates to 
attend before the Council at their last meeting before the adjourn- 
ment for vacation.” The report was adapted. Alderman Smith 
said he was glad Mr. Steinitz had found a better job with more 
money, and that he was not surprised at his leaving West Ham. 

Huddersfield.—At the Town Council on Wednesday the Tram- 
ways Committee reported that the Board of Trade had sanctioned 
the borrowing of £47,782. 2s. 4d. for the purpose of electric 
traction, and had approved the agreement between the Corpora- 
tion and the Linthwaite Urban District Council, in which the 
Corporation undertake to work the tramways to be luid on 
the Manchester - road through Linthwaite by the District Council. 
The town clerk had been instructed not to proceed with the 
application for parliamentary powers for the extension of 
the tramways within and without the borough approved ab 
a recent meeting of the Council, and the tramways manager 
had been directed to report as to. any further extensions to 
be added to the provisional order. The financial report for the 
three months ending Jane 30 showed a surplus of £258. 17s. 8d., 

ains: a deficiency of £270. 9s. 9d. in the corresponding quarter 
of last year. There was an increase of £213. 7s. 2d. in the receipte 
for the past month compared with June, 1898. The report was 
adopted, and it was resolved that Lancashire boilers and vertical 
engines be adopted in the works. The Electricity Committee 
have adopted a scheme laid before them by their engineer, Mr. 
A. B. Mountain, for the supply of condensing water from the 
River Colne to the electric lighting station and for leasing some 
land for futare extensions. The committee recommended the 
Conncil to invite the Municipal Electrical Assoolation to hold 
their next meeting in Huddersfield, which the Council agreed to. 


Parliament.—In the House of Commons during the last week 
the following Bille were read a third time: Furness Railway, 
Glasgow Corporation (Tramways, etc.), Great Yarmouth Corpora- 
tion, Kirkcaldy Corporation and Tramways, Brighton Marine 
Palace and Pier, and Great Grimsby Street Tramways. The Lords’ 
amendments to the Lincoln and East Coast Railway and Dock and 
the Lowestoft Promenade Pier Bille were considered and 
to. Portamouth Corporation, Weston-super-Mare Grand i 
London, Walthamstow, snd Epping Forest Railway (No. 2), 
London and South-Western Railway, and Workington Cor- 
poration Bills were read a second time. The following Bills 
were considered and the Lords’ amendments agreed to: Leith 
Harbour and Docks, 5 Corporation, and Greenock and 
Port Glasgow Tramways. In the House of Lords on Monday last 
a Royal Commission was held for the purpose of giving the Royal 
assent to 86 public, private, and provisional order Bills which had 
passed both Houses of Parliament. The Royal assent was given, 
inter alia, to the following private Acts : South-Eastern way, 
Kensington and Notting Hill Electric Lighting, Central Electric 
Supply, St. James s and Pall Mall Electric Light, Great Central 

Iway, and London, Chatham and Dover Railway. The West 
Metropolitan Railway Bill was read a second time. The South- 
port and Lytham Tramroad, Great Western Railway, Central 
London Railway, Fishguard and Rosslare Railways and Harbours, 
Manchester Corporation (General Powers) London United Tram- 
ways, and London and North-Western Railway (Additional 
Powers) Bills were read the third time and passed. The Matlock 
Urban District Council Tramway Bill was ordered to be reported 
to the Lower House for third reading, the measure having 
previously passed the House of Lords. The Bexhill and Rother- 
field Railway Company and the London, Walthamstow, and 
Epping Forest Railway Company's Bills will pass as unoppoeed 
measures through the House of Lords, 
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Ham Green Hospital, Bristol. We have received a neat illus- 
trated pamphlet descriptive of the Ham Green Hospital, which 
was opened by the Mayor of Bristol on the 12th inet. It contains 
a number of full-plate views and some diagrams giving a clear 
idea of the internal arrangements of the institution. The estate 
(99 acres in extent) was purchased in 1894 for £8,695. The plans 
for the new buildings, and for altering the old mansion so as to be 
available for an e building. were prepared in the 
Office of the city engineer (Mr. T. H. Yabbicom, M I. C. E.), by 
whom the buildings were constructed. Mr. H. W. Harding was 
the resident architect and Mr. Woodlands general foreman of the 
works. There is an engine-house attached, containing the generat- 
ing plant for the electric light to the whole of the hospital build- 
ings. plant consists of two steam dynamos, each consisting 
of a Chandler high-speed double-crank enclosed - type non- 
ig oes engine, having cylinders llin. in diameter, capable 
of developing 32 b. h. p. with SOlb. of steam when running 
at 400 revolutions per minute to be coupled with a coil 
friction clutch to a Crompton dynamo mounted on the same 
base-plate. The engine shaft is fitted with a belt pulley for 
driving the countershafting of the laundry machinery during the 
day, when one of the dynamos is not in use. The dynamos are 
two-pole inverted type, shunt wound, and are capable of develop- 
ing 20 kw. at 110 to 130 volts at the terminals, with an output of 
200 amperes when running at a speed of 400 revolutions per 
minute. The above plant is capable of running 640 16-c.p. incan- 
descent lamps, though the present installation is only for 400 lampe, 
provision having been made for future extension. Adjoining the 
engine-house is a fit ter's shop. The battery-house contains 54 D.P. 
accamulator cell batteries, having a capacity of 520 ampere-hours 
and capable of discharging at the rate of 52 amperes for 10 hours, 
which will supply 80 16-c.p. incandescent lamps for night use, and 
23 counter E. M. F. cells capable of carrying up to 50 amperes. 

Camberwell.—At the last meeting of the Vestry the General 
5 Committee presented an exhaustive report from Major 

ew, whose services had been retained to fully advise the 
Vestry upon the question of the works already carried out by the 
County of London and Brush Provincial Electric Lighting Com- 
pany, and also upon the adaptability of the mains laid down in 
the parish to be used in connection with the generating station to 


upon the whole question of the acquisition of this electric light 


undertaking. After setting forth particulars of the work done in | 


the company, Major Cardew suggested that the 


the parish b 


Vestry should at first ask the company to give full information as 


to their capital expenditure. in Camberwell and access to their 
mains and other works for purposes of inspection and testing ; 
and to agree that after receipt of notice from the Vestry under 
Section 60 (2) no further capital shall be expended in Camber- 
well except with the approval of the Veatry. If the com- 
pany do not agree to meet the wishes of the Vestry on these 
two pointe, Major Cardew states: ‘‘I cannot advise that any 
notice to purchase should be given at the present time, 
ab any rate unless some legal method can be found of 
restraining the company from largely adding to their present 
capital expenditure. Supposing that the expenditure incurred 
during the 


ing stations and plant, etc., and that the Vestry decide to pur- 
chase, they will have to give £80,000, and in addition an amount 


equal to a dividend of 5 per cent. for one year on £46,000, and one | 
uivalent to paying 


14235. 
the depreciation of their valae to the Vestry due to some of | 
This is, of |. 
course, a large sum, and an undertaking burdened with this |: 


. 14350. 


aged, however, I think it should | 
street, Bradford. 


year on £516, or say £2,326. This would be 
326 for the goodwill of the business, since I think that the rise 
in the price of mains may fairly be considered as a set-off againat 


the mains not exactly meeting the requirements. 


dead-weight could not be expected to meet the annual charge 
upon it for at least five years after supply is started. If well 
pushed and economically man 
certainly become profitable in seven years. The district is of a 
very varied character, but on the whole not, I think, unfavourable 


for the gradual building up of a large and remunerative supply |, 


for lighting and other purposes. The fact that it contains large 
areas which are now bang developed for residential buildings of a 
good class is distinctly advantageous, while a demand for motive 

wer might be created in the northern portion of the area by the 
inducement of a low price. As the district includes a con- 
siderable length of tramways now belonging to the London 
County Council, which they are about to equip for electric 
5 it might be practicable to arrange terms with 
them for the supply of electric power for these tramways, 
and on account of the large steady load for long hours which 
could thus te secured at very low price would be remunerative. 
The lighting of streets and buildings in charge of the Vestry 
would also help the undertaking. I understand that the Vestry 
have received an offer from a company to take over the under- 
taking on favourable terms. I do not think that such an arrange- 
ment could be legally made by the Vestry, even were it desirable, 
but the offer at any rate shows the expectation of profiv held by 
persons who muat be presumed to have some commercial experience 
and ability and to have given the matter due consideration. The 
expense to the Vestry for erection and equipment of a generating 
station proportional to the extent of mains laid and sufficient to 
cope with the probable demand for some years. with provision for 
extension, I estimate ab £58,000. In addition to thls, there 
would be the cost of house connections, meters, and if street- 
ighting be undertaken, that of the lampe, supporte, and fittings. 

© total capital expenditure, therefore, required to fairly 
start the undertaking would be £140,000 to £145,000, according to 


agreed 
be erected in the parish of Camberwell, and to generally advise 


14207. Improved telephone apparatus. 


present year brings the capital account up to } 
£60,000, being £50,000 for mains and £10,000 for transform- | 
1424. 


14337. 


95 


the amount of street-lighting. This amount, large although it 
certainly appears, is not in proportion to the population and 
ratable value greater than what has been found neceesary in 
other districta within the county of London. The large amount 
now spent by the Vestry in public lighting would be a material 
help to the electric lighting fund if electric light were substituted 
for the existing gas lampe. Owing also to the recent rise in the 
price, not only of the copper mains, to which I have already 
alluded, but aleo of the iron pipes and other materials 
which conetitute a very appreciable proportion of the capital 
expenditure, the premium to be paid in the event of purchase would 
be somewhat reduced, and if the company can be induced to 
facilitate the tranefer the bargain should not be a bad one for the 
Vestry. I must repeat, however, that caution is necessary before 
giving notice under thie purchase clause or id may involve the 
Vestry in an unexpected outlay. Should the Vestry decided to 
negotiate with the company for purchase under Section 60 (2) of 
the order, they should, I would suggest, first pass a resolution to 
the effect that the supply of electricity within the parish should be 
in the handa of the local authority. Secondly, inform the company 
of this action, and ask for full information as to their capital 
expenditure in Camberwell, and for access to their works, 
Also ask that no further capital shall be expended after 
receipt of notice to purchase except with the approval 
of the Vestry. Thirdly, should the company decline to 
meet the Vestry on these points, inform them that the 
Vestry propose to ask for powers themselves as the com- 
pany are not prepared to carry out the provisions of the special 
purchase clause in a reasonable manner. The committee recom- 
mended (a) that the supply of electricity within the parish 
should be in the hands of the local authority ; (b) that the County 
of London and Brush Provincial Electric Lighting Company be 
informed that a resolution has been passed by the Vestry to the 
effect that the supply of electricity in the parian should be in the 
hands of the local authority, and that the company be asked 
whether they are prepared to assist the Vestry, having regard to 
its purchase clause in this matter, by giving full particulars as to 
the works already constructed, and before carrying out any new 
works will sonsult the Vestry thereon. The recommendations were 
to. . T ; 


PROVISIONAL PATENTS, 1899. 


—— 


JuLy 10. 


14167. Electrical appliance for lighting miners’ safety lamp. 


Wm. Leavesley and James Allen, 9, Railway View, 
Audenshaw, near Manchester. 
Louis 


London. 


Gabriel G. 
Benard, 321, (Complete 
specification.) 

14816. Improvements relating to electric railways and 
tramways on a road contact system. Jasper Wetter 
37, Essex - street, Strand, London. (The Elektrizitits 
Aktiengesellschaft, vormals Schuckert und Co., Ger many.) 
(Complete specification.) 

Improvements in or relating 
electrically transmitting orders. signals, or indica- 
tions from one place to another. Alfred Upton 
Alcock, 46, Lincoln’s-inn-fields, London. 

Improvements in apparatus for measu: ing, indicating, 
and registering time by electricity. Max Hoeft, 18, 
A - street, Strand, London. (Complete speci- 

cation.) 


High Holborn, 


to apparatus fer 


JULY 11. 


Improvements in or appertaining to casings for electric 
light and similar cables. Alfred Hudson, 2, Market- 


14865. An automatic signalling apparatus fer electric 
tramways and the like. Clemens Webner and 
Hermann Laube, 100, Wellington - street, Glasgow. 
(Complete specification.) 

14800, Improvements in primary batteries. William Charles 
Callman, 53, Chancery - lane, London. (Complete speci- 
fication.) 

14304. Improvements in and in the application of electric 
motors for automobile vehicles. William Philli 
Thompson, 322, High Holborn, London. (Eugenio 
-Cantono, Italy.) | 

Improvements in electricity meters. Haydn Thies 
Harrison, 46, Lincoln's-inn-fields, London. 

14328. Improvements in insulators for the overhead ocon- 
ductors of electric tramways. William Lloyd Wise, 
46, Lincoln’s-inn-fields, . London. (The Aktien-Gesell- 
schaft Electricitäts-werke, vormals O. L. Kummer und 
Co., Germany.) 

14338. An improvement in dynamo and other magnet coils. 
Hardman Arthur Earle, Birkbeck Bank - chambers, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 


JULY 12, we ea 


14396. Improvements in switehes for eleetric lampe. John 
Hunter,.6, Lord-street, Liverpool. 


14397. Improvements in electric bell or alarm apparatus.. 


Donald Dennett, 6, Lord-street, Liverpool. 
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14398. An improved electric motor starter, regulator, and 
cut-out. Veritys, Limited, and Edwin John Selby, 
11, Burlington-chambers, New- street, Birmingham. 

14401. Invisible adjusting apparatus for electroliers and 

gasoliers and the Jike. Moritz Weidlich, 40, 

Chancery: lane, London. (Complete specification.) 

14402. Improved triple or multiple polo ar tube or 
coherer for wireless telegraphy the like. 
Wilhelm Hoeino Berner, 40, 5 Loudon. 

14493. Apparatus actuated by clectrictty for the delivery 
of comestibles and dran after the introduction ef 
a coin. Naray Dezso, 40, Chancery-lane, London. 

14408. Improvements in submarine cables. George Gatton 
Melbuish Hardingham, Clun House, Surrey - atreet, 
Strand, London. (The firm of Felten und Guilleaume, 
Germany.) 


JULY 13, 


14448. Improvements in wireless telegraphy. Sidney George 
Brown, 22, Holland-road, Kensington, London. 

14460, Improvements in electric telegraphs. Walter Judd, 
323, High Holborn, London. 

14467, Improvements mn and relating to electric traction. 
Thomas Pease and Charles Barnard Burdon, 49, Lausanne- 
road, Hornsey, London. 


JULY. 14, 


14501. An electrical accumulator or secondary battery. 
Raleigh Hills and Joseph Matthews, I89, Lowell road. 
Handeworth, Staffordshire. 

14559. Improvements in regulating devices 
currents. Alfred Warwick Gattie and 
Seaman, 55, Chancery-lane, London. 

14568. Improvements. in electrical alarm apparatus. Carl 
Eggerding, 46, Lincoln’s-inn-fields, London. 

14569, Improvements in dynamos. William Brooks Sayers, 46, 
Lincoln’s-inn-fields, London. 

44672, Improved system of electro-dynamic propulsien. Leon 
Rosenfeld, Constantin Zelenay, and Julien Dulait, 40, 
Chancery -lane, London. 


JULY 15, 


14593. Imp ovements in hand-vice and other strainers or 
stretchers fer tel telephone, and other wires. 
William Stewart Mackie, 100, Wellington-etreet, Glasgow. 
(Complete specification.) 

14088. Improvements in rener conductors fer electric cars: 
Fritz Choné, F and 4, Mitre-court-chambers, Fleet street, 
London. 

24636. Improvements in electric current interruptors, James 
Grieve Lorrain, Norfolk House, Norfolk-street, Strand, 
London. (Max Levy, Germany.) 


for electric 
Arthur George 


SPECIFICATIONS PUBLISHED: 


1898 


1118588. Electrtcal couplings for railway oars. Leigh. 
(Sprague.) Date claimed under Patents Rule 19, 
May 16, 1898. 


11278. Step-by-step printing telegraphs. Steljes. 


13827. Speed-varying devices and electric motors for use 
therein. Belfield. (Hassler.) 


16595, Electric heators. Lyon. 
17458. Primary electric batteries, Beadle. 
17580. Manufacture of filaments for inoandescent electric 
lamps. Imray. (von Welsbach.) 
18024. cate time alarms or call boards and the like. 
rew. 
39074. Filantents fer clectrie inesadescent lamps. Dannert. 


I 


i 
l 


21906, Switohboard er frame for clectro-physieal experiments. | 


Skrobanek. 
1890. 
$13. Electrical 8 and telegraphic apparatus. 
Schafer, Renz, and Lippold. 
864. Electric arc lamps. Sandy and Geer. 


5638. Phonographs and similar sound - reproducing | 
apparatus, Korytowski. 


7925. Globee for electric aro lamps. Stenz and Weyer. 


9632. High-insulation electric lampholder. Heaton and |. 


Smith. 


9009. Automatic eiotrical ringoff anpMance fer telephone 
station. Siemens Bros. and Co., Limited. (Siemens 
und Halske Aktien-Gesellechatt, ) 


10215. Electrolytic apparatus. Haas. 


10317. Electropinflag process ami wsppereves mere. 
Dessolle. 


10640. Eleetrte meters: Swoboda. 


10769. Means for electrically igniting gus. (Soc. 
Anon. Lux Nova. 


10815. Incam@eseen> elcotrio lampe Monges. (Date applied 
tor under International Comvention, Oet. S 1808.) 
10921 Primasy Watteriom Pimaenberg, 


Golby. 


TRAFFIC RETURNS. 


Returns for 
week 
Line 
Ending 1899. 1898 
. Tram- £ 
ooo July 15 |4 

Black pool and Fleet- 

wood Tramroad ... 15 
Bradford City Trams Feb. 5 
Bristol Tramways 

and Carriage (o...| July 14 8.5790, 
City and South 

London Railway.. „„ 16 
Dover Tramways ...| „ 15 
DublinU.T.,elec.cars| ,, 7 1, 216 1, 172 t+ 44 
Dublin S. D. Electric 

Tramways „ 91, 
Halifax Corporation 

Tranrwayhe June 25 1, 198 — 
. July 17 931,891 

e aly 17 1.5 F - 

South "Beat rdehi ñire 

Tramway » 14 


* Since June 30, 1899. + Including horse cars. {Simcoe Jan. 1. 


COMPANIES’ STOCK AND SHARE LIST. 


Namo. | Paid. | Wednesday. 
Blackheath & ¢ arawon. . District Rieo. Lt., Ord. 1,201-101,200) 166. = 
Blackpool and FI Tr. mroad Shares 8 10 22 
Bournemouth and Pos Bole Electric 8upply, Limited, Ord .. 10 1871 
4} per cent. Cum. Pref. . --| 10 10-11 
British Electric Traction matted, ire 1 7 Noa, 1-30, 10 19 
—— 6 per cent. Om. Pt ‘j 80,001-40,000 Teises 10 144-144 
s per cent. Cm. Pf., 10 184.103 
—— 5 per cent. e 1 Stock . 100 127-180 
Brush Electrical Engineering, Imag, aa 2 212 
— —— Non, Cum Cum., 6 per cent. Pref. . 2 24-25 
per cent. Debenture Stock 100 110-114 
por omt. 2nd Debentare Btock.. F 100 101-104 
Oallende rs Cable hie aaa . : ” 147152 
e» 226 „ e208 15 
5 Frei. 626% %% % % %% „ „ „„ 4 %„ „„ 6 
Centred London Railway, Gs r f,; . K an 
— Pref. Half-Shares.. ⁵⸗•ö 5 at 
Charing Cross mid Sirane | CCC 5 10$ 
— Com Cum. Pre... J ace 6 tet 
2 a 6c c y „ %% %% „%„„%% ö „%„%„%%% „%%% „%% %%% „%%„%/∘%ꝗß > 
a par oant, a e E 77770000000 100 112-116 
Oley of Lon Ordinary .... ccc cc cccccccccccs ae eecove- 10 12-1” 
—— per cent. Cumulative Pref. ............ccecees 10 18-18 
—— 6 per cent. Debenture Steck 100 128-128 
City and South London Railway, Consolidated Ordinary |. 100 67-69 
Want ]ĩé:ü endive weve 5 2. 
—— 4 per cent. ‘Debenture Stock 6 %% % „% „ „„ „ 06 6 „ „ se . io 192- 
—— 5 per cent. Pref. PAROA 3 =| w a 4 
CCC 1 4 
County anty of London end Brush ra Ma highs 10 11-11 
2 $ por comt. Cum. Pref. uone .asoenonnesno 10 1871 
; „ CCC — 52-64 
í Crompton and Co. egies . 1 4 1d 
eta Pal 5 per cent. or 6 35 140 
ot, os 200 1 
Preference 5 per cout 8 Bi C 100 140-145 
; Bdlson and Swan United Ordinary.. 8 2-24 
6 per cent. Debentures .... ccc cc cccccuce 6 4-6 
4 per cent. Deb. Stock, Nd. 100 95-97 
| Hdmundsons’ Blectricity Corp., Led., Ord. Shares, 1 1 5 
' ‘shectric Construction, Limited .... Estanis 3 28 27 
——— 7 per cent. Cumulative Pref. seeee tess 0% „%% „„ „ „6 2 . 
4 per cent. Perp. lst Mort. Deb... 5 6 % % %% „6% „% „ me 100 101-1 xd 
W. T. Hentey's Telegraph vo — P 944-264 
— 7 Per cent. Preference . = oe oe 19 19-21 
4 per cent. Debentures: 66 06% % „%%% „„ „% eos «„ „ . 100 111.114 
: House-to-Huuse Company, 5 . 2186 7 
7 per cent. erence. (— y — hꝶ 4 
Imperial Iramways, Limitddi 6 28525 
India Rubber, Gutta Percha, and Telegraph Works ee ly 21-22 xd 
4 per cent. Debentures ~we..| 100 101-105 
` Kensington and Knightabridge Ordinary.. 25 R 124-184 
London Electric Supply, 8 
6 per cont. Pre. t 5 7 
4 per cent. lst Mor Debenture Stock, Secon, -! 100 104-106 
` Metropo'itan Electric Supply, Limited, Ord., 8 1 Ti 10 15 ia 
N 
cent. First Mortgage Debenture Sto 100 116-118 
Perey rho Ordinary FCC 55 
6 per cent. Cum. First 171 10 129-18 
———— 6 per cent. Cum. Second Pref. . 10 1215 
—— 6 per cent, Non. Cum. Third Frei... 5 64 
81. cent. Deb. Stock, Red. .. | 100: 99-108 
Notting Hill Electric Lighting Company, Limited . 10 164-16} 
Oriental, Limited, 1879 . FFC 13-13 
25 Shares . N „22 OR aS „ „ „ „„ „„ „„ „ „ö „ „ „„ oe 47 T78 
84 Shares, ow eeee 
Oriental Telephone and Electric Com] 1 1 
Oxford Klectzic, Lim. , Ord., Nos. mo e ad io ihn 5 7 
Royal Eteotrical Com ompany of Si l Wr 1 
t ——— . ` 106 · 167 
South e ly, gre 5652622 66 „ „ 8- at 
88. J 5 oH Mall, Limited, Ordinary 2°20. ~ 6 16.10 
——ůůů per cen 22272 an æn @ ew — 2 — + 
| Telegraph 8. on aid’ Matetemutow SOR 11 37-41 * 
i Telegraph a iparp ev ecesesccce oe oe s's o 
— 5 Lard cans, pon. Pte n E 8 5 w i 43, 
] ; VESIS] a æ æ a æ a æ a mw — 
Tena Biociete HAPDI; be ida) i'd 5- 2p 15}: 
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NOTES. 


London Chamber of Commorce.—The seventeenth 
annual general meeting of this Chamber will be held in the 
Council-room, Botolph House, Eastcheap, on August 2, 
when among other business to be transacted will be the 
election of a president for the ensuing year. 


The Electrical Engineers (R.E.) Volunteers. — 
We are informed that the members of this corps making 
up the second detachment for annual training are due to 
leave Waterloo (S. W. R.) for Portsmouth on Saturday next, 
the 29th inst., at 11.20 a. m. The course of training will last 
eight days, and form an interesting and instructive 
holiday for those belonging to the corps. 


Imperial Penny Postage.— Yesterday week, at a 
special meeting of the Corporation of London, under the 
presidency of the Lord Mayor, the freedom of the City 
was presented in a gold casket to Mr. Henniker Heaton, 
M.P., in recognition of the successful establishment by him 
of Imperial penny postage. A hope was also expressed that 
universal penny postage would ultimately be adopted. 


Electric Cabs.—We regret to learn that the electric 
cabs have again been withdrawn from the streets of 
London, owing, it is said, to the great dearth of drivers. 
We are exceedingly sorry that this is the case, and trust 
that the real cause of their being withdrawn has been 
given. Surely it is possible to obtain sufficient drivers to 
prove that the electric cabs are really a financial success. 


The American Tramway Question.—We regret to 
note that there has been a fatal accident on the third-rail 
electrical system of the New York, New Haven, and 
Hartford Railway. We have not by us a statement as to 
the voltage employed, but we believe it is 600. The man 
is said to have stumbled and fallen across the third rail, 
and to have had his hands and legs so badly burned that 
death ensued almost instantaneously. 


Electric Lighting Competition.— Now that the 
House of Lords has confirmed the provisional order giving 
powers to the Charing Cross and Strand Electric Lighting 
Corporation to supply electricity in the City, we are 
informed by the City of London Electric Lighting 
Company that they intend to compete with their new 
rival, and, as will be noted elsewhere in our columns, 
will at once so reduce their prices for electricity as to 
prevent their original customers leaving them. 


Personal.— We have to congratulate Mr. C. McDermid, 
the agsistant secretary of the Iron and Steel Institute, on 
his marriage. Anyone having dealings with the institute 
knows how faithfully and untiringly he has assisted Mr. 
Bennett Brough in his secretarial duties. We are glad to 
know that the members of the council of the institute 
have recognised Mr. McDermid’s valuable assistance by 
presenting him with a piano to celebrate his recent change 
of state. The presentation was made by Sir David Dale, 
Bart., past-president of the institute. 


Burglar Alarms.—Catching bicycle thieves by elec- 
tricity is now said to be one of the pastimes of Chicago. 
Bicycles are piled up outside of the door of most salerooms 
and the bicycle thief usually takes the outside one and 
walks off with it before the alarm can be given. Now an 
electric bell is connected by wire with a button in the side- 
walk. While the bicycle rests on this button all is safe. 
The moment the wheel is moved or raised the button is 
released and the bell rings steadily. No device could be 
better, for all the bicycles next to the outside one are 
protected by it, as they cannot be moved without disturbing 
theo er one. 


Trans-African Telegraph.—Woe learn that Colonel 
Frank Rhodes has been appointed managing director of 
the African Trans-Continental Telegraph Company. This 
company is proposing to use iron poles having a total 
weight of about 90lb. each, so designed that they can be 
shipped in two halves. We also learn that the time is 
near when the line will be pushed on with all speed to the 
next station, which is to be Ugigi, on the east bank of 
Tanganyika. As soon as the Uganda Railway reaches a 
point sufficiently near Lake Victoria the poles will be 
sent up from Mombasa by train, and the construction 
will be carried on simultaneously from Uganda and from 
Tanganyika. 

Conductivity of Mixtures of Electrolytes.— The 
following interesting abstract of a communication by F. 
Barmwater appears in the Journal of the Chemical Society : 
“ Expressions are deduced for the conductivity of solutions 
of two or more electrolytes, and the applicability of these 
expressions is proved by determination of the conductivity, 
in the case of mixtures, at various concentrations of sodium 
and potassium chlorides—sodium chloride and potassium 
iodide ; sodium chloride and potassium nitrate ; potassium 
chloride and nitrate; sodium and potassium chlorides and 
potassium nitrate; and sodium and potassium chlorides, 
potassium nitrate and potassium iodide. The expragsions 
are based on the previous deductions of the author, are 
simple, and in all cases yield values in good accord with 
the observations.” 


New Water-Power Project.—The Chicago Railway 
and Engineering Review draws attention to a scheme which 
is projected in Nebraska for utilising a waterfall some 
135ft. in height for the development of power to operate a 
25,000-h.p. electrical plant. This waterfall is on the Platt 
River west of Fremont, and the energy is to be transmitted 
to Omaha, which is 35 miles distant. The valley of the 
river mentioned has a fall of 6ft. per mile for 27 miles 
west of Fremont, and, having a high bluff running parallel 
with it some distance south, a level crest is maintained for 
the whole length. It is proposed to make a canal which 
shall have a grade of 1ft. per mile along the crest of this 
ridge, into which the river water, by means of a dam, will 
be diverted.. According to the Western Electrician, Chicago, 
General King, of Drayton, Ontario, together with a 
syndicate of New York and London capitalists, are con- 
cerned in the enterprise. The construction of the cangl 
and reservoir is to cost £400,000. 


Wireless Telegraphy.—We are afraid that the pro- 
minence given to wireless telegraphy by the English daily 
Press is leading some foreign scientists to believe that 
there are fortunes to be made in this country by those 
who perfect systems of wireless telegraphy. How far 
they are correct in their belief remains to be proved, but 
we do not think there is such unlimited scope in this 
branch of electric signalling. We are informed by the 
daily papers that Dr. Peter Stiens has come from Russia 
to England to exploit a system of telepboning without 
wires. In this case such small distances as have been 
dealt with by Sir W. H. Preece and Mr. Marconi hardly 
come within the range of the new invention, as the 
inventor claims to be able to speak from London to 
Antwerp, or even to New York. We are told that 
demonstrations are to be. made of the practicability of the 
invention on the Thames. We trust that the comparatively 
short length of the river will not hamper Dr. Stiens. 


Long Overhead Spans.—In a recent issue of 
the Zeitschrift fiir Elektrotechnik Prof. Juellig contributed 
an article on the maximum possible spans for overhead 
wires of various materials. His calculations were based on 
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a factor of safety of 4. With wire drawn from cast steel 
he found it possible to use a span of nearly 3} miles, while 
with silicon-bronze the maximum span varied from 1} to 
2 miles according to the composition of the alloy. With 
wrought-iron wires the maximum span was just over the 
mile, while with soft copper wire half a mile is the limit. 
Unfortunately, the author does not allow for the fact of 
wind pressure on the wire, or, what is more important 
still, the extra weight carried when the wires are coated 
with snow or ice. Of course the length of span is practi- 
cally independent of the cross-section of the wire, as the 
strength and weight should increase in the same ratio. We 
believe in practice, hower, that the smaller-sized wires will 
be found to have the greatest possible span, unless with the 
larger sections of stranded wire is used. 


The Detroit Street Railway Law.—We have 
referred in previous issues to the great attempts made by 
the Municipality of Detroit to obtain the full control of 
all electric railways in their district by a law which was 
passed to enable the Corporation to own and operate these 
railways when required. We now learn that the Michigan 
Supreme Court has given a unanimous opinion declaring 
this law unconstitutional. It is said to be in con- 
travention of the constitutional provision prohibiting 
the State to engage in works of internal improve- 
ments, the point being made that by authorising 
various municipalities to operate roads and make transfer 
arrangements with roads partly without the municipal 
limits, the Staté might be covered with railways owned and 
operated by municipalities, and the State thus be enabled 
to do through agencies created by itself what the Constitu- 
tion forbids it from doing itself. The Court found it 
unnecessary to pass on what it calls the serious question 
whether a committee can be authorised to purchase a vast 
property and subject the city to the liability incident to the 
operation of an extensive railway system without giving 
the people an opportunity to say whether, under any 
circumstances, a city may own lines wholly within the 
municipal limits and lease them to others to be operated, 
this question not being in the case. Competent authority, 
however, says the effect of the opinion is to answer both 
questions in the negative. 


Standardising.—A paper read by Mr. J. B. Stanwood 
before thé American Society of Mechanical Engineers at 
Washington advocates most strongly the standardisation 
of large electrical generating units. The author complains 
that engine manufacturers are seriously hampered in pro- 
ducing large engines by the fact that so many different 
standards of speed, horse-power, etc., are used by various 
electrical manufacturing firms in the United States. Thus, 
while an engineering firm may desire to confine their types 
of engines to a reasonable number with standards of 
output and speed, the demands of the dynamo manu- 
facturer render these standards abortive. . The author 
contends that there is really no reason why the speeds 
of dynamos should be so diverse, and we quite agree 
with him in this respect. He proposes, however, to 
go beyond this, and to standardise those parts of the 
engine and dynamo which are connected together. For 
instance, the diameter of the shaft and armature bore 
should in his opinion be the same for all makes, and he 
would also adopt fixed dimensions for the following quan- 
titiza: the length of shaft outside the engine, and the 
position on it of the third bearing; the position of the centre 
of the armature on this shaft; the length and width of the 
generator base; and the position of the bolt-hole. The 
author trusts that the Mechanical Engineers will unite with 
the American Institute of Electrical Engineers to under- 
take the standardisation of the large steam dynamos, and 


calls for the appointment of a joint committee to under- 
take the work. This shows how far they are prepared to 
go with standardisation in America, whereas in England, 
in only too many cases, manufacturers have not yet 
standardised their small motors for manufacture in large 
quantities. 

Water Power versus Coal.—We are afraid that in 
too many cases engineers are rather apt to overlook the 
relationship between capital cost and working expenses 
when deciding the relative merits of water and steam power. 
Some tour years ago we obtained from Mr. C. E. L. 
Brown, of Baden, average figures for the cost of establish- 
ing electric light and power installations using water power 
as the prime mover. From this it was seen that the 
average cost for water power, in spite of the fact that 
they in Switzerland were then laying down larger plante 
for water power than we in England were for steam, 
worked out at about much the same figure per kilowatt 
installed. This showed that the civil engineering work, 
as a rule, cost quite as much as the engines and boilers, 
after deducting the cost of turbines. It hence becomes 
a great consideration in places where coal is reasonably 
cheap, as to how far it pays to undertake very large civil 
engineering works in order to obtain water power. It is 
quite conceivable that in a number of cases where there is 
no insuperable difficulty in utilising large volumes of water, 
that the interest on the cost of the civil engineering works 
will come to more than what would be spent on coal and 
the interest on steam plant. This particularly applies to 
cases where the power is comparatively small, as is most 
frequently the case in Great Britain. The remaining factor 
of vital importance in making comparisons of this kind is 
the reliability of the water power. It is not enough that 
the power in the dry season of the year for two or three 
years even shall be sufficient to meet the requirements of 
the power distribution scheme, as one dry summer in five 
may then entail the putting down of reserve steam 
plant, which simply spoils the financial prospects of the 
undertaking. | 

Electric Railways. We are surprised to see in the 
editorial columns of the Street Railway Journal of America 
remarks advocating a decrease in the frequency of the 
service when a steam line is changed over to electrical 
traction. The editor of our contemporary, while pointing 
out the great advantages from the use of electricity and 
also the increase of receipts, lays greater stress on the 
advantages of quicker speeds than on frequency of service. 
Experience derived from electric tramway work in England, 
and over the electrical lines at Liverpool and in London, is 
all in favour of the increased frequency of service over 
and beyond increased speeds. In fact, we are sure that it 
pays better to run a single car unit on railways in the 
middle of the day at very frequent intervals, than to run 
trains of, say, three cars at three times the interval. The 
advantage to business men of not having to catch any 
specified train at the risk of waiting from a quarter of an 
hour upwards for the next, is the great inducement towards 
supporting electrical railways. Our contemporary also atates 
that in nearly every case where electricity has replaced 
horses, the immediate effects of the change have been a 
substantial reduction in the gross receipts of the car per 
mile. It adds that this is largely due to the fact that the 
electric lines were extended into new and undeveloped 
districts. But the other reason given is that the electric 
lines have endeavoured to give too frequent services. Here 
again English experience entirely differa, as on all our 
recently opened electric lines the returns per car milé have 
increased almost in equal amount to the reduction in expense 
per car mile. In the case of certain lines.we know of this 
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increase has ‘been maintained in spite of the fact that a 
reduction of fares has taken place with the introduction of 
electric traction. The broad-minded policy pays best in the 
long run, and a tramway company which takes the risk of 
running a very frequent service soon educates its clients 
to so appreciate the services given that it pays handsomely. 


Long-Distance Telephone Lines.—<At the recent 
convention in America of the Independent Telephone 
Association, the Hon. S. P. Sherrin, of Indianapolis, read 
a paper on the value of long-distance telephone toll te 
The author struck a very high note throughout his paper, 
and one which we think 1s rather above the subject in 
question. Thus, he said that without in the least dis- 
paraging any of the branches of the great telephone 
industry, it must now be conceded that the toll-line 
takes precedence of all others in importance and general 
usefulness to mankind. The telephone toll-line has brought 
the sons of men closer together than they have ever been 
since that bright morning, long ago, when Noah left the 
ark.” We fully appreciate interurban telephone wires, 
but we believe that they will never be so important as 
those wires connecting subscribers in a given town. The 
figures recently collected by the Government to show the 
proportion between the interurban messages in England 
and those sent locally indicate what a very small pro- 
portion up to the present these interurban messages are. 
With the increase of the number of toll-lines laid down 
by our Government, without donbt the telephone will be 
more used for speaking over great distances. We notice, 
however, that in the discussion which followed the author's 
paper practically no speaker took up the financial 
aspect of the question. It seema that in a large number 
of cases in America the toll-lines between towns are used 
more for advertising purposes on behalf of the telephone 
company than as financial investments. In fact, in one 
case a certain company only obtained the franchise by 
agreeing to give free internrban connections throughout 
the State. When the toll-lines connect two or more 
companies, a fairly general system seema to he for the 
gompany collecting the charges on the lines to stick 
to all the money they receive. It is said that in the long 
ran this is found to be an equitable arrangement for all 
concerned. 


Crystallised Calcium Phosphide.—Prof. Moissan’s 
communication on this is worthy of careful attention. It 
was published originally in Comptes Rendus, and is abstracted 
in the Journal of the Chemical Society. Prof. Moissan shows 
that calcium phosphide can be obtained in a crystalline 
form by heating an intimate mixture of calcium phosphate, 
310 parts, and lampblack, 96 parte, in an electric furnace 
with a current of 950 amperes and 45 volts, also by heating 
the amorphous phosphide with a current of 800 amperes and 
50 volts. It is red-brown in colour, melts with difficulty 
except in the electric furnace, and has a specific gravity of 
2'51 at 15deg. If the action of the electric arc is continued 
too long, part of the phosphide is decomposed. When 
phosphorus vapour is passed over calcium heated to dull 
redness in a vacuum, calcium phosphide is formed with 
incandescence, but the product is amorphous. Calcium phos- 
phide is not affected by bydrogen or nitrogen at 900deg., 
but at 1,200deg. is slightly decomposed by the latter and 
a small quantity of nitride is formed. Boron and carbon 
are without action at 700deg., but at a higher temperature 
carbon converts it into calcium carbide. Arsenic has no 
action at the melting point of glass. Chlorine has no 
action on the phosphide in the cold, but attacks it readily 

at about 100deg., and bromine and iodine behave in the 
same way at samewhat higher temperatures. Oxygen and 
sulphur decompose the phosphide with incandeseence at 


about 300deg. Oxidising agents, including nitrous and 
nitric oxides, attack it very readily at a red heat, and the 
halogen hydracids decompose it with great energy. Con- 
centrated nitric and sulphuric acids are without action, but 
in presence of water the phosphide is rapidly decomposed. 
Water acts somewhat slowly on the crystallised phosphide, 
and if it has been heated sufficiently in the electric furnace, 
the liberated hydrogen phosphide is not spontaneously 
inflammable; the reaction is complex, and all the phosphorus 
is not liberated in the form of hydride. Ordinary organic’ 
solvents have no action on the phosphide.” 


Telephone Competition.—The convention of the 
Association of Independent Telephone Exchanges in the 
United States has given rise to a most interesting leader 
in the Electrical World, which comes very opportunely with 
the telephone crisis in this country. The president of the 
convention stated that no less than 300,000 subscribers in 
the States were served by independent exchanges, of which 
there are at least 2,500. We may explain for the benefit 
of our readers that the “independents” spoken of means 
that the companies have no connection with the Bell 
Company. This latter concern stands in the States much 
in the same position as the National Telephone Com- 
pany has done in England. It is accordingly claimed 
for the independent telephone. movement that it is 
the biggest opposition to monopoly ever encountered. The 
editor of our contemporary proceeds to speculate as to the 
ultimate outcome of this competition. The question arises 
as to whether the Bell rates will decline much lower, or 
whether the independent rates will gradually increase with 
the increase in price of other commodities. As the two 
rates approach each other, will the people want to maintain 
two exchanges in any town? In such event it would 
naturally seem that one or other of the competitors -would 
gain precedence, and the other go to the wall, as in the 
States everything tends towards large combinations. Our 
contemporary solves the question in three ways, without 
committing itself to either. These are as follows: “The 
independent system may sweep the Bell system away, and 
be itself the ‘monopoly.’ The Bell system may absorb 
all that is best and worth while in the independent 
system, and remain ‘on top’ as at present. Or, finally, 
in every place of any size a man will need two +g 
because there are two competing telephone exphanges.” 
The crux of the whole question lies somewhat as follows: 
in telephone matters one individual system is preferable, 
provided always that competition prices can be maintained 
without there being any competition whatever. This 
impossibility sums up the whole situation as far as 
America is concerned. In England, where we look 
forward to a Government service at cost price, there is 
much more chance of obtaining the ideal conditions. 


Electrical Notes from China.— Prof. F. B. Crocker 
prefaces an article in the Electrical World of New York 
on the above subject by the statement that “ electric power 
and electric railways in China can be described almost 48 
briefly as snakes in Ireland, but this negative condition of 
affairs is. likely to be changed very greatly in the 
immediate future. In Shanghai detailed plans had already 
been prepared for an electric road last January, and 
doubtless by this time it is under construction. It was to 
be built and operated by the municipality, in conjunction 
with the electric lighting system which they have in that 
city.” That electric railways are bound to come into 
favour in China is the opinion of Prof. Crocker, and he 
bases his opinion on the Oriental’s love of travel. This is 
shown in the pilgrimage of the Mahometans and Hindoos. 
The numbers of native passengers on, Indian and Japanese 
(steam) railways are very much greater than was expected, 
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and consequently these roads generally pay- well. It isa 
striking sight to see the crowds of natives that get on and 
off the trains at almost every station. Business cannot be 
the principal reason for this travel, since many of the 
passengers are of the very poorest class, whose affairs are 
not likely to extend outside of their own villages. It 
must be largely the natural desire to see places and 
people away from home. The same inclination is exhibited 
by the large number of persons, mostly natives, who 


patronise street cars and other conveyances in Oriental 


towns. In China and Japan the majority of persons 


riding in jinrikshas appear to be as poor as or even poorer 


than the men who drag them about. In Prof. Crocker’s 


opinion electric railways have an enormous field in almost 
all Oriental countries—the usual warm climate, the indolence 


of the people, and their desire to travel combine to make 


the conditions: very favourable.. The coolness and the 


controllability in crowded thoroughfares of the electric 


car will certainly make it very popular in Oriental cities ; 


this applies also to electric carriages or other vehicles. 


The author goes on to state that electrical manufacturing 
in China is entirely undeveloped, and is likely to remain 


zo for some time to come. The Chinese are good workmen 
in other lines, and would undoubtedly be able to do well 


in making electrical apparatus, but as yet there is very 


little demand for it, and even when that increases the 
supply will be imported for many years. 


Horses v. Electricity.—An interesting paper was 
read at the recent general meeting of the American Insti- 


tute of Electrical Engineers by Profs. G. W. Sever and 


R. A. Fliess on the operating cost of horse and electrically 


driven wagons in New York State. In the introduction 
the authors state that the paper presents the results of an 


investigation carried on during the past year in the State 


of New York, but from the reprint of the paper we 
have seen the great majority of the figures given 


are only calculated. From the details which appear 


in the reprint we can see that the authors have 


taken an enormous amount of trouble to account 
for every item, but the results of the whole matter 


would be much more valuable if only figures derived 
from, say, one year’s experience even were quoted. 
To put the matter broadly, the authors find that the 
average horse does not travel more than 163 miles a day 
under load, whereas an electrically-driven wagon would go 
at least three times as far. After taking into consideration 
the interest in depreciation on a horse and wagon, together 
with all the maintenance charges, such as food, stabling, 
and attendance, the authors compare the same with the 
costs of an electrical vehicle which obtains power at the 
rate of 24d. per unit. For this they take the efficiency of 
the accumulators at 80 per cent., which we are sure is 
much too high. We doubt even if 60 per cent. will 
be obtained in regular practice. With these assumptions 
the authors find the cost of conveying goods by electric 
wagons would be about 12 per cent. cheaper than if horse 
haulage. is employed. The conclusions of the paper are, 
that in light delivery service in large cities, when a number 
of unite are employed by individual firms, the ‘adoption of 
the automobile would seem to be merely a question of time. 
For this kind of service it seems pre-eminently the best 
solution. It is cheaper to operate than horse service, and 
the mechanical problems have been so far sclved as to make 
the vehicles commercially successful. Though, as stated 
before, it is not the intention to discuss depreciation, it may 
be noted that the comparison of the costs of operation as 
regards food, cost of power, etc., would show a saving in 
favour of the electric delivery wagon in one year of 20 per 
cent., which, under more, favourable conditions as to the 


price of power, might easily be increased. Assuming for 
the moment that the depreciation in a year is 25 per cent. 
for the electric system, and under the same service con- 
ditions, is only 10 per cent. for horse traction, we still have 
a saving of 5 percent. in favour of the automobile. Our 
comment is that practical tests are wanted to confirm the 
comparative figures. fe Ns 

Electrical Cure for Cancer.—We gather from the 
columns of our contemporary Electricity of New York that 
Dr. G. Betton Massey has developed a plan of electrolysing 
cancer, which has been successful up to the present. The 
treatment consists of infusing into the diseased parte salts 
of mercury set free by electrolysis. The details of the 
procedure are fully explained by the author in a paper 
which will be read before the members of the Medical 
Association in Columbus, Ohio. In his own words, the 
treatment is somewhat as follows: Since the method, in 
its major applications, is a painful one, it is necessary to 
place the patient under an anesthetic, and this gives full 
opportunity for the immediate destruction of all the germs 
in a cancer, no matter how large it may be. With the 
patient thoroughly anæsthetised, therefore, and lying on a 
large pad connected with the negative pole of a battery of 
sufficient power, a small tubular gold electrode that has 
been amalgamated with mercury is inserted into the growth 
through a small opening and an excess of metallic mercury 
is injected into it through a rubber tube and glass syringe 
connected with the instrument. This gold- mercury 
electrode. is connected with the positive pole of the 
battery, this being the pole from which these substances 
may be radiated. When, now, a strong current is gradually 
turned-on through this circuit, electrolysis of the growth 
and of the mercury occur simultaneously, resulting in the 
formation of an oxychloride of mercury, which is radiated 
from the electrode in all directions towards the opposite 
pole: The effect of the diffused chemicals is evident to the 
sight in a few moments when a powerful current is used, a 
whitish-grey colour spreading in all directions from the 
electrode. The exact speed at which the atoms of mercury 
travel has not yet been experimentally determined, 
but it is dependent on the voltage of the current. At 
the pressure of 110 volts it is probably near a centimetre 
per 10 minutes. The density of the diffused chemical 
is, of course, greatest at the point of diffusion at the 
electrode ; this results in the area nearest the electrode 
receiving the diffused chemical in such proportion as to 
necrose all protoplasm in this situation, producing an area 
of total destruction, the limits of wbich are shown not only 
by the discoloration, but by the subsequent formation of 
a line of demarcation. Beyond this line of demarcation the 
diffused chemical infiltrates the tissues in a decreasing 
density, producing a zone of infiltration within which out- 
lying germs and colonies of cancer are destroyed, while a 
mere physiologic reaction occurs in the healthy tissues.” 
In concluding, the author states that out of 10 cases of 
carcinoma, or cancer, operated upon he succeeded in curing 
nine by the use of electricity as outlined above. We trust 
that further experiments with the method will be equally 
satisfactory, and that no subsequent trouble from the 
mercury will be felt. 

Canadian Electrical Association.—The ninth 
annual convention of the Canadian Electrical Association 
was, as previously announced, held at Hamilton, Ontari 
on the last three days of June. The presidential address 
given by Mr. Browne covered many points of great interest. 
He dwelt particularly on the good the association had done 
in securing the passing of a law protecting the interests of 
the central-station owners. Referring to the success of the 
electrical transmission from Niagara to Hamilton, he said 
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that to-day no doubt exists as to the capability of trans- 
mitting and manipulating electricity at high voltages over 
long distance for the varied uses of lighting, power, electro- 
chemistry, and metallurgy, and that the question no longer 
is, “Can we apply electricity to this or that purpose ?” 
but, What new fields of enterprise can it enter and 
develop?” The attention of the members was called to 
the desirability of making arrangements with manufac- 
turers whereby current for power would only be used up 
to the hour when the lighting load comes on, which plan 
in many cases has already been applied with profit to both 
manufacturer and seller of electric power. It was main- 
tained that it would be profitable for many, if not all, manu- 
facturers to discontinue work as soon as thedark hours begin, 
for the reason that the cost of manufacturing is increased 
during such dark hours by the expense for illumination 
and by the diminished productive capability of the 
operatives. Continuing, he said: Besides avoiding these 
increased expenses, manufacturers can obtain the use of 
electric current for power at a considerable reduction in 
price outside of the hours in which the greatest demand 
necessarily occurs for lighting. The cost of motive power 
to the manufacturer can be thus made much cheaper than he 
could otherwise produce it. This additional source of 
revenue or increased return upon capital investment for 
plant and lines will also enable the producer of eledtric 
current to sell such current for lighting profitably, at a less 
rate than when no revenue is derived from the plant in the 
daytime. Less price for lighting will assist materially in 
the increased use of electric current for illuminating pur- 
poses. Since this idea was first suggested it has grown 
considerably, its application is being gradually extended, 
and it does not seem too much to predict that in a few 
years the hours of manufacturing will be restricted to the 
hours of daylight with all the advantages that will result 
therefrom. While this condition is of most value to the 
water-power generation of electric current, it is of great 
value also to the steam generating plant by reason of the 
increased return upon invested capital which it will prévide.” 
This point was very much discussed on the second day of 
the convention. We certainly think that the electrical 
engineers taking part adopted rather a one-sided view of 
the question. It is hardly reasonable to expect the manu- 
facturer to undertake that he will not use power after 
4 p.m. in winter, as was suggested, or to make exorbitant 
charges for the power used in the event of his doing 80. 
While there is no doubt that a moderate load in the 
daytime is of great service in reducing the interest 
charges on an electric light station, it is not wise to 
restrict the supply of power by conditions which are 
harsh in order that a seemingly great saving in 
capital can be obtained. Wherever power can be 
delivered in large quantities, we believe it should be 
given the first consideration, and then the longer the con- 
sumer uses power the more pleased the supplier should be 
to supply it. In answer to a question, the president held 
that a reduction of cost of from 25 to 334 per cent. would 
be given to those users who only took power during the 
hours of small lighting load. We are indebted to the 
Electrical World for the account of the convention from 
which the above abstracts are given. 


Three Rivers Water- Power Plant.—There is a 
good description given in the Electrical World of New York 
of the electrical transmission plant at Three Rivers, Quebec, 
which has been running since 1897. As the distance 
between the town itself and the waterfalls on the Batiscan, 
from which the power is derived, is 17 miles, it forms 
an interesting example of what can be done in electrical 
power transmission over fairly large distances. It seems 


that the river in question has its source amongst the 
numerous lakes on the high land of the Laurentian 
Mountains, which provide an unfailing water supply. At 
the point on the river known as the Grande Chute the 
water falls a depth of 70ft. in a distance of less than 
100 yards, and on this account, and also by reason of 
the natural advantages of the spot, the situation of a 
power-house is almost ideal. Previous to 1897 the 
electric lighting of Three Rivers was carried out by the 
Corpora:ion with steam plant, but after meeting several 
years’ deficits the Corporation decided to sell the under- 
taking to the North Shore Power Company, and this 
company is responsible for the equipment of the water- 
power plant. It found on the river two falls, one with 
a head of 70ft. and the other with only 50ft. But on the 
score of cost of the civil engineering works the lower fall 
was chosen. The design of the dam and intake has proved 
very satisfactory, as no trouble has been experienced from 
frazil ice—that bugbear to Canadian water-power develop- 
ment—although the river has been full of it. The reason 
of this is that the frazil is all swept down by the very 
rapid current going over the falls, so that none enters 
the head race, and as this is completely frozen over all 
winter, frazil is out of the question, as it can only form 
in open rapids. This is the same plan that has been tried 
with success at Quebec and also at the Lachine Rapids near 
Montreal. The pipe conveying the water from the turbines 
is made of Trin. steel plate, and ja 6ft. 6in. in diameter. 
The total length from the dam to the power-house is 
400ft. in a straight line. The pipe is buried for a 
good part of its length in rock foundations, and as it is 
kept full of water, there is little or no trouble with the 
expansion. The turbines consist of two wheels on the same 
shaft, so as to prevent thrust. They run at 400 revolu- 
tions per minute, and are direct coupled to the alternators 
by means of an insulating leather coupling. This coupling 
consists of four links, each link containing six heavy sole 
leather strips bolted at each end to the turbine and 
generator shafts respectively, thus permitting free opera- 
tion even when out of alignment to a small degree, and 
also affording perfect insulation. We are surprised to see 
that the frequency used at this stution is as high as 153 com- 
plete cycles per second, while the pressure on each circuit of 
the two-phase system is 2,400 volts. Each of the generators 
has a total capacity of 240 kw. The current delivered from 
these alternators is transformed up to 12,000 volts before 
being led to the transmission line. This is done by means of 
seven 60-kw. Royal Electric transformers which are arranged 
with special means of air cooling. Four wires are used for 
the transmission line, each being No. 4 bare copper. 
They are supported at 18in. distance from each other on 
porcelain insulators of the triple petticoat type. These 
insulators were each tested to 45,000 volts before being 
erected. Lightning conductors are provided on each pole. 
The total line loss amounts to about 9 per cent. at 
full load, of which 2 per cent. is said to be due 
to inductance. We are not quite sure what the writer 
of the article means by this expression. At Three 
Rivers the current is again transformed down, and is 
distributed by high-tension feeders at 2,000 volts. The 
current is charged for at fixed rates per lamp per annum, 
which run somewhat as follows: for lamps in churches, 
public places, and residences, 168. per annum; for lamps in 
shops, £1 for the first lamp, with a sliding scale going down 
as low as 12s. per lamp for all lamps over a certain number. 
In some few cases meters are now being introduced, in which 
case 5d. a unit is charged. The advantage of introducing 
meters throughout is now being discussed by the con- 
tractors, and will, we think, be adopted. 
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PLYMOUTH ELECTRICITY WORKS. 


— — 


The electricity works at Plymouth, which are just about 
to start supplying current, are in every way worthy of the 
historical town. To the stranger visiting this town for the 
first time the complete arrangements at the station by 
which both power for tramways and electric light will be 
distributed, form a strange contrast to the sub-divided 
control of the surrounding districts. Thus we find the 
towns of Plymouth and Devonport completely surround 
the smaller district called Stonehouse, and unfortunately, 
while the first-named town has established a thoroughly 
good and efficient system of electric lighting and 
electric tramways, the other two towns prefer to 
forego the advantages of amalgamation. Therefore, while 
Plymouth sets a good example of how well a municipal 
authority can provide its citizens with light and power 
electrically, the other two towns, by their pig-headed 
conduct, show how futile it is to expect adjacent 
municipalities to take concerted action for the public good. 
Although the interest of the three towns are as intimately 
connected as the streets, the boundaries, otherwise indis- 
cernible, will be pointed out to visitors by awkward 
breaks in the tramway systems and in the street-lighting. 
Also, we gather that the Corporation of Devonport 
are now about to take example from Plymouth, and that 
the authorities prefer to have their own station, in spite of 
the fact that they can get cheaper electricity by com- 
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bining with the adjoining town. As Plymouth and its 
district is full of antiquities and legends, we presume the 
present state of affairs is in keeping with its history as a 
fighting town. 

Coming now to the electric lighting scheme in Plymouth, 
the Corporation obtained their order in 1894, and the next 
year Dr. J. A. Fleming gave them a preliminary report 
on the question of lighting the town. The informa- 
tion so acquired was further supplemented by a visit 
to the various electricity works in the country. The 


result was that in January, 1896, the Corporation decided 


to put the order in force, and to build a station on the 
shores of the Cattewater which was to be so designed that 
a refuse destructor could be added at a later date. It was 
also decided to appoint an electrical engineer to design the 
works, and to take full charge of them afterwards. In 
answer to the advertisement there were some 40 applicants 
for the post, but the committee had little difficulty in 
making their selection. Thus Mr. J. H. Rider, then 
borough electrical engineer of Bolton, was unanimously 
appointed to the post in April of tbat year. 

In August the same year Mr. Rider gave his report to 
the 5 on the combined scheme of lighting the 
town of Plymouth and also for providing electric power for 
working the tramways. At the beginning of this report 
he expressed his entire agreement with the sub-committee’s 
recommendation that the works should be situated on the 
Cattewater, on the site shown in Fig. 1. An inspection of 
these works and of the facilities which the site gives for 
obtaining cheap coal and an abundant supply of water for 
condensing, makes us heartily endorse Mr, Rider's state- 
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ment. The system recommended consisted of the alter- 
nating one for electric lighting purposes, and a direct- 
current supply at about 500 volts for the tramways. 
This report went on to give the exact amount of machinery 
and mains which should be installed in the first instance, 
and recommended that £46,000 should be borrowed. 
Application was made in due course to the Local 
Government Board and powers obtained to raise the 
money. After this, Mr. Rider devoted his attention to 
the detailed design of the station and its plant, receiving 
assistance in doing this from Mr. E. G. Okell, who was 
appointed his second in command. As soon as the 
general arrangement of the plant had been definitely 
fixed and general drawings of the buildings 
had been made, the architectural work was handed 
over to the borough engineer, Mr. J. Paton. The site 
selected on the Cattewater adjoins an old quarry, and in 
making the necessary excavations for the foundations of 
the machinery sufficient stone of a good building quality 
was obtained to construct the walls of the station. The 
buildings comprise the usual boiler and engine rooms, with 
a complete suite of offices, besides which separate lavatories 
and messrooms have been arranged for the engineers-in- 
charge, mechanics, stokers, etc. The buildings, which 


are, as can be seen from the illustration (Fig. 2), of a 
most substantial type, are constructed principally of 
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limestone, which, as stated, was excavated on the site, 
together with brick piers and facings in places. The 
chimney stack is a handsome brick structure of octagonal 
section, and is about 180ft. high, and the internal diameter 
is 8ft. It is of ample size to provide for considerable 
extensions in the boiler plant, or for the refuse destructors 
if erected on the adjoining site. The general ground plan 
(Fig. 3) shows the arrangement of the buildings, and their 
position with respect to the Cattewater. Owing to the 
depth of our page we have had to reduce the drawing in 
breadth, so that the water appears slightly nearer the 
works than is actually the case. The railway in front 
of the works is a branch of the London and South- 
Western system, and this proved exceedingly useful in 
getting the materials and machinery in place. At 
present, although the works are practically completed and 
have supplied electricity for trial runs on the tramways, 
the coaling arrangements have not been finished. As, 
however, they have been designed and are practically on 
order, the following remarks concerning them will not be 
out of place. The coal will be brought in steamers up to 
the wharf adjoining the station, from which it will be trans- 
ferred into a coal store on the wharf. This will be con- 
structed to hold practically the whole cargo of a 600-ton ship. 
Unloading arrangements will be provided so that a ship of 
this size can be discharged in two days. In this way 
demurrage charges will be kept down. From this coal 
store an overhead conveyor will take the coal over the 
railway to the long coal store which runs over the fall 
length of the boiler-house, as seen in Fig. 4. This elevator 
and conveyor, which is to be supplied by Messrs. R. White 
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and Co., Widnes, will drop the coal into the store at any 
prearranged point. From this store the coal runs direct 
without further labour into the shoots to the stoker hoppers 
seen in Fig. 5. The coal to be used is washed Welsh peas, 
which can be obtained at a fairly low price if brought by 
steamer direct to the wharf. 
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to come. In designing the flues and seatings for these 
boilers Poulton's seatings and flue blocks have been used. 
In this way the area of contact between the brickwork and 
the shell has been reduced to a minimum. A very novel 
feature has been introduced by Mr. Rider in connection with 
the laggingof these boilers. Instead of covering each individual 
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IId. 1. General View of the Cattewater, showing Electricity Works. 


The steam generating plant at present consists of three 
Lancashire boilers, which were manufactured and supplied 
by Messrs. John Musgrave and Sons, of Bolton. Each of 
these boilers is 30ft. long, 7ft. 6in. in diameter, and has 
two flues, each 3ft. in diameter. No cross tubes of any 
kind are used. The shell plates are žin. thick, and the 
end plates j3in. The boilers are constructed and tested 


boiler where exposed to the atmosphere with a non-conduct- 
ing composition, as is usually done, an air lagging has been 
provided by raising the height of the division walls between 
the boilers and constructing a floor of sheet iron on inverted 
T-girders from one wall to the other. This floor is covered 
with a non-conducting composition, and forms a good 
platform from which to work the various valves or to 


Fie. 2.—Outside View of Electricity Works. 


for a working pressure of 160lb., but it is not intended to 
work them higher than 130lb. The extra margin of supply 
is provided so that there need be no reduction in the working 
pressure as the boilers age. It is found necessary in practice 
to reduce the working pressure, as in time the plates 
become pitted and corroded, and in this way Mr. Rider has 
ensured that the engines now installed will be able to have 
their most economical working pressure of steam for years 


inspect the large boiler fittings. The extra air lagging so 
provided round the boilers will, in our opinion, tend to 
reduce very materially the radiation losses which form so 
great a proportion of the stand-by losses of an electric 
ighting station. The details of these arrangements can 
be gathered from Figs. 6 and 7, showing the general 
method of the machinery in the station. The side 
flue dampers are of the swivel pattern, and are worked 
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from the front boilers by means of hand-wheels, shafting, 
and bevel gearing. Indicators are provided near the 
handles to show in what position the dampers are. 
The arrangement of mechanical stokers, which are 
of the well-known Vicar's type, can be seen in Fig. 8, 
and again in the general view of the boiler-room (Fig. 5). 
These stokers are of the coking type, and are so frequently 
met with in central-station work that a detailed description 
is not necessary. The coal is fed to the stokers by the 
shoots from the coal stores overhead. The stokers are 
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developing about 10 b.h.p. It is placed on the false floor 
in the boiler-house, near the economiser, as shown in the 
general plan of machinery. Great attention has been paid 
by Mr. Rider to the design of the feed-pipe arrangements 
for this station, and these provide that extensions can be 
made without in any way interfering with the running of 
the present plant. At the same time, when these exten- 
sions have been added, the arrangement of pipe provides 
for even a greater number of combinations of alternative 
feeds than is at present obtained. The feeding of the 
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Fic. 8.—General Plan of Site and Building of the Plymouth Electricity Works. 


worked from a countershaft, which is driven from an 
enclosed-type motor manufactured by the Morley Electrical 
Engineering Company. The R design of this motor 
can be seen in Fig. 9. Besides driving these mechanical 
stokers, the same motor is used to work the scrapers 
of the Green’s economiser. This motor has a slotted 
ventilated armature and self-oiling bearings. It is 
designed to have an exceptionally low temperature 
limit, so that its position in the . boiler-house will 
not cause an undue temperature in the armature. The 


motor is shunt wound, and runs at 900 revolutions when. 


boilers is all controlled from a slightly raised plat- 
form beside the two electrical feed pumps, and the 
valves are so arranged that they can be reached 
from this platform. ‘These feed pumps consist of three- 
throw Hayward Tyler pumps coupled by gearing to the 
Electric Construction Company's motors. In order 
that the pumps can be worked at the utmost economy, the 
motors are arranged with two totally distinct circuits to 
their armatures and two commutators. The motors are 
then controlled by a series-parallel arrangement, so that two 
economical speeds are obtained without using any resist- 
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ance whatever. Thus, when the two armature circuits are | or from the storage tank provided at one end of the 
in series, they run at 365 revolutions, while, when j| buildings. It can either be supplied by means of 
connected in parallel, their speed is 750 revolutions. | one electrical feed pump or from the injector. Or, 
Further regulation of speed is, of course, to be [again, one of the main pipes of the boilers can be 


Fig. 4.—Firat-Floor Plan. 


0 
obtained in the usual way by varying the field used to supply direct from the town mains by means 
strength and using resistance. In addition to these | of a feed pump, while the other main to the boilers is 
two pumps, there is also an injector provided as an | charged by the injector from the storage tank. Apart from 
alternative feed. The general arrangement of these pumps | the convenience of the arrangement of these valves, the 
and pipes is seen in Fig. 5, while Fig. 10 shows the detailed | system provides for practically absolute immunity from 


Fic. 5.—General View of the Boiler Fronts and Feed Pumps. 


arrangements of the valves of the pipes. If this drawing | breakdown. All the electric motors about the station are 
is traced carefully through, it will be seen that besides |-supplied at 500 volts from the tramway switchboard. 

there being a duplicate feed to every boiler, there is also he steam- pipe arrangements have been equally well 
a large number of alternative systems of water supply. | thought out. The ring system, once so universally adopted 
Thus the water can either be taken from the town system for central-station work, has not been employed, and equally 
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good results in freedom from interruption have been | pipe referred to isthe one at the back of the boilers; the 
obtained in another way. Thus in ordinary conditions one other pipe nearer the front, which seems to connect the 
boiler will supply.each of the kw. steam alternators quite | boilers, is the blow-off pipe for the safety valves. All the 
independently of the rest of the station. The two smaller | steam valves shown are sc placed that they can be worked 
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Has. 6 AND 7.—Pian and Elevation showing General Arrangement of Machinery at Plymouth. 


steam-engines will also be grouped on to one boiler. In order from the floor made over the boilers, and the result is that 
that the failure of one boiler should not throw out its | no ladders or stepe are required. This floor is reached 
corresponding generator, a comparatively small intercon- | easily from the gallery round the engine-room. The 
necting pipe has been added, as shown in Fig. 6. The | steam-pipes generally are of cast steel, lap welded. 
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They and the various valves are lagged with sectional 
lagging. The exhaust pipe to atmosphere ig also shown 
in the drawing, but as soon as the pipes into the 
Cattewater are completed, the station will always be 
worked condensing. 

The generating plant now fixed consists of two Ferranti 
engines, direct coupled to two Ferranti alternators, and 
two Belliss engines of smaller capacity, which can be used 
for either lighting or tramway work. Each Belliss engine 
runs at 375 revolutions per minute, and drives by a spiral 
spring clutch a rotary converter. On the one shaft is 
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placed under the engine-room floor. The exhaust pipe 
ends in a breeches piece near the wall, one leg of which is 
connected through a Blake-Knowles automatic valve to the 
exhaust main to atmosphere. This main pipe discharges 
above the boiler-house roof. There is at present only one 
up-cast pipe from it, but others will be added as the size 
of the works is increased. The other leg of the breeches 
piece connects to the ejector condenser, and the water- 
valve through which the condensing water passes is placed 
on the centre line of the downcoming exhaust pipe. The 
condensers discharge into a long trough of concrete under 
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Fic. 8.—Elevations of the Vica’s' Mechanical Stokers and Coal Shoots. 


coupled a 100 kw. Ferranti alternator and a direct-current 
machine, of the same output, manufactured by the Westing- 
house Company. Thus one engme can be used to drive 
the tramways and also to supply the small amount of 
power required on the lighting ci:cuits during the day- 
time. Again, at times when there is rather more lighting 
to do, the two Belliss engines can be employed, one for the 
tramways and oue for the lighting. Then, if need be, the 
engine can be thrown out of gear, and the two generators 
used as a direct-current-to-alternate-current transformer, or 
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Fig. 9.—The Morley Electrical Engineering Company's Luclosed M. tor. 


vice versa. There is little doubt but that as the tramways 
are extended and all converted to electric traction these 
sets will be used to supply the lighting circuits as rotary 
converters, taking their power from the larger traction 
generating plant now on order. The present direct-current 
dynamos are over-compound wound, and are each capable 
of giving 190 amperes at 526 volts. The alternators 
supply at about 2,000 volte, which voltage is increased 
slightly with the load. The exhaust pipes of each 
of the four engines are led to an ejector condenser 


the floor, but the ends of the discharge pipes are not 
sealed by water. This trough is in a longitudinal passage 
running the full length of the engine room, but which has 
no outlet to the other spaces round the foundations. Thus, 
if the water supply fails, and the automatic valves do not 
act, the steam would simply pass into this passage and the 
running of the engines would not be interfered with. This 
state of affairs would only last until the valves to atmo- 
sphere had been assisted by hand and the valve to the 
condenser shut off. The circulating water is drawn from a 
tank of 30,000 17 capacity, placed where shown in the 
illustration. This tank is charged with sea-water by 
means of three Gwynne centrifugal pumpe, direct coupled 
to the Electric Construction Company motors. Havin 

three motors, approximately the required quantity o 
water can be pumped up into the tank to correspond with 
the number of machines running. The work required 
from these pumps varies with the state of the tide, there 
being 16ft. difference of head between high and low water 
at ordinary tides. A view of these pumps and the motors 
driving them will be seen in the general arrangements, 
while Fig. 11 shows the detailed elevation of one of 
the sets. A steam dryer of McDougall’s patent type 
(Fig. 12) is used im the steam pipes to protect each engine 


from water. 


A general view of the machinery in the engine- 
room, taken from the one end, is given in Fig. 13, 
while Fig. 14 shows the appearance of the machinery 
from the opposite direction. In this latter illustration 
the direct-current booster, used to add the voltage required 
ta charge the accumulators, is seen in the foreground. Mr. 
Rider bas so designed the switchboard and connections that 
no regulating cella whatever are employed. In charging 
the batteries the booster will be used, and again, if the 
battery does not give quite the voltage required to supply 
the line, the booster, reversed, will be used to assist the 
battery. This ensures that every cell shall experience 
exactly the same terms, and we believe that the arrange- 
ments will tend to keep down the depreciation of individual 
cells. It is well known that with the ordinary arrange- 
ments the regulating batteries, as a rule, have not one-half 
the life of the otber cells. The capacity of this booster 
is 20 kw. The accumulator-room goes under one-half 
of the offices, as shown in the general arrangement 
of the buildings in Fig. 3. This position is very con- 
venient as regards the switchboard, which is placed on 
the gallery on the other side of the wall. The accumu- 
lators were supplied by the Tudor Company. There are 
260 celle of 620 ampere-hour capacity at the normal rate 
of discharge, which is 120 amperes, but the accumulators 
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are designed for a maximum discharge rate of 200 
amperes. The battery-room is provided with very sub- 
stantial stillage, in which no metalwork whatever is 
employed. The floor is covered with asphalte, and ample 
air vents are provided to enable the acid fumes to escape 
readily. 

There are two distinctswitcbboards in use at Plymouth, one 
of which is used for the lighting and one for traction work. 
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general dimensions somewhat the same as those of the 
lighting board, so that they look symmetrical in the switch- 
board recess on the main gallery. The traction switchboard 
was manufactured and supplied by the Westinghouse Com- 
pany, and it contains the usual complement of instrumente 
and switches for tramway working. In the room behind 
the switchboard, shown in the first-floor plan (Fig. 4), are 
placed the various recording meters required for both 
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Fla. 10.—Detailed Drawing of Feed Pipes and Valves. 


The only interconnection between these boards is to allow 
of the accumulators being used to excite the large alter- 


nators in case there should be any fault in the individual 
exciters. The first board was provided by Messrs. S. Z. 
de Ferranti, Limited, and is of their standard high-tension 
type. From the general view of this board, shown in 
Fig. 15, it will be seen that Mr. Rider has made certain 
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modifications in the exciting sections at the base. This is 
to provide for the alternative means of excitation spoken 
of above. The board is arranged in two sections, by which 
the town can be supplied in two halves if desired. In 
each half there are provision at present for three alternators 
and four feeders, but all the instruments for these are 
not fixed yet, as they are not required. In the design 
of the traction board care has been taken to keep the 


of the generators. 


‘systema. Thus there are records kept of the bus bar voltage 


of the tramway board, of the earth- return voltage, of the 
charge and discharge of tbe accumulators, and of the output 
Elliott's recording instructions are used 
for this purpose. Besides these, ordinary integrating 
meters are used to determine the total output of electrical 


Fig. 12.—McDougall's Steam Dryer. 


energy to the tramways, the output of the dynamos, and 
the current going in and out of the cells. These latter two 
meters are always connected up, and the shunt circuit of 
one or the other is closed automatically by the current 
flowing. In this way there is no interruption in the main 
circuit. All the rheostats required for the exciting circuits 
of the generators are placed in a special room under the 
switchboard, As is seen in the first-floor plan, the switch. 
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board is placed in a recess running in from the gallery. 
This keeps it well out of the way of the travelling crane, 
and at the same time the switchboard attendant commands 
a view of all the engine-room. 

The overhead traveller was supplied by Messrs. Taylor 
and Hubbard, of Leicester. The span of the crane is 
S8ft, Sin. centre to centre, and the main girders are single- 
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Fie. 14.— View of the Plymouth Engine-Room from under Switch Gallery. 


web steel, about 3ft. deep in centre and 12in. wide on the 
flanges. ‘The cradle ends are of box section, and carry the 
four steel travelling wheels on steel axles. The crab has 
two speeds of lift, for heavy and light loads, and both 
are fitted with automatic self-holding device to suspend 
the load in any position. The pinions are cust steul, and 
all shafts are mild steel. The lift is by wire rope, and the 
snatch block is fitted with ball hearings to allow the load 


to freely rotate when slung. The crane is designed for a 
working load of 15 tons, and was tested with a weight of 22 
tons, All the motions are worked from below by chains. 
The whole of the feeders and distributing mains were 
supplied by the British Insulated Wire Company, Limited, 
but they were all laid and connected up by the Corporation 
staff. The map (Fig. 16) shows the general bearings of the 
town and the rela- 
tive position of the 
generating works to 
the sub-stations. The 
six black squares in- 
dicate sub - stations. 
The feeders between 
them and the station 
are supplemented by 
interconnectors be- 
tween the sub-sta- 
tions. In working, 
the low-tension net- 
work supplied by 
each sub-station will 
be kept quite dis- 
tinct, and, as a rule, 
will be supplied by 
one main feeder from 
the works. If a 
failure occurs to the 
high-tension feeder, 
this will only affect 
one small district, 
and it will be an 
easy matter to cut 
out the faulty feeder 
and to plug in an in- 
terconnector. ‘This 
system is undoubted- 
ly the best that can 
be arranged for se- 
curing a regular sup- 
ply, as a fault both 
localises itself and 
cuts itself out. 
Armoured mains laid 
direct in the ground 
are used for the low- 
tension arc and trac- 
tion work. Fig. 17 
shows one of the 
streets up for main- 
laying. The cables 
used are 7/,, S. W. G. 
and 19/,,S.W.G. bigh 
tension concentric. 
These are the British 
Insulated Wire Com- 
pany's standard make 
with paper insula- 
tion, lead covered, 
and jnted and com- 
pounded over the 
lead, suitable for 
diawing into con- 
duits. The low-ten- 
sion cables are 16 
square inch, 20 
square inch, and 25 
square inch triple 
concentric, and these 
are armoured and 
laid direct .in the 
ground without fur- 
ther protection, as is also the tramway feeder cable, 
which consists of 15 square inch single cable. The 
arc lighting cable is 7/,, S. W. G. twin, paper insulated, 
lead covered and armoured, laid direct in the same 
way as the triple cable, and single rubber cable is laid 
from the arc service boxes to the arc lamps. The service 
cables consist of 19% S. W. G. and 19% S. W. G. low-tension 
concentric cables, laid direct, and the services being con- 
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nected by means of triple-concentric service boxes, with | whole of the equipment of these sub-atations was supplied 
wiped glands. The service terminals are connected by | by the Edison and Swan United Electric Light Company. 
means of fuses to the main terminals. All the other joint- | The transformers themselves were made to a very strict 
specification. Eight of these were supplied, each of 25 kw. 
capacity. The weight of each transformer was just over 
one ton, the efficiency being 97:2 per cent. at full load and 
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FIG. 15.—ViewZof the Alternating-Current Switchboard, ö Fic. 17 —-Laying Cables at Plymouth. 


ing on the high-tension mains and on the low-tension triple | 97 per cent. at half load, with a drop from no load to full 
mains is done in cast-iron boxes, with gunmetal clamps. load of only 0:9 per cent. The sweating sockets are of 
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Fig. 16.—General Map of Plymouth, showing Electricity Works and Sub-stations. 


The sub-stations are placed underground, and Fig. 18 | special design arranged to pass readily through the packing 
shows diagrammatically how the transformers are arranged | glands, and being no larger in diameter than the ingulating 
in them. Fig. 19 is a sketch of the switch gear. The | cable, (To be continued.) 
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ENGINE TESTS AT SOUTH SHIELDS. 


It will be remembered that at the meeting of the 
Municipal Electrical Association in London last year Mr. 
J. A. Jeckell, the borough electrical engineer of South 
Shields, read a most interesting paper on steam-using plant. 
In this paper he gave full particulars of a number of tests 
made on the machinery in his station, and in others using 
` somewhat similar types of engines. The author was 
strongly in favour of the adoption of engines which gave 
high economy at light loads. We have now been favoured 
by Mr. Jeckell with copies of tests made on larger sets of 


full, three-quarter, and half load respectively. This for the 
above machine comes out at 22°85lb. 


Seconp TrsT oF MAOCLAREN ENOINE, No. 636, COUPLED TO 


FERRANTI ALTERNATOR, No. 294. 

Load. 20 % over. Full. $. 1. 8 
De 24/11/98 21/11/98 18/11/98 16/11/98 23/11/98 
Duration of test ......... 2 hours 5 hours 5 hours 5 hours 4 hours 

Z aia 363 25 31545 25968 172°59 12032 
Kw. hours 220 ˙5 188 147 99 55°25 
Revolutions............... 1230 123:04 127:19 123°:17 125 69 
Water per I.H.P. ...... 13°80lb. 13°26lb. 13°05lb. 13°411b. 13'33ib. 
Water per E.H.P. 16 951b. 16°6lb. 16°12lb. 18°4lb. 21°77ib. 


Water per kw.-bour... 22:7lb. 22:°24lb. 23°06lb. 23°62lb. 29-55lb. 
Combined efficiency... 814 % 7988% 758% 766% 604% 
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steam alternators built on the same general design. These 
engines, which are of tbe Maclaren type, were designed to 
be economical over a larger variation of load, and the 
results are most satisfactory. 
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In this case the average steam consumption per kilowatt- 
hour at full, three-quarter, and half load comes out at 
22:971b. 

The governor on both the engines was not set exactly 
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Fia. 19.—Sub-Station Switch Gear at Plymouth. 


Both the engines were coupled to 200-kw. Ferranti 
alternators, and the following figures were obtained on 
the official tests : 


MacLaren ENOIXE, No, 634, N TO FERRANTI ALTERNATOR, 
0. 282. 


Load. 20 % over. Full. 3. 3. 4. 

Dato orraa 12/11/98 14/11/98 11/11/98 10/11/98 12/11/98 
Duration of tesb......... 2 hours 5 hours 6 hours 6 hours 4 hours 
JJ 37555 32245 255°5 176 3 10464 
Ki eoet 8 228˙5 1936 152 95°16 54°25 
Revolutions. 1247 124°63 12478 12492 124 7 
Water per I. H. P.. . q 13'2lb. 13 06lb. 13°13lb. 13°37lb. 1465 1b. 
Water per E. H. P. 16°33lb. 16°23lb. 16°5lb. 18°49lb. 2108 lb. 
Water per kw. ......... 21°88lb. 21°75lb. 22°1llb. 24:7lb. 28°26lb. 
Combined efficiency .. 809% 805% 797% 723% 69:48 % 


For the purpose of allotting bonuses it was necessary to 
obtain the average steam consumption per kilowatt-hour at 


alike, for whereas engine No. 636 is most efficient at light 
loads, engine No. 634 is most efficient at the higher loads. 
The tests of No. 634 was taken first, and it was thought it 
would be better to alter the governor before No. 636 was 
tested. This was not done, and it appears that there was 
not really much in it, because though there was a gain in 
one there was a loss in another, It seems that engine 
No. 634 had been running for some three months, whereas 
engine No. 636 had not been running more than a 
fortnight. The contractors for the combined plant obtained 
a benus on each plant of £100, as the contract provided 
that the steam consumption per kilowatt-hour should not 
exceed 25lb. of steam, and the contractor should receive 
£50 bonus for each complete pound below this consump- 
tion. The consumption to be the average of the con- 
sumption at full, three-quarter, and half loads. All 
concerned are to be congratulated on the above figures. 
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HALF A TRUTH. 


It would be amusing if it were not misleading, 
not to say dangerous, to read the comments of the 
daily papers on experiments in wireless telegraphy. 
The latest of these, connected with a balloon ascent 
near Newbury, will be found in Thursday’s papers. 
Ostensibly the experiments were with aerial. 
acoustics, but the papers laid more stress upon 
the ability to fire off mines and such like without 
the aid of connecting lines. The ordinary reader 
will undoubtedly come to the conclusion that some- 
thing new has been discovered, and that something 
ought to be of use to our naval and military 
authorities. It is our intention to combat this 
view, and to again ask our contemporaries of the 
daily Press to modify their enthusiasm, and to 
be careful not to indicate the improbable and the 
impossible. Consider for a moment the problem 
of firing a mine. Broadly, there are two ways in 
which it may be fired intentionally—first, from our 
own side ; secondly, by the enemy. The one side 
requires to have absolute control, to fire just when 
and how it pleases, by all possible means to prevent 
the enemy knowing of the mine or having the 
ability to fire the mine. Now, the mistake of our 
daily contemporaries is the constant insistance upon 
the ability to fire the mine from a distance, but 
they as constantly withhold the equally perti- 
nent fact that anyone else with the necessary 
transmitting apparatus within the area can also 
fire the mine. This assumes that the mine is 
provided with the necessary receiving or exploding 
apparatus. Does any sane man for a moment 
suppose the powder magazine of a ship or of a 
battery will be equipped with this apparatus for 
exploding them; at any rate, they certainly will not 
be equipped by friendly hands, and if an enemy can 
get to a magazine to do this work—well, he could 
blow it up in a dozen ways without troubling to do 
it from a distance of four or forty miles. The gist 
of the matter is that any magazine must be 
equipped with the necessary apparatus to explode 
it. A magazine so equipped can be, as we are 
at present advised, exploded by friends or enemies 
at any number of points within a given radius 
where there may be a sending apparatus. Our able 
and energetic contemporary, the Chronicle, says 
“ the object of this experiment was to give practical 
demonstration of the possibility of utilising the 
principle of etheric communication in time of war 
to explode mines and similar destructive con- 
trivances, the only connection necessary being 
through the medium of the all-prevading ether.” 
We wish to impress upon our contemporary 
the utter fallacy of this idea. The experi- 
ment referred to demonstrated nothing of the 
kind. It merely demonstrated that under con- 
ditions that could never arise in naval or 
military operations a mine or mines could be 
exploded at a distance. We will go further, and say 
that at the present time there is no indication of 
wireless telegraphy being used in the direction our 
contemporary suggests. At present the receiving 
apparatus is not selective, and is, therefore, open to 
the action of any sending apparatus, a fact which 


absolutely prevents use in the manner indicated. 
There is no sign as yet of a receiving apparatus 
absolutely under the control of one sending appa- 
ratus. Further, it would be interesting if Mr. 
Maskelyne and his colleagues would place his explo- 
Sive mixture, whatever it may be, with the receiving 
apparatus inside of a closed metal box, and then 
explode by etheric conduction. Tens of thousands of 
people who read the Chronicle will be entirely misled 
by its report, and the danger arises that these people 
being so convinced will protest strongly and, worse 
still, vote against the expenditure necessary to keep 
army and navy in a state of efficiency. We have 
already met many people quite satisfied in their own 
minds that the building of warships is a waste of 
money, because some American, Hungarian, or Pole 
1s said to be able at will to blow up the ship and 
all it contains. Unfortunately, the millennium is not 
hastened by the introduction of wireless telegraphy. 
This method of communication is admirably suited for 
some purposes, and its exploiters are to be con- 
gratulated on the success already obtained and 
urged to further experiment. There is no necessity 
to draw so much upon the imagination for its value 
or its virtues as these sensational articles would 
seem to indicate. One of the evening papers heads 
its paragraph with the startling headline, How to 
Fire a Cannon at a Distance,” but the paragraph 
itself does not contain a single word about a cannon, 
and no one but a fool would attribute value to the 
firing of a cannon at a distance. Certainly, an 
artilleryman would want to be certain his gun was 
correctly aimed, and would not care about indis- 
criminately firing the enemy’s guns for fear they 
might be pointed at objects he would wish to save 
from injury. Sensationalism, personality, and gush 
are the moving factors in daily journalism. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the provisional skeleton programme of 
the visit of the Institution of Electrical Engineers to 
Switzerland, and is issued subject to alteration : 


- SATURDAY, SEPT. 2.—Leave Basle for Zürich vid Rhein- 
felden and Baden. Visit to the Rheinfelden power station 
and Messrs. Brown, Boveri, and Co.’s works. Arrive 
Zürich. 

MoN DAV, SEPT. 4.— Visit to the Oerlikon works and 
tramways, the works of Messrs. Escher, Wyss, and Co., 
and the municipal central station. 


TUESDAY, SEPT. 5.—Visit to and meeting at tho. 


Polytechnikum, with exhibition of plans and photographs 
of electrical power schemes. Various visits in Zürich. 
Banquet given to members by the Swiss firms and 
Electrotechnischer Verein. 


WEDNESDAY, SEPT. 6.—Visit to Schaffhausen, including 
the central station, upper works, twine and worsted 
factories. Exhibition of plans, etc., and lecture by Mr. 
Amsler on “Schaffhausen, with a View to its Character 
as an Ancient and Modern Power-Transmission City.” 
Proceed to Lucerne. 

THURSDAY, SEPT. 7.— Visit to the Stansstad-Engelberg 
electric railway and other places of electrical interest near 
Lucerne. Proceed to Interlaken. 

FRIDAY, SEPT. 8.—Visit to the Jungfrau electric railway 
and power station, and to the central station at Interlaken. 

SATURDAY, SEPT. 9.—Visit to the Kanderwerk at Spiez 
and to the Burgdorf-Thun railway. Return to Interlaken. 
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THE WESTINGHOUSE GAS-ENGINE. 


On Wednesday last, at the invitation of the Westing 
house Electric Company, a number of gentlemen visited 
Chelsea to see an installation of the Westinghouse 
engine. It will be understood that a visit of this kind 
permits only of general views, and must not be taken as an 
absolutely accurate test of the value of the engine. The 
casual examination which one could give to the engines 
certainly indicated that they were well worthy of careful 
examination and investigation. Judging from the experi- 
ments which could be carried out under the conditions— 
viz., the throwing on or off a load and watching the 
resultant running of the 1 are greatly impressed 
by what was shown, and believe this type must have a 
successful future. The following information concerning 
these engines is taken from a pamphlet which was distri- 
buted to the visitors when inspecting the engines. The 
principal item, perhaps, will be found in the statement that 
the 125-b.b.p. gas-engine, similar to one which was on 
view, gives a shaft efficiency of 28:7 per cent. We seem 
to remember that a high efficiency of this kind was not 
so very long since proved theoretically impossible, so that, 
if our recollection is correct, the theorists will have to 
modify their opinions, as practical men have shown that 
such efficiency is not impracticable, but has been realised. 
Farther, the constructors believe that within a short time 
the efficiency will reach to 33} per cent. Perhaps the 
most important point in connection with the engines is 
that they can be made in large sizes, and they are coupled 
direct to the dynamos. Their construction provides for 
smooth running, and the experiment of building a 1,500-h.p. 
engine, which is now being carried out, will be watched 
with great interest : 


THE WESTINGHOUSE GAS-ENGINE. 


Recent developments have proved that the modern gas- 
engine—the Westinghouse—is admirably adapted for elec- 
tric lighting, as its economy is very high, and its speed 
regulation as good as that of a first-class steam-engine. 
The electric business stimulated experiments in the Gre 
tion of producing this gas-engine, which is the only one 
that can be direct- connected to an electric generator. In 
contrast to the “hit-and-miss” type were shown several 


Westinghouse gas-engines having the armature on the- 


crankshaft, direct-coupled precisely as in the case of the 
steam-engine, of which Fig. 1 illustrates one of these direct- 
coupled sets. 

Fig. 2 illustrates a gas-engine cylinder and mixing valve 
of the Westinghouse type which proportions the charge 
in accordance with the load. The gas and air are mixed 
in the cylindrical mixing valve, 4. in the proper pro- 
portions at which the valve is set. This ingenious device 
is in reality a proportional meter, and preser ves the propor- 
tions between the gas and air whether the engine runs at 
no load or full load. Thus the governor, B, in connection 
with this valve has absolute control over the amount 
of explosive mixture to be taken into the cylinder through 
the channel, C, and inlet valve, D. The charges are ignited 
by an electric igniter, located at F. This igniter, which is 
fully patented, differs from all other igniters in the respect 
that it is a and the bonnet covers two separate 
mechanisms. This construction makes it possible to change 
the connections of the wire from the battery to either set 
of terminals while the engine is running. If desired, both 
sets of terminals can be used at one time, thus ensuring 
absolute certainty of ignition. This is often done in large 


electric station work. This mode of governing is similar 


to that of the steam-engine, and for picking up a heavy 
load ıt is even superior. As all charges are proportioned 
to the load, if the load is suddenly thrown off there is one 
heavy charge, already locked in, which cannot- be removed, 
although the governor acts instantly, and there may be 
another under way which may be partially reduced by 
the action of the governor. This tends to speed up the 
engine a trifle above the normal, but because of the flywheels 
this tendency is so slight that it can be ignored in practice. 
Besides, there are very few plants subjected to throwing 
off the entire load at once. 

Gas Consumption in Westinghouse Engines.—The gas 


— 
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consumption varies with the kind cf gas used, and with 
the size of the engine, up to certain limits. The average 
performance of the Westinghouse gas-engine, say from 
20 h.p. upwards, is 10°5 to 12 cubic feet of natural 
gas per brake horse-power hour. According to numerous 
tests with the Junker calorimeter, we have found that 
the average heat value of natural gas is 1,000 British 
thermal units per cubic foot—that is, the engine 
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performance of the Westinghouse gas-engine will within a 
short time reach 334 per cent. Some experiments are 
being made along this line now, and with reasonable show 
of success. In comparison with this result, we quote the 
gas consumption of the Lenoir engine of 1861, which was 
practically 90 cubic feet of about 700 heat-unit gas per 
brake horse-power hour. The Lenoir engine was really 
the first commercial gas-engine offered to the public. The 


— — 


FIG. 1.—Two-Cylinder Westinghouse Gas- Engine, Direct Connected to an Electric Generator. 


requires 10,500 to 12,000 British thermal units for each 
brake horse-power hour, giving a heat efficiency at the shaft 
55,000 x 60 28. , j 

772 x 10,500 25 4 per cent. and 21°13 per cent respectively. 
These figures represent the everyday performance of the 
engines while in the hands of customers. The indicator 
cards taken from a Westinghouse gas-engine give an 
excellent idea of the governing action under overload, 


We 


rated load, half load, and no load. (See Fig. 3). 
Some special Westinghouse gas- engines have been built 
which have given much better results than those above 
mentioned. A 125-b.h.p. gas-engine gave the phenomenal 
economy of nine cubic feet per brake horse-power. This 
2,564 
9,000 ) 
These are good results, but they are not as good as may be 
expected later on. We firmly believe that the everyday 


gives an efficiency at the shaft of 228 7 per cent. 


next step was the Otto-Langen free-piston engine, which 
in reality was the invention of Barsanti and Matteucci, 
brought out in or about 1867. According to Tresca, the 
gas 55 per brake horse-power was 44 cubic feet 
per hour. In 1876 Otto brought out the so-called Otto 
silent gas-engine. This engine was a compression engine, 
and in principle not very different from the hit-and-miss 
engine of to-day. This cycle is called Beau de Rochas,” 
or the Otto cycle, although Gustav Schmidt was probably 
the originator of it. The consumption of gas was about 
30 cubic feet per brake horse-power hour. Thus it will be 
seen that the efficiency of gas-engines as cited in the case 
of the Westinghouse type has been notably improved. 
Water Consumption.—It is necessary in a gas-engine to 
have the cylinders, and all the parts exposed to the heated 
gases, water cooled in order to prevent overheating. This 
is generally done by letting a stream of water flow through 
cylinder jackets. in winter the consumption of water is 
about 50lb., and in summer 38ʃb. to 40lb. per brake horse- 
power. In places where water is expensive, it need not be 
wasted, as by putting up a tank, or tanks, according to the 
size of the engine, the loss of water need nut be more than 
a few gallons per week, or just as much as the evaporation 


Fig. 3. 


from the services of the tanks would call for. Another 
way of cooling is by means of a cooling tower. The water 
is pumped from a well through the water-jackets of the 
gas-engine cylinder, where it becomes heated, and from 
there to the top of a cooling tower, to again return to the 
well at about atmospheric temperature, to be used over and 
over again. This mode of cooling produces a greater loss 
of water than that of the tank system, but it is almost 
always used in connection with large-sized engines. Not 
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long ago tests were made for the purpose of determining 
the amount of water necessary for cooling, and for deter- 
mining the heat lost in the process. It was found that : 


B. T. U 
Wend out in the cooling water 5,121 
ol ðLçͤĩĩ e 2, 
The approximate amount of heat which went out through 
the exhaust and was lost by radiatio un ͥ ~ 2,957 
MOURN ornai ³ AAA 11,000 
The bulk of the loss is in the cooling water. A 65-b.p. 


Westinghouse gas-engine, owned by the Consolidated Gas 
Company of New York, and driving a No. 10 Sturtevant 
fan blower, made the following record on its first run : 
Hours shub down for 
m E 1 Repair - Changing 19e 
ours a ng u PARA ing con- hours 
run. kanen. bearing. Painting. blower 9 to shut 
gates. works. down. 
3,058 . 264 124 19 5 5 


Engine ran 95 per cent. of the time; engine shut down 
7 per cent. of the time; shut down for causes due to engine 
less than 1} per cent. of the time; engine ran without 
stopping from 10 a.m. Jan. 23 to Feb. 19, which equals 
638 hours, or 26 days and 14 hours; on the second run it 
worked 1,000 hours without stopping, according to the latest 
report from the engineer-in-charge. 

The Future of the Gas- Engine.— Until recently gas-engines 
have been made only in comparatively smal] sizes, and, as 
before stated, merely tor what may be called rough work— 
that is, where steadiness of speed was not essential. The 
largest engine made commercially in the United States was 
only 100 b.p., having two cylinders, and built on the 
“ hit-and-miss” principle. The necessities of electrical work 
stimulated demand for an economical and convenient prime 
mover, and this more than anything else brought forward 
the Westinghouse gas-engine. When Mr. Westinghouse 
commenced experiments in the gas-engine field, he foresaw 
a large demand for the gas-engine in electrical work. 
Experiments on a large scale were undertaken, both on 
compound and single-expansion engines. The work was 
hard and trying, as the obstacles to overcome were 
numerous, but the results have been gratifying. In the 
early part of the spring of 1898 an engine of 650 b.b.p. 
was completed in the works of the Westinghouse Machine 
Company at Pittsburg. This engine is of the three-cylinder 
type, and has a speed of 150 revolutions per minute. After 
it was thoroughly tested, it was erected in the power- 
house of the Westinghouse Electric and Manufacturing 
Company at Pittsburg, where it has ever since been 
running in regular commercial service of a severe 
character. The engine is direct-connected to an electric 
generator, and runs in conjunction with one or two steam- 
engines, according to the call on these units for electric 
currents. This engine is by far the largest gas-engine in the 
world. But it will not long enjoy the distinction of being 
the largest. The Westinghouse Machine Company are now 
building a 1,500-b.h.p. gas-engine. This is also of the 
three-cylinder type, and it is designed to run 100 revo- 
lutions per minute. Remarkable economy is expected from 
this engine, as every possible care is being taken to make it 
a model of modern gas-engine engineering. It would not 
be surprising if this engine developed a brake horse-power 
for every 83 cubic feet of natural gas consumed per 
hour, or 8,500 British thermal units per brake horse-power 


hour. This would give a heat efficiency of 


8,500 

cent, at the shaft. Gas-engines of such efficiency in large 
unite will undoubtedly compete successfully with the best 
steam-engines. A ngine of such size and efficienc 

will run day in and day out on less than 11b. of coal, 
burned in a good producer gas plant, per brake horse-power 
hour. This includes banking of fires and similar losses. 
It would have to be a high-grade steam-engine and boiler 
plant that would regularly produce a brake horse-power 
for 2lb. of coal per brake horse-power hour—twice the 
amount of fuel required by the gas-engine under similar 
conditions. The gas-engine is no longer limited to special 
power purposes. It can hold its own as a prime mover, 
and can be used for almost all purposes for which the 
ateam-engine can be used. 
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QUESTIONS AND ANSWERS. 


(JUESTIONS. 


187. Compare the relative values of North Country and South 
Wales steam coal, and give particulars of any reliable test 
you know of.—F. B. A. 


188. The brushes of a continuous-current dynamo spark badly 
and are not rectified by altering the lead. How would you 
test the armature to see if any of the conductors were 
short-circuited, and should you not discover a short-circuit, 
what other tests would you make ?—F. R. W. 


ANSWERS. 
Question No. 181.—I have in my charge two 40-unit dynamos 
connected up on the three-wire system, as per sketch 


herewith, which are used for driving motors, some of which 
work at 100 volts and some at 200 volts. Sometimes, when 


200Y 


/00Y /00Y 


SHUNT SHUNT 
the load is light, one of the machines will suddenly change 
- its polarity, causing both the outer wires to be of the same 
sign. I then have to stop and change over the main cables 
in order that the motors may work. Could you inform me 
of the cause of this changing, and the remedy for it ? 


Best Answer to No. 181 (awarded 10s.).— It is not 
possible without further details as to the distribution of 
the load to decide with certainty the cause of the occurrence 
mentioned, though the following is, I think, a likely 
explanation: We may assume that there is at least one of 
the 200-volt motors, D, in circuit at the time ; besides this 
there may be a few 100-volt motors running off each of the 
main generators, A and B. If, now, an additional 100-volt 
motor, C, is switched 
on to machine A rather 
suddenly, there will be 
a sudden increase in 
the current of this 
machine, and the field 
being probably a little 
unstable (a common 
fault of shunt dynamos 
when running at light 
load with the shunt 
regulator adjusted to 
give the normal full- 


load voltage), this 
cp} will cause loss of 
SHUNT. HUNT. field — i. e., the in- 


creased current will 
cause a drop in the terminal volts; this drop will cause 
a reduction in the shunt current, which will in turn 
cause a further drop in terminal voltage, and this 
action and reaction will repeat itself rapidly until the 
terminal volts are reduced to zero. At the same time this 
rapidly falling off of the terminal volts will have prevented 
the 100-volt motor, C, obtaining its full strength of field, 
so that it will probably not start at all, even though 
a large current may be passing through ite armature, 
but will remain practically a short-circuit across the 
terminals of machine A. At this point, the voltage 
of A being zero and of B still about 100, we may consider 
the armature and shunt of machine A, together with the 
windings of motor C, as merely forming part of the leads 
connecting machine B to the 200. volt motor, P. Under 
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these circumstances a small current will be sent from 
machine B through the shunt of machine A, and it will be 
noticed this current is reversed relatively to the previous 
shunt current of the machine. 
current, no matter how weak has passed, should the 
100-volt motor, C, be switched out of circuit, the dynamo 
A will immediately excite itself, but with reversed polarity, 
necessitating the crossing of the mains, etc., as stated. 
There are two satisfactory remedies for this state of 
affairs : (1) couple the two shunts (A and B) in series right 
across the 200-volt outer mains instead of each across its 
own machine's terminals. This will prevent reversal of 
either shunt, even should one of the machines get short- 
circuited. Ic is true that this arrangement rather increases 
the danger (to the machine) of a short-circuit, as it would 
behave more like a separately-excited than a shunt machine, 
but efficient fuses will minimise this danger. Another dis- 
advantage is the fact that regulation of the separate shunts 
can no longer be done—a resistance in series with them 
affecting both equally. If the loads on the two dynamos 
vary so much that separate regulation is essential, the field 
coils must be rewound for excitation at 200 volts instead 
of 100 volts, and can then be each placed separately across 
the 200-volt mains. (2) The other remedy is to alter the 
field windings fromshunt (which they probably are at present) 
to compound by the addition of a few series turns. They 
need not necessarily be arranged to compound level, the 
series turns simply ensuring the machines being able to 
stand ordinary sudden increases in current without losing 
their fields.—Q. 


Answer to No. 181 (awarded 58.).—Let the two generators 
be designated by A and B respectively, as shown in Fig. 1, 


E. 


Ih “unè, 


SA un Z 
Fie. 1. 


and let tbe middle wire be represented by the line marked 2, 
and the two outers by y and æ respectively. Further, let 
the group of motors between y and z be represented by D, 
those between æ and z be designated by C, and those between 
the two outers by E. As nothing is stated with regard to 
the class of the motors, we will assume that they are all 
shunt wound. Now, provided both A and B are running 
with the brushes down on the commutator, and are both 
fully excited, neither of them can become demagnetised nor 
have ite polarity reversed whatever voltage, whether alike 
or unlike, either machine is generating current at. If V’ 
represents the voltage of A, and V” the voltage of B, then 
the potential difference between yz will be V”, the poten- 
tial difference between zz will be V’, and that between yz 
will be V’ + V”, and this will obtain whatever be the values 
of V’ and V”, consequently the shunt currents will flow in 
the direction marked by the small arrows in Fig. 1. Suppose 
only D motors are working, anl require 20 amperes, then 
the armature of A machine will be generating only sufficient 
current for the shunt of its machine, and B armature will 
be supplying the 20 amperes required by the motors plus the 
small extra current requisite for B shunt. If C motors are 
working only, then the conditions are just the same, except 
that the A armature is supplying the motor current in 


Once such a reversed . 
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place of B. If the E motors are working only, then both 
armatures are supplying the current but the vol are 
added, and in none of these cases nor in any combination 
of them will there be any possibility of reversal. 

Now consider Fig. 2. This is exactly similar to Fig. 1, 
except that the E groups of motors are replaced by a 
switch. If when this switch is closed the resistance of the 
path y E z be considered negligible—which it will be if 
short and of ample cross-section—we get a very different 
state of things, for while the potential difference of y z is 
still V”, the potential difference of y x is nil and the 
potential difference of z x V” + V’ — V' = V”, and that, too, in 
the wrong direction, for the current will flow from z to z, not 
from z to z. If, now, the two machines be working with 
the switch E open, and this be suddenly closed, there will 
be a sudden flow of current along y E x to the negative 
terminal of A, with the result that at the positive shunt 
terminal of A there will be a pressure of V’ volts tending 
to force a current of p' amperes in the right direction 
through the shunt, but there will be a pressure of V' + V” 
volts at the negative terminal tending to force a current of 
x” amperes in the wrong direction through the shunt, with 
the net resultant, since V’ neutralises V’ of a momentary 
current due to V” traversing the shunt in the wrong direc- 
tion. This current will only be momentary as regards the 
V+ V” pressure, but yet of sufficient duration to reverse 
the polarity, and so will afterwards be maintained by the 
V’ potential, and the two machines will, if V= V”, be 
running in parallel with z as a common negative. 

Here, then, is a possible, or rather a probable, cause of 
the reversal. One or more of the E group of motors are 
thrown into circuit without the fields being first fully 
excited, or without sufficient armature starting resistance, 


6. re 


7 2 gil — ? 
Whea Swith Closed 
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and the conductor z is thus raised momentarily to a much 
higher potential than 100 volts, so that a current in the 
reverse direction traverses the shunt of A. Nothing is 
said about the switch gear of the motors, and if this should 
be so arranged that there is an ordinary switch to break the 
current, and a starting switch in which the lever does not 
fly back to the off position when the current is interrupted, 
the mere act of opening and closing again the first-named 
switch would cause the reversal. If, then, it is always the 
A machine—ie., not always the same machine, but the 
machine which is working between 0 and 100 volts—which 
reverses, I should consider the above to be the true expla- 
nation, judging from the few details to hand. 

If, however, sometimes the machine working between 
0 and 100 volts, and sometimes the machine working 
between 100 and 200 volts reverses, then another explana- 
tion must be sought. Referring to Fig. 1, suppose only 
C motors are running; then if B machine is standing, as 
would be natural with no work to be done, then the 
arrangement of switches—of which no details are given— 
may be such that the B shunt is not cut out of circuit 
between zand y; if, then, the D motors or their shunts are 
connected across z and y, and the E motors or their shunts 
across æ and y, the current from A will have three external 
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paths from positive to negative brush—viz.,zC x, 2D yEz, 
and 2 By E. In this latter case, passing through the 
shunt of Bin the reverse direction, this current will be 
small, but sufficient to change the polarity. Provided that 
the switch arrangement is such as to entirely isolate A or 
B when one of these machines is standing, the above 
explanation would not hold good, but there is yet a third 
possibility which might obtain. Suppose, as before, that B 
is standing and A running, and one or more of the E motors 
or their shunts are connected across zy ; if, then, when the 
B machine is required it is accidentally switched into circuit 
before excitation, a current will flow through the shunt in 
the wrong direction, with consequent reversal of polarity. 
The two last cases are applicable to either A or B machines, 
the direction of the flow of current being the same 
whichever machine is running. If all the switch arrange- 
ments were such as obtain in best practice, and there 
be no earths—for an earth on z and one on y might lead to 
the same result as the first explanation, cutting out the E 
motore—such a contingency as the question indicates could 
not possibly arise. he fact of one machine working 
with a considerably higher potential difference between its 
brushes would not affect the question, for in order to 
obtain a pressure of 200 volts, I bave run in series two 
dynamos, one working at 135 volts and the other 65 volts, 
with every success.—F’. J. A. M 


Question No. 182.—If asked to report on a new incandescent 
lamp, what measurements would you make, and on what 
points would you report ? 

Best Answer to No. 182 (awarded 10s.).—I would first 
examine it to see that it had no loose terminals and that 
the filament was not broken, and would then test for con- 
tinuity, 1 seeing whether it would light up when put in 
circuit. The next test would be to measure the watts it 
took at the pressure marked on the lamp, and at the same 
time to measure the candle- power. For measuring the 
current I should prefer to use a Weston ammeter, and for 
the volte a Kelvin multicellar voltmeter. In this case the 
product of the two readings would give the watts expended 
on the lamp. For measuring the candle-power the most 
convenient instrument to use is the improved Trotter 

hotometer, which is now always used at the General 
ost Office. I would measure the candle - power of 
the lamp, which would be placed with its axis vertical in 

12 different positions, each differing from another by 

30deg. This would be a more satisfactory test than the 

American method of causing the lamp to rotate about 

ite axis very rapidly, and thus measuring only the average 

candle power, as it is important to know whether the lamp 
distributes its light evenly or not. The Hefner amyl- 
acetate lamp is generally considered the best standard of 
light to choose, and its candle-power is taken as 0°88 of an 

English candle. 

o make a life test would take a long time, and for 
large lamps would cost a great deal of money. Besides, if the 
pressure is taken from the mains of a supply company, 
complicated arrangements are necessary to cut out the lamp 
in the event of the voltage falling or rising by a small 
percentage, otherwise lamps tested on some circuits would 
give much better results than on others. For rapidity and 
convenience no method as yet discovered is superior to the 
Post Office life test devised by Sir William Preece.* It is 
an arbitrary and empirical test, but in practice it is a good 

ide to enable us to distinguish between good and bad 

mps. If the lamp is a 100-volt lamp, it is subjected to a 
pressure of 170 volts for 24 minutes. Unless the lamp is a 
very bad one, due to a bad vacuum in the bulb or an uneven 
filament, the lamp will stand this test. Its candle-power 
and the watts taken per candle are again measured, and 
the less the candle-power and the efficiency have fallen off 
the better the lamp. If the lamp is a 200-volt lamp, 
540 volts should be applied for 24 minutes, and so in pro- 
portion for other pressures. If all these data have been 
got and we have corresponding data for well-known types 
of lamps, we can fairly judge the merit of the new lamp. 

The following figures, copied from a Post Office specifica- 
tion, show bow the average lamps in the market stand 
these tests. 

* “ Electrice Glow Lamp Tests, by W. H. Preece, F. R. S. Paper 
read to the British Association at Liverpool in 1896, 
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Answer to No. 182 (awarded 5s.).—Incandescent lamps 
have engraved on the bulb a statement of the voltage at 
which they are intended to run and the candle-power they 
are supposed to develop at this voltage, as well as the watts 
per candle-power required. The points to be tested and 
reported upon are simply these above-mentioned par- 
ticulars. The lamp to be tested should be joined up in a 
circuit working at the stated voltage. It is important to 
ascertain that this voltage is exactly correct, for the light 
emitted varies very greatly with small variations in the voltage. 
The current should then be measured accurately. Then the 
value of the current, multiplied by the value of the E. M. F., 
will be the value of the total watts consumed. This, 
divided by the candle-power, will give the watts per 
candle.” The candle-power must now be discovered. This 
is a matter requiring some care, but it is done by using 
any of the well-known photometric methods described in 
any text-book on light. A description of any one of these 
would be out of place, as all are so well known. 

A word may be said, however, as to the reliability of the 

results obtained. It is very difficult, indeed, to get a satis- 
factory standard of comparison for measuring power. 
The English standard at present is a candle, one of six to 
a pound, consuming 120 grains of s ti per hour, with 
a flame 1‘8in. high. This is obviously unsatisfactory. Other 
standards are equally bad. A special Board of Trade Com- 
mittee was appointed in 1879 to discuss the matter, and in 
1881 gravely reported that sperm candles are unsatisfac- 
tory, and should be abolished as standards. They did not, 
however, suggest any other method of measurement. One 
of the best standards is A. V. Harcourt’s “ pentane” 
burner, described in most text-books; but this is not 
generally adopted as yet. Assuming, however, that the 
candle-power has been found in the case of the lamp under 
test we have now the current taken at the given voltage, 
and hence the total watts and watts per candle, which are 
all the particulars required. If tests can be carried on for 
some weeks, it will be useful also to test the length of life 
of the lamps. 2 
For this end, and to obtain an average result, several 
lampe, if they are obtainable, should be joined up in parallel 
on a constant voltage, and should be allowed to burn to 
disintegration. The lamps should be numbered, and the 
results carefully tabulated as they burn out. A report 
should be made on the foregoing tests. 

The comparative cost of lamps of varying makes is 
important. It will vary directly as the watts per 
candle and the actual cost of the lamp, and inversely as 
the candle-power developed, and the length of life of the 
lamp. Thus if 


C= cost of a lamp; | 
P =candle-power of lamp at stated voltage; 
W = watts taken at stated voltage; 
L=hfe of lamp ; 
CW 

PL 
The importance of keeping the voltage as nearly constant 
as possible is evident from the following data, quoted from 
Munro and Jamieson’s tables, p. 524: 2 

For E. M. F.'s not far from those at which an incandescent 
lamp is intended to be used: (1) average life varies 
inversely as twenty-fifth power of E. M. F.; (2) efficiency or 
eandle-power per horse-power varies as fourth power of 
E.M.F. ; (3) candle-power varies as fifth power of current, 
sixth power of E. M. F., and third power of energy expended : 
(a) hence the life varies inversely as the 6'25th, power of 


then the comparative cost « 
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the efficiency, and also inversely as the 4°25th power of the 
candle-power. . | PO 

The following rule is also given in the same place 
(pores from data by Dr. J. A. Fleming): Independently 
of the price of a lamp or cost of electrical energy, a lamp 
should be run at such a pressure that lampage (or cost 
per candle-power as far as the lamp itself is concerned) is 
about 18 per cent. of the total cost. 

The above will be of assistance in discovering whether 
a lamp, tested as described in the first part of the answer, 
is suitable for use in any given installation of electric 
lighting by means of incandescent lamps.—T. C. 


ELECTRIC LIGHTING IN THE CITY. 


On Monday a Special Committee of the House of Lords, 
consisting of Lord Ribblesdale (chairman), Lord Glenesk, Lord 
Plunket, Earl Granard, and Lord Greville, were asked to 
confirm the order recently granted to the Charing Cross and 
Strad Electric Supply Corporation, Limited, by the Board of 
Tradb, for the purpose of supplying electricity in the City. 
Mr. Pember, Q. O., Mr. Shiress Will, Q.C., and the Hon. 
Sydney Holland appeared on behalf of the promoters. The 
chief petitioners against the Bill were the City of London 
Electric Lighting Company, who were represented by Mr. 
Pope, Q.C., Mr. Balfour Browne, Q.C., and Mr. J. Roskill. 
The Corporation were represented by Mr. R. D. M. Littler, 
Q.C., O. B., Lord Robert Cecil, Q. O., and Mr. A. J. Walter. 

Mr. SHIREess WILL, in addressing the committee, pointed out 
that already the matter had been twice fought out, the victory 
on both occasions being with the petitioners, who, in the first 

lace, had been granted a provisional order by the Board of 

e in preference to two other companies; and who, 
secondly, had had that order confirmed by the Select Com- 
mittee of the House of Commons. The only parties, he said, 
who were now making trouble with the petitioners were the 
Corporation and the City of London Electric Lighting Com- 
pany. Continuing, he touched upon the events which led up 
to the present proceedings. With regard to the claim of the 
City Company, that their capital was subscribed on the faith 
of the exclusive privilege granted, Mr. Will denied that that 
was so, and pointed out that ordinary shares of the value of 
only about £2,000 were applied for by the public, the remainder 
of the issue of £400,000 being subscribed by private firms and 
individuals. In conclusion, counsel said he did not complain 
of the action of the other companies ; all he desired was to 
appeal for the right to compete within the City on the ground 
that competition was now generally permitted, and that it 
benefited the consumer, both in the price at which the current 
was supplied and also in the matter of efficiency. 

Mr. E. W. SEALE, the secretary of the Charing Cross Cor- 
poration, then gave evidence, and said that under the provisional 
order it would not be legal for his company eventually to make 
any agreement with the present company in order to atifle com- 
petition. The price charged by his company was lower than 
the charge of any private metropolitan company, and less than 
the charge of any public authority, with the exception of Shore- 
ditch. The low price and the reliability of their light had 
enabled them to achieve success. For instance, their profits in 
1894 were £26,000, whereas in 1898 they were £60,000 ; whilst 
the dividends had increased from 44 per cent. in 1894 to 8 per 
cent. in 1898. Low prices, in his opinion, stimulated the 
demand for electricity, and would do so in the City he had no 
doubt ; while he was equally confident that his company would 
be able to supply current at the low figures specified in the order. 
Mr. W. Henry PatcHe tt, the engineer of the company, was 
then called. In response to Mr. Shiress Will, he said that 
electricity at 5d. per unit would be equivalent to gas at 2s. 6d. 
per 1,000ft. His company, when proposing to compete with 
the Strand Company, were met with precisely the same objection 
with respect. to the ‘crowded state of the streets as was now 
urged against their enterprise. The difficulty had been got over 
however. In answer to Mr. Balfour Browne, the witness said 
he was not aware that, in the event of his company failing to 
gt Gre the provisions of the order, the City would at once be 
at liberty to purchase the defaulting undertaking. 

At this point, Mr. Sarress WILL said that, as the witnesses 
he intended to call were absent, he would close his case. 
discussion followed between counsel as to whether the Corpora- 
tion or the City Compary should be heard next. The committee, 
contrary to the ruling of the House of Commons Committee, 
considered that the Corporation’s case should be gone into. 

Mr. R. D. M. Lrrrrerg then spoke, expressing the hope that 
the abuse which he felt sure the advocates of the City Company 
would pour upon the Corporation would not weigh with the 
committee, he himself being prevented from ropiying. The 
position of the Corporation was, he said, an exceedingly simple 
‘one. It was that, whilst the question of the validity of the 
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contracts between it and the City Company was awaiting settle- 
ment in the Law Courts, no other company should be allowed 
in the City, because if a company came in, the hands of the 
Corporation would be tied in the matter of providing competi- 
tion themselves, if that should be found necessary. What the 
Corporation wanted, thecefore, was to wait until the preliminary 

uestion of law was decided, in order that then, as trustees for 
the public, they might act as seemed best in the public interest— 
whether that might be in the direction of providing competi- 
tion, or of making fresh arrangements with the present com- 
pany. The Corporation possessed unique facilities for laying 
the mains and wires, but if Parliament now permitted the 
Charing Cross Company to enter, it was felt that it would be 
exceptionally difficult for the Corporation later on to persuade 
Parliament to grant them powers to further upset the arrange- 
ments in the streets. If the order became law, he said, away 
went the Corporation’s chance of becoming an active com- 
petitor, and, therefore, he asked the committee not to confirm 
the order. 

No witnesses were called for the Corporation. 

Mr. BALrOUR Browner, for the City Company, reserved his 
speech until after the evidence, and first called 

Mr. GEORGE HERRING, who stated how, in the absence of 
public support, he found the funds to finance the City Com- 
pany on the strength of the undertaking that they were to 


. become the monopolists for a period of 21 years. He spoke of 


the difficulty of supplying current in the City, owing to the 
suddenness of the maximum demand, and the burden of the 
depreciation and reserve funds imposed on the company. 

Mr. J. CECIL Butt, the secretary of the City Company gave 
particulars of the dividends paid, the customers on the books, 
the number of units sold, and kindred information. In cross- 
examination the witness said that since the matter was before 
the Select Committee of the House of Commons counsel’s 
opinion had again been taken on the necessity of making special 
reserve and depreciation funds, and the company had been 
advised once more that they must lock up those funds in gilt- 
edged securities. 

The committee then adjourned. 

On resuming on Tuesday morni 

Mr. F. Barley, the engineer of the City of London Electric 
Lighting Company, produced charts showing the progress of the 
company and the daily variation of the demand. "The peculiar 
conditions, he said, necessitated the maintenauce of twice the 
amount of machinery required by other companies. It would 
be possible, however, if the company were discharged from its 
burden in regard to the depreciation and reserve fund, to supply 
current at 5d. per unit. Cross-examined by Mr. Shiress Will : 
In spite of what he said before the previous committee his 
company would be willing to supply the current at 5d., subject 
to certain conditions. He admitted that the difficulty in 
regard to the peak would be to a great extent removed 
by the employment of the continuous current and the use 
of storage batteries. By Mr. Balfour Browne: The burden 
as to the funds could only be swept away with the con- 
sent of the Corporation, and a fresh Act of Parliament. 
Last year his company paid 6 per cent. against the 8 per 
cent. of the Charing Cross Corporation ; but £27,000 had 
been saved by his company for the benefit of the Corpora- 
tion. It was due to the latter having ‘‘ put a spoke in the 
company’s wheel that the continuous current was not already 
in use in the City. In one district where three companies— the 
London Electric Supply Corporation, the St. James's Company, 
and the Westminster Company—were supposed to be competing, 
they had actually entered into an agreement as to a minimum 
price. Mr. Surress WIIIL interposed with the statement that, 
when that information was given before the previous committee, 
the St. James's Company denied the allegation. . Whatever 
might be the state.of affairs in the district referred to, the 
Charing Cross Corporation, said Mr. Will, were willing to 
‘‘ fortify ” the order so that no arrangement would be possible 
between it and the City Company. They entered the City to 
compete, and not to combine. 

r. SypNgy Morse, who acted for the Pioneer Company in 
carrying out the negotiations with the existing City Company, 
repeated the evidence he had given on a former occasion. 

Mr. Davip J. Ross, the City engineer, next gave evidence, 
and said he attended in response to a request from the com- 
mittee, and not on instructions from either party. He said it 
would be nearly impossible to put more mains and wires under 
the footways in the streets of the City, because they were so 
congested already. They would have to go under the carriage- 
ways, which were already greatly occupied. Great dislocation 
of traffic and inconvenience to the public would be occasioned 
by the operation necessary to lay the wires. It would be very 
inconvenient also to have the drawing-in boxes, whence the 
wires were regulated, in the roadway, as, if anything went 
wrong, at least one line of vehicular traffic would have to be 
stopped. Cross-examined by Mr. Sidney Holland, he gave 
andende at the request of the committee; but, at 
the same time, he thought the objections he mentioned 
would have some weight with the Corporation in 
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deciding their attitude in regard to competition. He was 
not aware that the Charing Cross Corporation had drawing-in 
boxes under the roadway, and was unaware that the traffic in 
the Strand was actually greater than the traffic in Cheapside. 
He held that the Corporation would be in a better position in 
i Sock to the laying of mains than a private company. 

rd KELVIN was then called by the City Company, and 
repeated his evidence to the effect that competition was not 
advantageous to the consumer in the long run. He thought 
that the Corporation should take the whole question of electric 
supply into its own hands, a course by which he thought the 
public would receive the most benefit. 

In answer to the Chairman, Lord Roserr CERCIL said that 
practically Sir Courtenay Boyle, in arranging the purchase 
clauses of the order, had given effect to the wishes of the Cor- 
poration. Under those terms the City, when. purchasing, were 
to give the Charing Cross Corporation 10 per cent. on its capital 
expenditure, and to make up the dividend, if necessary, to an 
average of 4 per cent. per annum. 

Mr. BALrouR Brownz, Q.C., in addressing the committee on 
behalf of the City Company, said the present was only the 
second case in which the question of the value of competition in 
the interest of the consumer had come before Parliament. He 
objected to competition, and preferred a regulated monopoly, 
which in the case of gas and water companies had proved more 
beneficial to the consumers than competition. Parliament, in 
fact, after permitting competition in gas and water supply, had 
gone back on its former decision, and allowed a regula 
monopoly. The case for competition in the present instance 
was, he submitted, the weakest that had ever been put 
before the Board of Trade, and it was due to a misapprehension 
on the part ot the Board that the order had been granted. He 
contended that Sir Courtenay Boyle had misunderstood the 
previous practice and intentions of his Board, which, he argued 
with much detail, favoured regulated monopoly as against 
competition. Dealing with what he termed the weak case 
of the marauding company trying to invade the City, he 
mentioned that it only supplied about 1,000 customers as com- 
pared with the 8,000 supplied by the City Company. Not only 
so, but they wanted to come into the City free from the 
restrictions under which the City Company laboured. In 
addition, they wanted to be backed by the City in their enter- 
prise. In the event of purchase the Corporation were only to 
pey for the City Company at the price of the then value, 

ut in the case of the Charing Cross Company they were, in 
addition, to give an equivalent of 10 per cent. on the capital 
expenditure, and to make up the dividend to 4 per cent. 
The committee, he admitted, might be in favour of fair compe- 
tition, but he hoped they would not be in favour of competi- 
tion under such unfair conditions, which meant, in brief, that, 
whilst the present company had practically to lay aside a penny 
dividend for the ultimate benefit of the Corporation, the Cor- 
poration was to lay aside sufficient to make up the dividend to 
4 per cent. for the benefit of the shareholders of the new com- 
pany. Further, in the event of the new company making 
default, the City would be able to purchase the undertaking at 
once. With a view to showing how hardly the City Company 
had been pressed by the Corporation, he mentioned that, 
having obtained the provisional sanction of the Board of Trade, 
the company spent £70,000 in procuring plant for the intro- 
duction of the continuous current. On the initiative of the 
Corporation, the Board of Trade suspended its final approval, 
and consequently the alteration had not been carried out. 
ing, he denied that the contracts were invalidated 
because a member of the Corporation happened also to be 
interested in one of the companies when the original contract 
was made. If, however, the contracts were legally null and 
void, he held that they morally binding. He asked the com- 
mittee not to confirm the order, on the ground that a regulated 
monopoly was preferable to competition. Competition might 
do very well between greengrocery businesses, but it was not 
advantageous between concerns of such magnitude as electric 
lighting companies. 

After a short consultation in private, the CHAIRMAN said the 
committee were of opinion that the provisional order might 
proceed. The committee, however, would wish a clause—to be 
5 in every respect by the local chairman of committee 
to be inserted to ensure competition. and to obviate oombina- 
tion pending purchase by the local authority. 

Mr. PEuBER expressed his willingness to accept the condi- 
tion, and suggested that a clause should be added to the order 
in words prohibiting the undertakers from entering into any 
contract or agreement, or from directly or indirectly agreeing 
or arranged with the City Company, or any other person, body, 
or company, with a view to avoiding, putting an end to, or in 
any manner interfering with the competition authorised by the 
order. | 

The CHAmMuAN suggested that the wording might be altered 
so as to permit the conditions being modified, if eventually 
competition did not prove advantageous to the community, and 
the Corporation might feel it incumbent upon themselves to 


interfere. 
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After discussion it was decided, therefore, not to append a 
fresh clause, but to amend one already existing by adding words 
preventing the promoters from associating in any way or for 
any purpose with any other company or person supplying elec- 
tricity within the administrative county of London, unless 
with the sanction of the Board of Trade and the consent of the 
City of London, or the authority of Parliament. 

Mr. Freeman desired the insertion of a clause preventing 
the Corporation from buying one company and not the other, 
his desire being that the Corporation should not be allowed to 
buy one of the undertakings and then with the rates cumpete 
against the other. 

Mr. Pemser did not object, but he pointed out that he had 
never heard of such a cl use. 

Lord RokkRT CECIL, however, did object, and the committee 
declined to accept the clause. , 

The existing clauses of the order were then considered. 
Lord Ceci, endeavoured to modify several on behalf of the 
Corporation, but in every case the committee declined to make 
alterations. 

The proceedings then terminated.— Git Press. 

In the opinion of the Financial News, the City of London 
Electric Lighting Company has been very badly used by the 
Corporation. 


TUN BRIDGE WELLS. 


The following is an abstract of the report of the borough 
electrical engineer (Mr. H. L. P. Boot) on the third com- 
pleted year's working of the electricity undertaking of the 
Corporation: 

In accordance with my previous custom I have the honour to 
present a report on the third completed year’s working of the 
electricity undertaking in the borough. The last year’s report 
contained a brief description of the works and 5 and if 
those gentlemen who have not read ib and desire to will kindly 
turn to the 1898 report they will find the details contained therein. 
The past year has been a successful one in the history of the 
undertaking, although owing to the prosperity in all engineerin 
businesees of a manufacturing nature, delay has been experien 
in obtaining machinery and cables. | 

Additions. — The offices are now completed and furnished; they 
comprise the general office the drawing office, the testing - room, 
and the chief engineer’s office, all situated on the fir: t floor; below 
there are storercoms and a workshop. The staff hitherto have 
been handicapped for want of this accommodation, and they have 
already benefi.ed by these additione. The large steam alternator 
has been working, but owing to the rapid increase in the applice- 
tions, there is a likelihood that we shall be overloaded, hence ib 
will be found a most valuable adjunct at Christmas. It is behind 
the date it was promised to be finished, but the contractors have 
shown every desire to make a thoroughly sound plant of it, and 
have not in any way studied their own expense in carrying out my 
wishes. The engine is capable of indicating 750 h.p. when running 
at a speed of 205 revolutions per minute, and is a fine + pecimen of 
English workmanship. It fitted with a special Ferranti- 
Corliss trip gear, which is guaranteed to give a very high 
economy and clean cut-off. A switchboard of Messrs. Ferranti’s 
latest type (approved by the Board of Trade) has been installed 
for the purpose of controlling the new alternator, and is worki 
satisfactorily. One of the principal features in connection wit. 
this board is its safety to those in working it, and the special ty 
of patent fuse, which breaks the arc in rosin oil. Considerable 
difficulty has been experienced in obtaining a thoroughly reliable 
fuse when dealing with Jarge horse-powers, and this fase is the 
outcome of several years’ practical experience. It would have 
been dangerous had we utilised our existing switchboard, as it 
was not designed to control large horse-powers, and therefore the 
committee wisely decided not to run this risk, but instala switch- 
board which they could rely on. 

Boiler- House During the year no fresh boilers have been added” 
although it will now be necessary to increase the number. The 
tubes have given considerable trouble, and have cost a. large sum 
for repairs. D fficulty has been experienced in separating the oil 
from the water in the hot-well; but the tube troubles cannot be 
traced to thir, as it appears to be entirely due to the bad quality 
of water that we have to use. On the tubes a heavy deposit of red 
oxide of iron is thrown down, and several chemicals have been 
tried to check this, but have usually resulted in doing harm in 
other directione; The water has been analysed by several experte, 
all of whom confees that it is practically impossible to treat it 
commercially. One of the principal causes of the tubes givin 
trouble bas bren due to having to burn coke instead of Wels 
smokeless steam coal, as there has been difficulty ever since the 
‘‘strike” in obtaining same, and even then it has varied very 
much in quality although coming from the same colliery. The 
best results are obtained from these tubular boilers when burning 
a fuel with plenty of flame, as then the work of . the 
water is divided more evenly between the tubes. When burning 
coke, the bottom rows of tubes have to do all the work, on account 
of coke not giving sufficient flame. Expenee has also been 
incurred in repairing the furnace walls, as the firebricks will nob 
stand the high veo ope ae produced by coke. The committee 
have therefore decided, owing to these troubles which would 
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eventually lead to serious damage to the boilers, to abandon the 
use of coke as much as possible, and only to use it as an auxiliary 
for the purpose of preventing smoke. The necessary additions 
have been made to the steam ring to connect the new alternator, 
also to the main exhaust, and the necessary valves have been 
connected. The feed pumps have been well employed during the 
winter, and it will be necessary to instal a new one to cope with 
this winter’s load. The whole of the machinery at the works has 
been kept in first-class repair, and is as sound as the day it was 
put down. No necessary expense has been spared on repairs to 
the plant, as I believe it to suicidal to neglect to carry out 
these repairs, however slight, as eventually it might lead to a 
serious breakdown if neglected. There are no accumulators for 
storage at the works, so the engines and boilers are working during 
the whole 24 hours of the day to maintain a constant supply. 

Distribution Department.—In the distribution department we 
have been well occupied laying fresh cables for the supply to new 
consumers. We have also endeavoured to do away with as many 
house transformers as possible, which we have been able to effect 
to a very large extent owing to the change of pressure to 220 volts 
on the networks. The house transformers have been taken out 
and a low-tension network of mains laid, supplied from a sub- 
station situated under the pavement. Owing to the scattered area 
of the borough, we have no less than 170 yards of cable laid per 
consumer. During the year we have laid an additional 9,753 yards 
of concentric cable. There is at present a large percentage of our 
cables comparatively idle, but they have been laid for the purpose 
of inducing consumers to take the light. The committee have 
adopted a very wise poliay in extending these cables, when there 
is only slight support, as in future they will no doubt form a profit- 
able section, and it is necessary in all business undertakings to 
introduce a certain amount of speculative element to obtain 
success. The committee could this year have shown a larger 
profit if they had not adopted this policy, but they bave recog- 
nised that in the future these will form a valuable asset. and be 
the means of bringing many new consumers on the mains. 


TaBLE I.—Revenue Account. 


` Expenditure. 

Dr. Generation of Electricity. £ s. d. 
““.. tacksabacensane cease cones caves 1,350 10 11 
J!. d 8 78 12 10 
Water, waste, and engins- room stores ies 30 3 11 
Wages— generating . e 500 12 2 

i; repairs . E E SA 10 12 6 
Repairs — materials ãã Z oo 111 10 1 

Total works oot s - 2082 2 5 
ö Distribution. 

Repairs to mainz ã . 2 6 13 6 
Repairs to meters ............. CCC 3 15 0 
2,092 10 11 

Public Lampe (Attendance and Repairs). 
Wages of btrimmerte e ẽ 131 7 3 
Carbon q C0 dalseu ET 37 7 2 
Globes, fittings, and repair 22 9 0 
2,283 14 4 
Rents, rates, and tages . ã . 213 7 11 
Management expenses e 831 5 1 
Iusurs ness. wes 32 7 6 
Miscellaneous (temporary loan, Rucker’s action). 34 17 11 
Total exponditure............ccsce0 scceececenece soo 8,395 12 9 
Dividend on stock FF 979 15 2 
Redemption ſunqqadoyꝓꝑ Aͥd . 833 5 10 
5.208 13 9 

Net profit for the year (after paying 3 per cont. 

interest on the capital and setting aside 3 per 
cent. redemption fund) ........... FCC 2,172 1 2 
£7,380 14 11 

Cr. Income. £ a. d. 
Sale of current, per meter 5,971 8 11 
Poblio lighting: vic ecevessssetens soecise-aasnenevnecssnvececseake 929 3 9 
Attendance, repairs, and oarbons . . 32 14 9 
Rental of meterae.ti . . Z ã 209 6 v 
Neef, akaa ET 8 5 0 
Extra teste ....... Gia eUieUieseCeabuvevibeenascdietaceseuesnens cides 1116 0 
Miscellaneous . . ⁊ . FF 12 14 1 

7,445 8 6 
Less allowance for bad debts . . 61 13 7 
£7,380 14 1] 


Financial.—Referring to Table I., the actual profit for the 
year i e., the profit which would be available for dividend if the 
underteking were a company—is £3,985, and after paying the 
interest and redemption fund on the borrowed money, there 
remains a net balance of £2,172, as against that of last year of 
£1,632. This amount of £2,172 is available for any purpose the 
Council may think fit, as it is obtained after paying every possible 
charge on the andertaking. I am pl to see such a sub- 
stantial profit, as it will enable us to make a large reduction in 
dhe price char to consumers for electricity in fact, under 
our provisio order we have no alternative but to do so. 
The first’ item on the expenditure account—viz,, fuel—which 


during the year has cost £1,350, works out ab 96d. per 
unit. Ib will be seen thab we have spent £36 less in 
fael this year than we did last, although we have gene- 
rated 146,296 units more. I attribute this to the quality 
of coal we have been burning compared with thao of the 
previous year. There is a reduction in the price per unit sold of 
38d., which means that we have effected a saving of £446 over 
last year. Part of this can be traced to the stoker's bonus 
system introduced in the early part of the year, by which a 
careful and efficient stoker can obtain a bonus, provided the coal 
figures come out within a certain limit for the month—in other 
words, the stoker gets paid extra according to his merits. This 
has a beneficial effect in saving fuel. For the reason stated in my 
last year’s report, it is impoesible to bring this ooal figure down to 
the limite of some towns, as Tunbridge Wells is a very expensive 
place for fuel, the carriage representing no lees than 11s, 9d. per 
ton. This railway rate is of very serious moment, as ib prevents 
us getting our coal figure down to compare with towns in the 
North of England. 


Tas_LE II.— Analysis of Costs, showing Progress. 


Coat Cost 
— 1898-9 per | 1897-8 | per 
unit. unit. 
Coal and other fuel, including 
Cartago e nesese sossossosessoss £1,350 10 11| 986d] £1,386 | 1 29d. 
Oil, water, waste, and engine- 
room stores £108 16 9| ‘O7d| £114 | 10d. 
Wages of workmen...... ........ £511 4 8| '357d| £447 | '4ld. 
Repairs and maintenance of 
buildings, plant, machinery, 
instruments, tools, trans- 
formers, meters, fuses, etc...| £111 10 1| 07d £83 | 08d. 
Works costs £2,082 2 5| 1'48d| £2,030 188d. 
General coete— 
Rents, rates, and ta res E213 7 11| 152d £126 | 12d. 
Management expenses £898 10 6] 643d £494 46d. 
Total cost t €3,194 0 1002 275d £2,650 | 2 46d. 


First loan, 1893, £13,000 ; second loan, 1895, £12,000; third loan, 
1898. £15,000 ; fourth loan, 1899 (applied for), E25 000. Total, 
£65,000. Capital outlay to date, £37,818. . 

- The total worke’ costs for the year are £2,082, or 1°48d. 
unit, which is a reduction of 4d. per unit, or on the unite sold a 
saving of £558. 


TABLR III 
Per unit sold. No. of units sold. 
Brigbteecßnsn conve ... 2, 648,701 
Tanbridge Wells... 148 e 334.709 
Portamoujt . . 14000. 982,000 
% thasee se: aes 1640 ans 357.518 
Bournemoutit e 160 co 414 662 
Richmond dd ö ö ee oe one SS isis Ge 166 087 
Southampton 2134 191 868 
Dr: uate 17 8 226 ——88 423 057 
Ealing ggsgsgsͤ ⁵ðͤKĩ³ĩð va 2M 310 667 
Kingston ĩx uů 280 T 232 370 
Hastings gs 2 338 705 
Eastbournee 3 „z 307d 240 806 


Table III. shows the works’ costs at neighbouring towns, from 
which it will be seen that we hold a high position in comparison 
with them. The cost of maintaining the public lamps has gone 
up, owing to our having to employ our own men to turn on and 
off the lamps. There is a considerable increase in rents, rates, 
and taxes from last year. on account of the high aeseesmeut, aod 
io is rather unfortanate to see that the items over which we have 
no control are going up, whereas those items where we exercise 
our full control are going down. The total expenditure for the 
year is £3,395. 12s. 9d., and the income £7,380. The dividend on 
etock and the redemption fund are responeible for £1,813, or 
equivalent to 126d. per unit sold; it will, therefore, be seen that 
to pay the interest and to set aside the redemption fund cosets us 
nearly as much per unit as producing the electricity at the works. 


TABl.x LV.—Statement of Electricity Generated, Sold, etc. 


Quantity generated in B.T. unis cece eee o eee 466,901 
Sold for public lampr ... ꝙUVUü i osessoore er eoo 85,082 
Sold to consumers by met eu- „: 219,626 
ee, ð y ⁊ y 334,709 
Number of lamp Hdd: veaece 23,997 
Price charged to consumers, 6d. and 3d. per unit. 
TaBLE V.—Profit Appropriation Account. 

Dr. Expenditure. £ s. 
Amount charged in error and transferred — 265 14 0 
New 220 volt lam pt, % 46 196 18 1 
Demand indicators (purchase ofʒ j ꝑ one 598 3 0 
Transfer in aid Of rateh—ꝛ- 900 0 0 
Proportion of interest on overdrafo, 189999 sk 81 0 0 

2,041 15 1 
Balance carried forward, surplus to date. 2,469 2 8 
£4,510 17 9 
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Income. 


Cr. £ ad. 
Balance brought forward, sur March 31, 1898 2,338 16 7 


lus ab 
Net revenue account—net profit for year after paying 
interest and redemption fund charges 2,172 1 2 
£4,510 17 9 


In the profit appropriation account you will notice there is a sum 
of £196 charged for lamps. This was to enable us to effect the 
change-over pressure on our networks. It will also be seen that 
last year we transferred another £900 towards the rates (or equiva- 
lend to Id. rate). This leaves us a total surplus up to date, includ- 
ing what was carried forward from last year, of £2,469, and the 
committee recommend that the Council utiliee this for the follow- 
ing purposes : (1) £950 to the rates, or ld. rate (making a total of 
£2,700 given to the rates during the three years’ working in the 
borough) ; (2) £150 towards establishment charges, and the balance 
of £1,369 to carry forward to a reserve or contingency fund. 

Reserve Fund.—I see no reasor for altering the opinion expressed 
in my last year’s report with regard toa reserve fund, and I find 
on making enquiries that all towns that have been fortunate 
enough to make a profit have set aside a certain amount towards 
a reserve fund. Under the Act, this reserve fund may not exceed 
10 per cent. of our capital, which reserve should amount at the 
„ to about £4,000. We have nothing set aside to the reserve 
und. I would, therefore, respectfully suggest that a substantial 
part of the profit this year be set aside to form a reserve fund to 
provide for a ‘‘ rainy day.” 


LEGAL INTELLIGENCE. 


BROMPTON AND PICCADILLY RAILWAY. 


Mr. Justice Phillimore, in the Queen’s Bench Division, on 
Friday, gave judgment in the action in which Mesars. James H. 
Tozer and Son, railway plant contractors, sued Mr. George 
Talbot, railway contractor, to recover £15,210 as damages for 
alleged breach of contract, and £400 money advanced to the 
defendant. The defence was a denial that plaintiffs were entitled 
to any damages, and defendant paid £400 into court in respect of 
the money lent. Mr. Joseph Walton, Q.C., and Mr. Ernest M. 
Pollock were counsel for the plaintiffs ; while Mr. Lawson Walton, 
Q.C., and Mr. Sheldon represented the defendant. 

It appeared that in 1897 Mr. Talbot was promoting a Bill in 
Parliament for the construction of the Brompton and Piccadilly- 
circus Railway, The plaintiffs said defendant agreed with them 
that, in the event of the Bill passing through the House, he would 
buy all the iron and steel required for the construction of the line 
through them, and that he would pay them 10 per cent. commis- 
sion on the material which was to be used in the tunnels. 
Defendant undertook to construct the railway for the eum of 
£385,174. The public were asked to subscribe capital, but the 
appeal was not successful. Plaintiffs eaid that in November last 
year the defendant assigned all his interest under the contract 
with the company and that they had loat 10 per cent. on £152,100, 
the market price of the goods. This they now sought to recover, 
together with £400, balance of £750 money lent to Mr. Talbot. 
The defendant, while denying the plaintiffs’ right to recover 
compensation, contended that if there was a contract it was 
conditional on bis constructing the railway. But as the company 
was unable to raise the necessary capital, it acted within its 
powers and gave him notice to determine his agreement to 
construct the line. 

After hearing the evidence, his Lordship said that this was 
certainly a curious case. After considerable reflec: ion, however, 
he had arrived at the conclusion that the plaintiffs must succeed, 
and that their damages, although very much emaller than those 
claimed, were more than nominal. At the same time there was 
considerable difficulty in assessing the amount of the damayes, for 
it was very uncertain whether the railway would ever have been 
built at all. Under the circumstances he awarded plaintiffs £250 
damages and ordered the £400 to be paid out of Court to them. 


ELECTRIC LIGHT ADVERTISEMENTS. 


The Universal Electric Advertising Syndicate, of 2, St. Peter’s 
Church-walk, Nottingham, was summoned at Marlborough street 
Police Court on Tuesday last by the County Council fur erecting 
at 3, Oxford-street a structure which projected beyond the general 
building line, contrary to the provisions of the Building Act. Mr. 
Chilvers prosecuted on behalf of the County Council, and Mr. 
Lewis Thomas, Q C., appeared for the defence. 

Mr. Chilvers said that the structure complained of was an elec- 
tric light advertisement erected in front of the fourth storey of 
the building, which was situated at the junction of Oxford-street 
and Charing Cross-road. The advertisement was 23ft. long and 
l0ft. 4in. wide, covering the whole front of the fourth storey, and 
projected over 2ft. beyond the general line of building. It con- 
tained about 1,000 electric lights, worked from inside, which 
formed into groups and made the letters of the advertisement. 
The whole structure was of iron. 

: architect and surveyor from the offices of the 
County Council, gave a detailed description of the structure, and 
stated tbat it projected 2ft. 3in. from the general building line. 
Cross-examined : There was no danger ; it was securely fixed up. 
Other signs in the neighbourhood projected further than the one 
complained of, It might have cost £1,000 to erect. 

Mx. Thomas said that the general building line was not defined 
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by the County Council until after the sign was put up at great 
expense. 

e Denman adjourned the further hearing of the case for a 
month. 


LAYING MAINS WITHOUT NOTICE. 


Ab the South-Western Police Court last week, before Mr, 
Francia, the London and Brush Provincial Electric Lightin 
Company were summoned by the Wandsworth District Board o 
Works for laying a main on the south side of Nightiugale-lane 
without giving the proper notice to the Board. A technical 
breach of the Act was admitted, but it was stated to be purely 
unintentional and remedied by notice. | 

Mr. Francis held there had been an infringement, and imposed 
a fine of £5, with three guineas costs. The case had been 
strenuously contested, and if the company had admitted the 
breach at first a good deal of the time of the Court would have 
been saved. 

There were further summonses against the company for allowing 
black smoke to issue from their shaft at Wandsworth on June 21. 
A fine of £10 was imposed in one instance and costs in the others. 


THE WORKMEN’S COMPENSATION ACT. 


At Marylebone County Court, on Tuesday, before Deputy- 
Judge Fitzroy Cowper, Francis Anthony Noah, engineers’ fitter, 
living at 322, King’s-road, Chelsea, London, S.W., claimed 
5 under the new Workmen's Compensation Act against 
the Safety Concentric Wiring Company, Connaught Mansions, 
34, Victoria-street, Westminster, in respect to personal injuries 
sustained by the applicant whilst in the respondent’s employ. 

The Applicant stated that he had been engaged by the 
defendant firm to assist in the installation of the electric light ab 
the Great Central Railway Station, Marylebone. While working 
on a scaffold one morning he stepped back to allow another work- 
man to pass, when something gave way, and he fell to the ground, 
sustaining serious injuries. The present action was brought in 
respect to this accident. 

Mr. Linden Bell, called for the defendant company, explained 
that his clients had sub-contracted for the execution of the work 
at the station, and he also drew attention to a clause in the 
Workmen’s Compensation Act which laid down that a sub- 
contractor should not be liable for an accident upon a building 
under circumstances similar to those now before the Court. 

His Honour agreed with the learned counsel’s contention that 
his cliente were not liable, and non-suited the action. 


COMPANIES’ MEETINGS AND REPORTS, 


WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


_ The fourteenth ordinary general meeting of this Company was 
held last week at Winchester House, E C., the Marquis of Tweed- 
dale presiding. 

The Chairman, in moving the adoption of the report, stated 
that the gross revenue for the year ended December 31 last had 
been £65,523, an increase of £800 on the previous year. This was 
owing to the fact that loss on exchange had been only £8,718, or 
£2,884 lees than in 1897, and the charge for rent of cables had 
been £2,221, a reduction of £1,768 as compared with 1897. These 
two sums amounted together to £4,652. For messages and sub- 
sidies, however, they had received leas by £3 823, making the net 
increase in the revenue about £800. The working expenses had 
been £21,527, or £314 more than those of 1897. The expenses 
attending repairs and renewals of cables had been £17,718, or 
£1,062 leas than in 1897. The directors were enabled to carry 
forward £2,179, or £1,806 more than the amount carried forward 
in 1897. The revenue included a further sum of £12,000 in 
respect of subsidy due from the French Government. This arrear 
amounted now, with the sum withheld in previous years, to 
£44 415, which had been so far provided for by charging reserve 
fund and placing the same toa special fund pending a settlement. 
The directors’ proposals had been for a long time before the French 
Government, and they regretted that the negotiations had so far 
not resulted in anything. The present appeared to be one of the 
strongest governments which France had had for a considerable 
time, and strong governments were always able to do more than 
weak ones, especially in matters of this kind. The Board there- 
fore hoped that they would soon be able to approach the present 
French Government with a view to settling this question. 

Sir H. C. Mance seconded the motion which was unanimously 
adopted. 


EASTERN TELEGRAPH COMPANY, LIMITED. 


The fifty-fourth half-yearly general meeting of the Eastern 
Telegraph Company was held last week at Winchester House, E.C. 
The Marquis of Tweeddale presided, and moved the adoption 
of the report. He said that the fall in the value of the Company’s 


stocks in consequence of the Marconi experiments and, in a still 
greater degree, of the action of her Majesty’s Government, had 
‘naturally given rise to a considerable amount of uneasiness in the 


minds of proprietors. As to the Marconi experiments, he admitted 
that it would be rash to dogmatise in respect to the future usea to 
which so remarkable, and in many respecte so unknown, a force 


- — = v eee 
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as electricity might be put; but it seemed certain that her 


Majesty’s Government did not anticipate any competition from 


that quarter or they would scarcely promote a project such asa 


cable, or rather two cables, in the Pacific, the cost of which could 
not be put down at less than £4,000,000. The proposed com- 
tition in the Pacific, under the auspices of the Imperial and 


lonial Governments, was a matter of far greater importance to 
the stockholders of the Eastern as well as to the shareholders of 


the Eastern Extension Company. He proceeded to give an 
account of the Company’s negotiations with the Government on 
the question, but had no new announcement to make. As to the 
reduction of tn riffs, he stated that the greatest obstacle to a 
reduction of the present tariffs was the necessity for obtaining the 
consent of those Governments through the medium of whose lines 
Mr. Heaton proposed to reduce the Australian tariff to ls. per 
word. If the British Government were to lay cables across the 
Pacific to Auatralia, or by other routes to India, it should, in the 
ke of the International Telegraph Convention of St. Petersburg, 
charge the same tariffs as at present existed, unless the consent 
of the European Governments were first obtained. If her 
Majesty’s Government through diplomatic channels could secure 
the consent of those Governments to reduce the tarifis this 
Company was prepared to accept their share in such concessions, 
and to give all the assistance in their power with a view to 
bringing the reductions into force. Their ocean rate to Australia 
was at this moment considerably lower than the competitive rate 
in the Atlantic, and but for the opposition of the Australian 
Colonies it would be still lower. The Company's rate to India 
was only 14d. higher per 1,000 knots than the Atlantic Ocean rate. 
Further, they were quite ready now that their reserves were 
approaching an adequate figure to reduce still farther the rates 
to India, Egypt, Australia, and the Cape. 

The report was seconded by Mr. J. Denison Pender, and 
adopted. 


CHILI TELEPHONE COMPANY, LIMITED. 


The report of the directors of the Chili Telephone Company, 
Limited, for the year ended March 31 last, to be presented at the 
general meeting to be held in London on Aug. I, states that the 
gross revenae from all sources was 599,994dol., as against 
609, 384dol. last year, a decrease of 9,390dol. The expenditure in 
Chili was 375,230dol., as against 373,049dol., an increase of 
2,18ldol., and the net income in Chili from all sources was 
224,764dol., as compared with 236,334dol., a decrease of 11,570dol. 
The average rate of exchange for the year was 14 27d., as com- 
pared with 17˙52d. in the previous year, giving a decrease 
for the year of 3°25d. Converted into sterling at these 
rates, the net income was £13,366, as against £17,256, a 
decrease of £3890. The liquid assets and liabilities in Chili 
on March 31, 1899, were valued at 144d. as compared with 174d. 
at which they were valued on the corresponding date of the 
previous year. The decrease in the value of the liquid assets 
over liabilities in Chili, due to this fall in exchange, amounts to 
£2,040, which has been charged to reserve. The balance to the 
credit of the revenue account, including £220 brought from the 
previous year, is £8,169, of which £1,340 has been carried to 
reserve for depreciation and renewals. The directors recommend 
the payment of a dividend of 3s. per share, less income tax, being 
at the rate of 3 per cent. per annum, absorbing £6,380, and leaving 
a balance of £448 to be carried forward. During the year the 
capital outlay in sterling was £1,105. 


COTSWORTH ARC LAMP AND ELECTRIC LIGHT 
SYNDICATE, LIMITED. 


At the statutory meeting of this Syndicate, the Chairman, Sir 
Jobn Campbell, K.C.B., Bart., referred to the enterprise of the 
management in making a profit, considering only four months had 
elapsed since the registration. Their special manufactures con- 
sisted of a double-carbon photographic lamp, a 16-huur lamp, 
and one of the inverted type. He laid special stress on the 
success of the experiments of their 150-hour enclosed arc lamp. 
The chairman also drew attention to the modifications made as 
between vendor and patentee and the Syndicate, which should 
prove of great interest to the shareholders. He hoped electrical 
engineers would soon cease to use foreign arc lamps. 

Mr. Taylor, in seconding the adoption of the report, spoke of 
his satisfaction at the atraighforward lines on which the Company 
was run, - 

The report was adopted. 


EDMUNDSON’S ELECTRICITY CORPORATION, LIMITED. 


Directors: John R. Wigham, J.P. (chairman); William R. 
Davies; Joshua W. Edmundson ; Walter B. Hopkins, C. E.; 
Francis E. Gripper, M I. E. E. (managiog director). 

Report of the directors for the year ended March 31, 1899, to be 

resented to the shareholders at the second annual meeting of the 
rporation, to be held at the Company’s offices, Broad Sanctuary- 
chambers, Westminster, S W., to-day (July 28), at 3 p. m.: 

The net profit, including the sum of £1,001. 7s. 10d. brought 
forward from last year, amounts to £12 269. 5s. 5d. After writing 
off £1,446. 19a. Id., the expenses of the issue of debenture stock, 
there remains a balance of £10,822 6s. 4d., oub of which the 
directors recommend a dividend of 6 per cent. upon the ordinary 
shares for the year ended March 31, 1899, and a dividend of l per 
cent. being the balance of dividend unpaid on the ordinary shares 


for the year ended March 31, 1898, leaving the sum of £2,572. 5e. 
to be carried forward tothe next account. During the year central 
stations for electric lighting at Folkestone, Winchester, Woolwich, 
Salisbury, Ventnor, Bromley (Kent), Chislehurst, Newmarket, 
and High Wycombe, have been completed, and in all these 
towns the works are in full operation. Applications for 
current in all the above towns have been very satisfactory, 
exceeding in most cases the expectations of the directors. A 
number of large private installations for 5 houses, etc., 
have been carried out, and this department of the business has 
been well maintained. The work of wiring houses in the above 
towns has been largely secured by this Corporation. Central 
stations are in course of construction at Alderley Edge, Guernsey, 
Montrose, and Brechin. Parliamentary wers have been 
obtained for electric lighting ab Hawick, Newton Abbot, 
Cowes, Newport, down, Shanklin, and Lymington, and 
works in these towns will shortly be commenced. All 
investments in the local companies in which the Corpo- 
ration is interested have been taken in the balance sbeeb 
ab cost price, which is considerably less than their par value. 
Since the last report, £75,000 44 per cent. debenture stock has 
been issued. Further capital will be required for the works in 
prospect, and the directors propose at once to issue the balance 


of the authorised ordinary share capital, amounting to £47,000, 


which will be offered in the first instance to the present share- 
holders. One of the directors, Mr. J. R. Wigham, retires LY 
rotation, and is eligible for re-election. The auditor, Mr. W. H. 
May, retires and offers himself for re-election. 


Dr. PRorrr AND Loss AOOCOUNT. £ 8. d. 
eS S a1 IEE E T r E E ER 500 0 0 
Office and sundry expenses, lighting, heating, etc. 408 9 4 
Advertising, stationery, and postage 459 17 4 
D/ E —-.—m“ e 2,946 0 2 
ee, . SA 3 81 16 0 
BAU ³² AA AA seesenwes 27 111 
Interest on loans ã 2 407 9 5 
Depreciation of office furniture . ã . . 38 10 1 
Interest on debentu res . . 436 5 5 
Directors' fees 2 ã 600 0 0 
Auditor's fee F . 52 10 0 

5,957 19 8 
Balance being net profib ... 3 „ 11,287 17 7 
£17,225 17 3 

Cr. E s. d. 
Groes profit scsscses ) ĩͤ v 15,156 7 10 
Transfer fees, et- sovcmesosces 17 18 0 
Balance of amount taken as reserve for interest, 

etc., re Shropshire Company's contract ............ 1,260 0 0 
Profit on investments real EE EN EE E ess 791 11 5 

£17,225 17 3 
BALANOE-SHEET. 

Dr, Liabilities. £ s. d. 
Capital issued — 28, 100 £5 ordinary shares fully paid 130,500 0 0 
4,500 £5 deferred shares fully paid ............. aliss 22,500 0 0 

153,000 0 0 
44 per oent. debentures ...........ssossoesssosss OEE »455 0 0 
Interest accrued ther eon 8 8 586 10 5 
Sundry creditorũ:ꝛũI᷑r é . . 44,691 6 2 
Balance from profit and loss account, 1898, £5,145. 

4s. 2d.; lees dividend paid, 1898, £3,994. 15s. ; 

income tax, £149. ls. 4d.; and balance from 

pron: and loss account, 1899, £11,267. 17s. 7d, ; 

ess debenture issue expenses, £1,446. 198. Id... 10,822 6 4 

£272,555 2 11 

Cr. Assets. £ 8. d. 
Goodwill, leases, et ã - 45,000 0 0 
Sundry debtor ..........ccssossssscssrssccssasecescccccscerens 34.208 4 8 
, asia cache AAEE UR 8 i 6820 1 0 
Outlay on town lighting 67,129 9 0 
Ditto on private house lighting ⁊. 19,155 12 3 
Office furniture, £385. 1s. 3d.; less depreciation, 

...... ⁰ aia s 346 11 2 
Investments at cosʒt .. 2 87.319 18 7 
Cash on deposit 222 3,000 0 0 
Cash in hand and at bank scosceso 9,575 6 3 

£272,555 2 11 


EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY, 
LIMITED. 


Directors: James Staats Forbes, Esq. (chairman); the Earl of 
Lichfield ; Major Samuel Flood Page ; Joseph Wilson Swan, Esq., 
F. R. S.; Ernest Villiers, Esq. ; W. P. James Fawous, Eeq. 

Sixteenth annual report of the directors for the year ending 
June 30, 1899, to be presented to the shareholders at the ordinary 
general meeting to be held at the Cannon-street Hotel, E.C., 
to-day (July 28), at 1 p.m. : 

The profit and loss account shows a credit balance of £44,792. 
lls. Id. Providing for the interest upon the debenture stock, 
there remains a balance of £33,607. 15s. available for distribution. 
An interim dividend at the rate of 6 per cent, per annum having 
already been paid in respect of the half-year ending December, 
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obtained on deposit of £1. ls. from Mr. Robt. C. Quin, Corpora- 


1898, a further payment ab the rate of 6 per cent. per annum for 
the second half is recommended, making the dividend for the book 
year 6 per cent. per annum, the balance of £10,599. 18. 6d. being 
carried forward, as against £12,578. 14s. in the preceding year. 
The issue of the £150, 4 per cent. debenture stock was duly 
made and fully subscribed. Joseph Wilson Swan, et F.R.S., 
retires by rotation from the Board, and offers himself for re-elec- 
tion. ears. Welton, Jones, and Co., the auditors, offer them- 
selves for re-election. | 


Dr. ProFit AND Loss Account. £ e. d. 
Stock on hand July 1, 18929... . 148,110 1 9 
Wages, purchases, eto <o 202,951 1 2 

ies, directors’ remuneration, rent, office 

expenses, insurance, income tax, general and 

law OBOI ON 56:85 ssccce vecs ꝛᷣͤ ĩð 11,660 10 7 
Depreciation on plant, eto . 2 9.563 18 0 

99;ͤ!Ii!y!x e 44 792 11 1 
; £417,078 2 7 

Cr. £ 8. d. 
Balance brought forwarliliͤ l . . 12,578 14 0 
Sale of lamps, fittings, et . — 241.440 16 10 
Interest, eto CCT 2.897 11 0 
Stock on June 30, 18999 . . 160,161 0 9 

4417,078 2 7 

Dr. BaLance-SHEET. 

Share capital—17,139 A shares of £5 each, fully £ ad, 

Pf!!! ⁵¼ͤʃuüj T 85 695 0 
99,261 A shares, £5 each, £3 paid 297 783 0 0 

383 478 0 0 
23,564 B shares, £5 each, fully paid 117.820 0 0 
Four per cent. debenture stock . 344 023 0 0 
Sundry creditors and credit balances .................. 30 304 10 5 
Reserve fund (after deducting capital outlay for 

the year, £9,996. 1s. 6d.) —ͥ̃᷑ I 3.266 12 5 
Profit and loss, as per appropriation account, 

£44,792, 11s. Id.; lees interim dividend, paid on 

Feb. 24, 1899, £11,504. 68. 9d. ; and interest on 

debenture stock for six months paid Dec. 31, 

1898, £4,304. 6s. 11ouou—᷑——ͤ P ̃ . q 28.983 17 5 


£977 876 0 3 


Cr. 
Cost of establishing the business, good will, remain- 
ing patente, etc., as per last co · sheet 


£ g. d. 
325,631 8 1 
Amount of B shares of this Company, iesued as 


Her CONT iee arr a e 117,820 0 0 
443,451 8 1 

Altrincham Electric Supply, Limited, shares, 
£23,146 ; ditto 4 percent. debentures, £17,300... 40 446 0 0 
Freehold and leasehold propertetvèàèIvͤg . 86139 4 7 
Piant and stock k 280,309 5 8 
Sundry debtors and debit balances ........... scscseees 90,054 0 2 

Investment National Telephone Company, Limited, 

5 per cent. non-cumulative third preference 
Bharee at CORD VD . . ã 15,500 0 0 
Cash at bankers and in hand 21,976 19 
£977,856 0 3 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN, 


Casoses (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting instaliation by Dec. 20. 

Glasgow.—The Corporation invite tenders for the supply of 
concentric and single lead-covered main cables by 3ist inst. 

Edinburgh.—The Council invite tenders for the various works 
in connection with their electric lighting stations by 31st inst. 

Glasgow. — The Corporation invite tenders for the electric work 
required in connection with their fire-alarm and A. B. C. telegraph 
systems by Aug. 2. 

Denbigh. — The Asylums Committee invite tendere for the eupply 
and erection of engines, dynamos, etc., and the wiring of buildings. 
Tenders by Aug. 1. 

Salford. —- The Corporation invite tenders for the supply, 
delivery, and erection of eight 750-kw. cuntinuous current steam 
dynamos. Tenders by Aug. 8. 

Battersea.—The Vestry are prepared to receive tenders for the 
supply and carrying out of various works in connection with the 
electric lighting of the parish. Tenders by Aug. 31. 

Hapton.—Tenders are invited for lighting Hapton township 
with electricity from Sept. 1, 1889, to April 30, 1900. Tenders to 
be sent to Mr. Ed. O’Shaughneasy, clerk to the Parish Council of 
Hapton, 23, St. Anne’s-terrace, Padiham, by 31st inst 

Rugeley.—The Urban District Council invite tenders for 
lighting the street lamps for the winter season as follows: one 
tender for the season commencing Sept. 1, 1899, and ending 
April 30, 1900; another vender commencing Aug. 15, 1899, and 
ending May 15, 1900. Tenders by 29th inst. 

Bilackpoe!.—The Corporation invite tenders for the electrical 
equipment of 10 double-bogie tramcars. Specifications can be 
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tion Electricity Works, Blackpool, and tenders must be sent in, 
endorsed Tender for Car Equipment,” by Aug. 21. 


London, 8.W.—The Bridgewater Trustees invite tenders for 
conduit and wiring work (600 lights) in Bridgewater House, 
St. Jamee's Park, S W. Specifications may be obtained, and 
plans and general conditions of contract seen of Messrs. O'Gorman 
and Cozens-Hardy, 66, Victoria-street, S.W. Tendeis by Aug. 4. 


Halifax.—The Technical Instruction Committee invite tenders 
for installing the electric light at the Municipal Technical School. 
Specifications and plans of the building can be obtained at the 
office of the Borough Electrical Engineer, Foundry-atreet, Halifax, 
on deposit of £1. le. Tenders, endorsed '' Electric Lighting,” 
must be sent to Mr. Keighley Walton, town clerk, by Aug. 9. 


Swansea.—The Harbour Trustees invite tenders for the erection 
of engine, boiler, and accumulator houses at their south dock 
lock. Plans, etc., from the trustees’ engineer, Mr. A. O. Schenk, 
Harbour Offices, Swansea. Tenders, sealed, and marked outside 
South Dock Engine House,” should be addressed and delivered 
to Mr. Talfourd Strick, clerk, Harbour Offices, Swansea, by 
10 a.m. on Aug. 10. i 5 

Swansea. The Corporation invite tenders for the erection of a 
generating station in the Strand, Swansea. Specification, etc., 
may be obtained of the Borough Surveyor, 13, Somerset-place, 
Swansea, on payment of a fee of £3, 3s., which will be returned 
on receipt of a bona fide tender. Plans and specifications may 
also be inapected (bat not obtained) at the offices of the engineers, 
Messrs. Kincaid, Waller, and Manville, 29, Great George-street, 
Westmineter. Tenders by 12 noon on Aug. 1. 


Carlisle.—The Corporation invite tenders for the supply and 
delivery, together with the fixing thereof at the electric generating 
station situate in James-street, of boilers and engines and dynamos 
for traction purposes, together with Conen ng plant, Specifica- 
tions, etc., can be obtained at the office of the Town Clerk, 
Carlisle, on and after Aug. 2, Tenders by Aug. 17. For details 
see advertisement. 


Middlesbrough. The Corporation invite tenders for the erection 
of the buildings for the municipal electricity worke. Plans and 
specification may be seen at the offices of the Town Clerk of 
Middlesbrough. of Mr. Robert Hammond, M. I. C. E., consulting 
engineer, 64, Victoria-streec, Wentminster, S. W., and of Messers. 
Milnes and France, architects, Bradford. Tenders, sealed, and 
marked Tender for Electricity Works Buildings,” must be 
addressed to Mr. George Bainbridge, town clerk, at the Municipal 
Buildings, by Aug. 2. 

Co:wyn Bay.—The Urban District Council invite tenders: for 
boiler, feed pipes, pumps, tank, feed - waer heater, steam and 
exhauat connections, 60-kw. steam dynamo, balancer, and boosters, 
switchboard, accumulators, and street cables. Particulars, form of 
tender, etc., of Mr. William Jones, A. M. I. C'. E., town surveyor, 
Council Offices, Colwyn Bay, and of Messre. Lacey, Clirehugh, and 
Sillar, 2, Queen Anne’s-gate, Westminster, and 78, King-street, 
Manchester. Tenders, endorsed ‘' Electric Lighting, Contract 
No. —,” must be delivered to Mr. Jos. H. Roberts, clerk, Council 
Offices, Colwyn Bay, by 10 a.m. on Aug. 22. For details see 
advertisement. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply, erection, and carrying out of work in con- 
nection with the electric lighting of the parieh as follows : Speci- 
fication Nu. 4—overhead travelling (hand or electric) crane; 
No. 5—batteries. General conditions, forms of tender and con- 
tract, and drawings may be obtained on application to the Vestry 
Clerk, at the Municipal Buildings, Lavender-hill, S.W., on pay- 
ment of £3. 34. for each specification. Tenders, sealed and marked 
“ Electric Lighting, Tender to Specification No. —,” must be sent 
to Mr. Marcus Wilkins, vestry clerk, Municipal Buildings, 
Lavender-hill, by 12 noon on Aug. 31. 

Perth.—The Commissioners invite tenders for the supply and 
erection of water-tube boilers and fittings, economiser, feed pumpe, 
etc. ; pipework, etc., in engine and boiler house; surface con- 
densing plant; steam dynamos, balancing motor generator and 
booster (vertical high-speed engines); storage batteries; main 
switchboard and connections; overhead engine-room travellin 
crane ; underground mains, conduits and roadwork for public a 
private lighting; station lighting. Plans, etc., and forms of 
tender may be obtained of Mr. W. C C. Hawtayne, M. I. E. E., 
coneulting engineer, 9, Queen-street-place, London, E.C., on 
payment of five guineas. Tenders by 12 noon on Aug. 28. For 
details see advertisement. 

Motherwell.—The Commissioners of the Burgh of Motherwell 
invite tenders for the supply, delivery, and fixing at the electric 
generating station, situated off Watson-atreet, or elsewhere in the 
burgh, of boilers, engines, dynamos, pumps and feed pipes, steam, 
exhaust, and drain pipes, crane, feed heater, and feed-water tank, 
storage battery, switchboard and boosters, arc lampes and their 
erection, incandescent street lamps and fittings, together with the 
erection of same in existing lanterns, feeders, mains, arc lamp 
leads, incandescent street lamp leads, with all laying, jointing, 
and connecting, including all road work, building of Sores: etc., 
and supply and erection of arc lamp-posts. Tenders by Aug. 18. 
For details see advertisement, 


RESULTS OF TENDERS. 


Caerphilly.—The tender of Messrs. Wardrop and Monckton, 
Victoria street, Westminster, has been accepted for the supply of 
electric light and power in the Rhymney Railway Company's new 
shops abt Caerphilly. 
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.—The Urban District Council have received the 


following tenders for the erection of an electric lighting station : 
F. and F. H. Higgs 
T. G. Sbarpington, Nunhead, £8,297; F. B. Smith and Co., 
202, London-road, Croydon, £9,016; R. N. Nightingale, £8,173. 


London, E —The following tenders have been accepted by the 
Poplar Guardians for engineering works aħ the Poplar Union : 
General Electric Company, electric motors, £231 ; Hart Accumu- 
lator Company, battery of accumulators, £456. 38. 8d. (maintenance, 
£22. 108. per anunum for eight years); Speedy, Congdon, and Co., 
electric cables, wiring, and fittings, £1,975 ; Verity’s, Limited, 
main switchboard and distribution boards, £523 ; Greenwood and 
Batley, De Laval direct-coupled steam turbines and dynamos, 


£315 each; Babcock and Wilcox, boiler-house plant, £5,852 ; 


Mather and Platt, Limited, engine-house plant, £16,200. 


Tynemouth.—The Corporation have accepted the following 
tenders for electric lighting plant : 
Holmes and Co. and Belliss and Co., two 190-kw. steam 
Aus, E N 


Westinghouse Company and Belliss and (o., one 190 kw. 


steam dynamo (tractioocentn-n-n-n . q . 2,025 
Siemens Bros. and Co., balancer aud boosters ......... ........ 549 
Yates and Thom, boiler sss . 3,245 
Green and Sons, economisers.. ........... D 560 
Goddard, Massey, and Warner, condensing plant 1,721 
Klein and Co., cooling towerrruſõuuu 985 
Goddard, Massey, and Warner, feed pumpe and pipes 940 
Carrick and Ritchie, travelling erane . ã 215 
B. Thomas, lighting switchboard................cscecscssesesseseees 603 
Westinghouse Company, traction switchboard . 556 
Pritohette and Gold, accumula torre soose. 1.234 
Siemens Bros. and Co. cables 5, 900 


Pendleton. — The following tenders have been received by the 
Salford School Board for the eleotric lighting of the new school in 
Lang worthy- road. Seedley, Pendletan : : 
Alliance Electrical Company, Limited, 57, King- 

street, Manchester (accepted) 
Walsall Electrical Company, Limited, 57, Bridge- 


street, Walsal u i sosesere sesroooss 310 0 
Sharpes, Taff, and Co., 7. Brazennose- street, Man- 

Pl“... 532 0 0 
G. F. Cook and Co., Lightcliffe, Lorks hire 356 0 0 
G. Hill and Co., Trafford Electric Works, Manchester 480 0 0 
Moulay. Clark, and McLaren, 34, Ann - street, Glasgow 330 0 0 
Electric Lighting and Fittings Corporation, Limited, 

59, Dake-street, Liverpool lll PER 347 15 0 
G. H. Woods and Co , 77. Northgate, Blackburn ...... 300 0 0 
Laidlaw, Scholes, and Co., Temple-street, Chorlton- 

oa-Medlock, Manches tern e 361 0 0 
Baxendale and Co., Miller-street, Manchester 318 0 0 
Drake and Gorham, 100, King- street. Manchester ...... 326 15 6 
Maund and Seed, 120 Lord-street, Southport.. ... ..... 280 0 0 
Laing, Wharton, and Down, Limited, 13, Upper Mill- 

f sass T aa E e ai 279 0 0 


London, 8 E.—The London School Board have received the 
following tenders for the electric lighting in new school and 
divisional offices, Peckham-road : 


Divisional offices. 


Verity Alliance Electrical Com pan £105 0 0 
Westminster Engineering Company, Limited.......... . 111 00 O 
Drake and Gorham .. nn . . ꝗ —. 99 16 0 
Wooda ànd ggg NE EAA 82 0 0 
Palmer and Watson 112 19 0 
Laing, Wharton, and Down, Limited.. q 99 0 0 
F. Geere Howard... 2.0... .....500 ceccece cesecceccceeee sorsero 92 0 0 
Peto and Radford, Limited sesno 80 0 0 
School. 

Verity Alliance Electrical Company i 420 0 0 
Westminster Engineering Company, Limited 369 10 0 
Drake and Gora . 306 10 0 
Woods and ,.. ð ⁵ 323 0 0 
Palmer and Watson 266 3 0 
Laing, Wharton, and Down, Limited.... 279 0 0 
F. Geere Howarlldldliſ V ãSßͤ V — 276 10 0 
Peto and Radford, Limited 239 0 0 

*Accepted, with an extra price of £1. 3s. per lamp for variations. 


BUSINESS NOTES. 


Newoastle.— The Newcastle Tramways Bill has been referred to 
the Select Committee on Unopposed Bills. 

Newoastlo.— Mr. B. F. Simpson, of Newcastle, has been 
appointed architect for the new power station. 

Clontarf.—It is reported that rapid progress is being made 
with the Clontarf and Hill of Howth electric tramway. 

Plumstead.—The Plumstead Electric Lighting Bill bas passed 
both Houses of Parliament, and nuw only awaits the Royal assent. 

Hull.—The men working on the new electric trams have held a 
nie protesting against the long hours which they have to 
work. 

Newton Abbot.— The Urban District Council have sealed an 


agreement with the Electric Supply Company for lighting the 
town by electricity. ; 


„Station Works, Loughborough Junction, £8,716. 


Erith. — The electric lighting order has received the Royal 
assent. 

Bridgwater.—The Town Council are communicating with 
several firms for terms as to the carrying into effect of the electric 
lighting provisional order. 

Herts County Council.—The Herts County Council have 
decided to oppoee the Finchley, Hendon, and Edgware District 
Light Railway Order, 1899. 

Douglas.—It is proposed to widen the Loch and Harris prome- 
nades by about 40ft. This improvement will allow of electric 
traction on the tramways on those routes. 

Norwioh.—The contractors for laying the Norwich tramways 
are face to face with a trouble with their men, the whole of whom 
are now out on atrike for an increase of pay. 

Northallerton. —The North Riding County Council have decided 
that a sum not exceeding £4,500 be granted to carry out an electric 
lighting scheme of the pauper lunatic asylum. 

Personal.—Mr. Thomlinson, of Saltburn, has been appointed 
clerk of works by the Darlington Lighting Committee to superin- 
tend the erection of their electric light station. 

Shrewsbury. —The four arc lamps which have been erected as a 
trial of the lighting were switched on last week by the Mayor 
(Mr. T. R. Deakin). The result was very satisfactory. 

Gloucester.—The foundation stone of the electric light works 
was laid on Wedneeday last by the Mayor (Mr. H. R. J. Braime) 
in the presence of the City Council and the leading citizens. 

Weybridge.—The Urban District Council have received a notice 
from the Urban Council Electric Supply Company, Limited, of 
intention to apply for a provisional order for lighting in that 
district. 

Alnwick.—The Urban District Council have decided to oppose 
the Newcastle syndicate's application for a provisional order for 
lighting the district with electricity, and to themeelves apply for 
an order. 

Ham Green Hospital, Bristol.—We are informed that Messrs. 
W. Williamson and Co. supplied the boilers and laundry machinery, 
and Messrs. Crompton andl Co. the engine and dynamo for this 
building. 

Hammorsmith.—Thbe Lighting Committee of the Vestry report 
that during the quarter ending June 30, 1898, the number of con- 
sumere had increased by 162, making an addition of £868. le. to 
the accounts. 

st. Annes.—A meeting of the ratepayers was held last week to 
concider the Town Council’s propositious regarding the lighting 


of the town by electricity. The scheme will involve an expendi- 


ture of £16,000. 


Nowmarket.—The Urban District Council have adopted a 
motion that the electric light company be asked to submit a tender 


for the lighting of Upper Station- road and the High-street with 


16 800 c.p. arc lamps. 


Edinburgh.—The Plans and Works Committee of the Town 
Council have recommended the acceptance of eatimates for the 


electric lighting of the new fire brigade station at Lauriston, 


amounting to about £400. 


Exmouth —The Town Council have adopted the report of the 
special committee recommending that Mr. Hammond be requested 
to come down and advise the Council and report upon the lighting 
of the town by electricity. 

Wingate (Durham).—Abda parish meeting held at Wingate it 
was decided to adopt the Lighting Act for Wingate, and also to 
sanction an expenditure not exceeding £400 for the first year's cost 
of the electric lighting scheme. 

Lancaster.—The Town Council have resolved to purchase 
certain property near the electric light station for the purpose of 
erecting a destructor, etc., and to apply for borrowing powers for 
£14,700 for carrying out the work. 

Crewe.—We regret having omitted to state in our list of 
accepted tenders for the Crewe electric lighting works that the 
Hart Accumulator Company, Limited, Stratford, received the 
contract for the supply of batteries. 

Derby.—An enquiry has been held by Mr. W. O. E. Meade- 
King, M.I.C.E., Local Government Board inspector, with regard 
to the application of the Town Council for sanction to borrow 
£25,000 for the purposes of electric lighting. 

Liverpool.—The Electric Power and Lighting Committee of 
the Corporation have decided to recommend the City Council that 
application be made to the Local Government Board for sanction 
to borrow the sum of £300,000 for electrical purposes. 

Cockermouth.—The Urban District Council have received a 
letter from the Northern Counties Electrical Supply Company 
giving notice of an intended application to the Board of Trade for 
& provisional order for electric lighting in the Council’s district. 

Whickham.—The Tyneside Electric Power Company, Limited. 
have informed the District Council that they intend to apply to 
the Board of Trade for a provisional order autborising shea to 
supply electricity for all public and private purposes within the 
district. 

Che)msferd.—The Wireless Telegraph Company have now 
established communication between the Chelmsford centre and 
the Cliff Hotel gardens at Dovercourt (Harwich). The diatance is 
40 miles, but the messages have been received at both ends with 
great distinctnees. 

Padiham.—The Urban District Council have resolved to obtain 
information from towns of 30,000 ulation and under in respect 
do the coat of electric lighting, and a alao to look into the feasibility 


THE ELECTRICAL ENGINEER, JULY 28, 1899. 


125 


— 


of Padiham taking the lead in the construction of a light railway 
from Padiham to Whalley. 

Ham (Surrey).—The District Council heve received notices from 
the Richmond Electric Light and Power Company, and the County 
of London and Brush Company, of intention to apply for orders 
to light the district by electricity. The notices bave been referred 
to the Highways Committee 

Kensington and Knightsbridge Electric Lighting Company, 
Limited.—The directors of the Kensington and Kuightsbridge 
Electric Lighting Company, Limited, announce an interim divi- 
dend on the ordinary shares for the half-year ended June 30 at the 
rate of 10 per cent. per annum. 

Ilkeston.— The Bill for confirming the Ilkeston Corporation 
tramway provisional order came before the chairman of Ways 
and Means on Tuesday as an unopposed measure, The preamble 
having been formally proved, the Bill was ordered to be reported 
to the House of Commons for third reading. 

SheMfield.— Resolutions have been passed by meetings of the 
Amalgamated Society of Engineers agitating against the granting 
of a contract by the Electric Committee of the Town Counail to 


Messrs. Ferranti and Co. The cause of the agitation is that the 


firm are alleged not to pay a fair rate of wages. 


Southport and Lytham Tramway.— The Southport and 
Lytham Tramwa 
Examiner of Standing Orders of the House of Commons on Mon- 
day, who certified that the forms of the House had been complied 
with. The capital proposed to be raised is £40,000. 


Harrow and Uxbridge Railway.—The Select Committee of 
the House of Lords presided over by Lord Ribblesdale having 
considered the Harrow and Uxbridge Railway Bill, found the 
preamble of the Bill proved. Power is sought to work both the 


authorised and proposed line by steam or electricity. 


W. T. Henley’s Telegraph Works Company, Limited.—The 
directors have declared the following interim dividends, payable 


on Sept. 1, for the half-year ended June 30: on the preference 


bares, at the rate of 7 per cent, per annum, less income tax; on 
the ordinary shares, ab the rate of 8 per cent. per annum, less 
income tax. 


Rawmarsh.— At the last meeting of the Urban District Council 
Committee 
to take the necessary proceedings to obtain an Act of Parliament 
empowering this Council to construct and maintain an electric 
tramway in the district, was referred to a special committee for 


a motion that this Council requests the Parliamenta 


consideration. 


- Rhea Insulite Syndicate, Limited.—This Company has been 


formed with a capital of £15,000 in £1 shares. Its object is to 


acquire from W. J. Cordner certain inventions relating 


insulation and other purposes, and to manufacture and deal in 
rhea fibre, cotton, and other textile fabrics. 


Dundee.—The Tramways Sub-Committee appointed to visit the 
central districts of England avd inspect and report as to the work- 


ing of the tramway systems there have issued a statement embody- 


ing the information they have gleaned, and recommending that 


10 double-decked bogie cars and a similar number of double- 


decked four-wheeled cars should be ordered. 


Redruth.—Notices have been received by the Urban District 


Council from the Camborne Electric Supply Company, Limited, 
Messrs Edmundson’s Electricity Corporation, Limited, and Mr. 
W. T. Pressland, informing the 
rovisional orders to light the district by electricity. 
ve been referred to the Lighting Committee. l 


The 


Halifax Tram 


Bill. The Sowerby Bridge local authority will 


on the question of supplying electricity to the district, 


Edgbaston (Birmingham).—The Lady Mayoress of Birm- 
ingham inaugurated on Wednesday the new electric lighting 
system which has been installed in the glasshouses at the 
Botanical Gardens, Edgbaston. The distribution service which 
was provided for the illuminations on the occasion of the Institute 
of Mechanical Engineers’ jubilee féte in 1897 has been utilised for 
the purpose. 

Bermondsey.—The Vestry have agreed to the recommendation 
of the Electric Lighting Committee, who, having had under con- 
sideration the appointment of a consulting electrical engineer in 
connection with the erection of the electric lighting station and 
dust destructor, recommended that Messrs. Kincaid, Waller, and 
Manville be appointed at an inclusive fee of 5 per cent. on the 
amount of the contracts. 

Westminster Electric Supply Corporation, Limited.—The 
directors have declared an interim dividend for the half-year 
ended 30ch ult at the rate of 10 per cent. per annum, payable 
Sept. 1 next, to shareholders on the register on 26th inst. During 
the half-year the Company has owing to increase in the namber 
of lamps connected, sold 23 per cent. more units than during the 
corresponding period of last year. 

General Engineering Company, Limited.—This Company has 
been formed, with a capital of £15,000 in £1 Shares (6,500 preferred 
ordinary), to acquire the business of the Electrical and General 
Engineering College, and of the Electrical and General Experi- 
mental Engineering Works, carried on by G. W. De Tunzalmann 
at 2-4, Penywern-road, Earl's Court, S. W., and to carry on the 
business of electricians, engineers, eto. 


Bill was under the consideration of the 


to the 
manufacture of a composition from rhea fibre suitable for electric 


uncil of intention to apply for 
etters 


ways.—The Halifax Corporation have written to 
the Sowerby Bridge District Council asking if they are willing for 
their district to be included in their forthcoming Parliamentary 
efer their reply 
until after their interview with the Halifax Electrical Committee 


Coventry.—The Town Council have adopted the report of the 


Electic Light Committee recommending that the charge for energy 
for motive power be as follows: up to 260 units, 4d. per unit; 
above 260 and up to 520, 3d. per unit; above 520, 2d. per unit. 


The Local Government Board have sanctioned the borrowing of a 
further sum of £3,000 for purposes of the electric lighting. This 
amount brings the total applied for up to £33,000. 7 


Dudley.—Colonel Sir Francis Marindin, on behalf of the Board 
of Trade, made an inspection on Tuesday last of that portion of 
the British Electric Traction Company's West Midland system of 
tramways lying between Dudley and Stourbridge. After the 
inspection Colonel Marindin said that, subject to Major Cardew 
reporting favourably on the power stations, he was prepared to 
sanction the immediate opening of the line to the public. . , 


House-to-House Electric Light Supply Company, Limited.— 
The directors have declared an interim dividend at the rate of 
7 per cent. per annum on the preference shares and an interim 
dividend of 5 per cent. per annum on the ordinary shares for the 
half-year to June 30 last The transfer books of the ordinary and 
preference shares respectively will be closed from July 31 to 
Aug. 7 for tbe preparation of dividend warrants payable Aug. 8, 


L‘verpool Overhead Railway Company.—The report of the 
directors for the half-year ended June 30 etates that there is an 
available balance of £12,945. The directors recommend a dividend 
at the rate of 5 per cent. per annum on the preference shares and 
24 per cent. per annum on the ordinary shares, as compared with 
3 per cent. on the ordinary shares for the corresponding period 
last year. The balance to be carried forward is £4,320, againsb 
£3, 863. l 

New St. Peteraburg.—The Daily Mai informs its readers 
that a company with Englisb capital, amounting to about a 
million sterling, to be increased to double that sum by a subse- 
quent issue of shares, has been formed for the purpose of building 
a new town, to be called New St. Petersburg, on the island of 
Golodai, near Vasilli Ostraff. The town will be lighted with 
electricity and connected with St. Petersburg itself by an electric 
railway. 

Batley.—Mesers. Lacey, Clirehugh, and Sillar have presented 
a report to the Town Council upon the question of establishing 
electric light and traction in the borough. They estimate the 
capital outlay at £16,770 for electric light, and the additional 
outlay on plant required for electric traction at £6,900. The 
whole cost of the tramways would amount to over £100,000. The 
5 recommend that the overhead system of traction should 
be used. 

Underground Wires.— The Railway Commissioners in the 
Court of Session have decided an important appeal . The Sheriff 
of Lanarkshire ruled that the Glasgow Corporation could nob 
burden their consent to the Postmaster.General placing telephone 
wires under the streets with a condition that theee wires were not 
to be available for the service of a private company. The Cor- 
poration appealed, but the Commissioners affirmed the sheriff's 
judgment. ge se 

Durham.—The installation of electric light in a portion of the 
Durham County Asylum main buildings, which the County Council 
authorised a year ago, has been completed, and is giving satisfac- 
tion, and it is now proposed to proceed with the lighting of the 
remainder of the main building. An estimate has been obtained 
from the Corlett Electrical Engineering Company, Limited, for 
carrying out the work for £2,400, and it is proposed to accept 
their offer. . 3 Bp 

Hanley.—At a meeting of the Town Council a letter was read 
from the secretary of the Potteries Electric Traction Company in 
reply to a complaint about the inadequacy of the tramway service, 
in which it was stated that a large additional number of cara were 
on order, but there had been delay in delivery. The Finance 
Committee reported the receipt of the consent of the Local Govern- 
ment Board to the raising of £4,000 required for the purposes of 
electric lighting. , 

Oswestry.— An extraordinary general meeting of the Oswestry 
Electric Lighting and Power Company, Limited, was held on 
Monday last, at which the following resolution was passed: 
„That the shareholders hereby confirm the sale of the undertaking 
to the Oswestry Corporation on terms already agreed to by the 
directors, subject to the necessary consent being obtained, and 
that the directors are empowered to take all necessary steps to 
carry out the same.“ 


Western Electric Company.—With reference to the fire at the 
Western Electric Company’s North Woolwich factory, we are 
informed that the damage, although considerable, was not so great 
as at first reported, and the business will be conducted without 
interruption. The lead presses and other heavy machinery which 
would require much time to replace were untouched. It is expected 
in about six weeks to resume the normal output. The instrument 
department was not affected. 


Ambleside. — The agreement between the Urban District 
Council and the Windermere District Electricity Company that 
cables should be laid in the Ambleside district, and that pressure 
of not less than 2,000 volts be supplied to the Council at 3d. per 
unit (the Council to lay down the distributor), and that the light 
be sold to consumers at not more than 7d. per unit, will be sub- 
mitted to the Local Government Board, and when sealed the work 
will be commenced immediately. 

D.P. Battery Company, Limited.—The D.P. Battery Com- 
pany, Limited, recently held their annual general meeting, and 

eclared a dividend at the rate of 25 per cent. per annum. We 
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gather that the progress of the Company has been most satis- 
factory. In order to cope with the increased trade it has been 
found necessary to acquire further premisee, and the freehold and 
water rights of the Lumford Mill, Bakewell, have been purchased, 
and work is now being carried on there. 

Southend — A special meeting of the Town Council has been 
held to consider the question of the electric lighting of the borough. 
The Electric Lighting Committee recommended that the powers 
vested in the Corporation under their electric lighting order 
should be transferred to Mr. Gibbings, electrical engineer of 
Bradford, he to guarantee to promote a company and lay down 
the mains in the compulsory area within 18 monthe.. After some 
confused discussion it was agreed to call a meeting of ratepayers. 

Anglo-American Telecraph Com any, Limited.—The directors 
of this Company have resolved to place £6 000 to the credit of 
the renewal fund and to declare an interim dividend for the 
quarter ended June 30 of 15s. per cent. on the ordinary stock and 
£1. 10a. per cent. on the preferred stock, less income. tax, payable 
on lst prox. to stockholders registered on the books of the Com- 
pany on 30th ult. After paying the foregoing dividends there 
will be a balance of about £24,700 to be carried forward to the 
next account. 


National © Company, Limited.—The directors have 
resolved, subject to final audit, to recommend at the forthcoming 
ponorel meeting nf shareholders the following dividends for the 

alf-year ended June 30 last: at the rate of 6 per cent. per annum, 
less income tax, on the firat and second preference shares ; at the 
rate of 5 per cent. per annum, less income tax, on the third 

reference shares; at the rate of 6 per cent. per annum, free of 
ncome tax, on the ordinary shares, carrying £60,000 to reserve 
and about £5,000 forward. | 

Greenook and Port G'asgow Tramways Company.—The 
report of the directors shows that during the half-year from 
Dec. 31 to June 30 the number of passengers carried was 929, 123, 
an increase of 14,809 over the corresponding half:year of 1898. 
The total receipts on revenue were £5,508. 0s. 1d., and the working 
expenditure £4,194. lls. 6d. It is recommended that £386. 
138. 4d. be appropriated to the payment of an interim dividend 
to the shareholders at the rate of 2 per cent. per annum on the 
paid-up capital, and that the balance of £67. 2s. 9d. be carried 
forward. ö 

Charing Cross and Strand Electricity Supply Corporation, 
Limited.—The directors of this Company have, after providing 
for debenture interest and dividend‘on preference shares, resolved 
to declare an interim dividend at the rate of 8 per cent. per annum 
for the half-year ended June 30, and to carry forward £8,300. 
The interim dividend of the corresponding period of 1898 was at 
the rate of 6 per cent. per annum, with £7 300 carried forward. 
The lamps connected up—viz , 24 363—during the past half-year 
show an increase of 123 per cent. over those for the corresponding 
period of 1898 l 

Teurist Guide. We have received the twentieth annual issue 
of the Great Eastern Railway Company's Tourist Guide to the 
Continent.” This is an admirably. compiled little book. and is 
very fully illustrated throughout with views of the routes taken. 
In addition to these, mape of the centres of interest are inserted. 
The book is written in a very interesting style, and new tours to 
Norway, Denmark, Sweden, and Germany are introduced. An 
extremely useful feature to the average tourist will be the chapter 
on Dall Useful Information, which gives particulars as to the 
cost of Continental travel. i 


Imperial Tramways Company. Limited.—In a circular to the 
shareholders calling a general meeting to create additional 
preference capital, the directors of this Company state that the 
new preference shares will be allotted to the shareholders upon 
favourable terms. They also announce that the result of the 
working up to June 30 of the various undertakings in which the 
Company is interested show a considerable improvement over 
those of the corresponding period last year, and the directora have 
declared an interim dividend on the ordinary shares at the rate of 
71 per cent. per annum, against 6 per cent. per annum at the 
corresponding period. a 

Gateshead.—At a special Town Council meeting the Parlia- 
mentary Committee reported that the agreement between the 
Corporation and the Electrical Power Distribution Company, 
Limited, containing the remaining terms of the arrangement with 
respect to public lighting and the payment of the costs and 
expenses of the Corporation had been completed, and the part 
sealed by the Corporation exchanged for the other part executed 
by the company. The Corporation also agreed to coneent to the 
construction by the Gateshead and District Tramways Company, 
under the Light Railways Act, of a railway in the borough, 
subject to certain provisions as to purchase. 

Lisbon Electric Tramways, Limited.—This Company, which 
has been registered with a capital of £1,000,000, proposes to 
acquire the tramlines, tramcars, and other assets and effecta of 
the Companhia Carries de Ferro Lisbon, of Portugal, now held 
under a concession dated April 10, 1888, to acquire certain fully- 
paid shares of 100 milreis each (Portuguese currency) in the Com- 
pany; to adopt an agreement with Werner Beit and Co.; to 
construct or acquire and work by horse, electrical, steam, or other 
power tramways, railways, and other means of communication in 
the kingdom of Portugal or elsewhere; and to carry on the busi- 
ness of general electricians and mechanical engineers. 

Wrexzham.—The electrical engineer to the Town Council has 
reported with reference to the construction of the electric supply 
station that he had gone through the estimates again, and was of 
opinion that the amount already named, £18,758, would nob be 


exceeded, and he thought the necessary loan should be applied 
for at once. It was resolved that application be made at once to 
borrow £20,000 for the establishment of electrical supply works 
for the borough and incidental expenses. It was also resolved that 
the engineer be authorised to treat with the Drake and Gorham 
Electric Power and Traction Company, Limited, with a view 
to provirionally settling the question of supplying power to the 
tramways on terms to be confirmed by the Council. 


City and South London Railway Company.—The report of 
the directors for the half-year ended June 30 states that the 
receipts from all sources for the period amounted to £28,125, and 
the cost of working has been £15,851, leaving a profit of £12,274. | 
Inclusive of the balance brought forward from Dec. 31 last, the net 
revenue account shows an aggregate total of £15,883. After 
making provision for the debenture stock interest, a balance 
remains available for dividend of £11,945. Out of this 
sum the directors recommend that the full dividend of 5 per 
cent. per annum bs paid on the preference shares, and a dividend 
at the rate of 21 per cent. per annum on the consolidated ordinary 
stock, leaving a balance of £1,108 to be carried forward to the 
next account. , 

Electric Resistance and Heating Company, Limited. — This 
Company, with a sbare capital of £120,000 in £1 shares, has been 
formed to acquire the patent rights for a new electric resistance 
for all countries, with the exception of Austria-Hungary and the 
Balkan States. The patents are for the manufacture of a com- 
position for use as a resistance in order to regulate the amount of 
current supplied to electric appliances. The price to be paid by 
the Company for the whole of the patents and rights has been 
fixed by the vendors (the Construction and Investment Company, 
Limited) at the sum of £95,000, of which £35,000 will be paid in 
fully-paid shares, £27,500 in cash or shares at the option of the 
Company, and £32 500 in cash, leaving £25,000 in shares to 
provide working capital. The present issue is of 85,000 shares 
at par. l 

Hampstead. —The Financial News of last Friday (July 21) says: 
‘ At last the directors of the Hampstead Electric Supply Company 
have responded to our frequent challenges to either own or 
repudiate the touting circulars sent out by Sims, Newman, and 
Co. pressing for sale shares in the company. We yeeterda 
received the following letter from the secretary: ‘ Hamipetesd 
Electric Supply Company, Limited. Registered offices, 287, 
Finchley-road, N.W., July 20, 1899. To the editor of the 
Financial Times.—Sir,—The attention of my Board has been 
called to a paragraph in your issue of 13th inst, and I am 
instructed to say that my Board are in no way responsible for the 
circular referred to. — Yours faithfully, C. A. GorFIN, secretary.’ 
Better late than never; but if the directors are as slow in con- 
ducting their general business as they have been in attending to 
this matter, Hampstead has not much chance of being lit up by 
electricity ab an early date.” 


Ormskirk.—The District Council having instructed Mr. Albert 
Mound, electrical engineer, of Southport, to prepare a report 
upon the question of lighting the district by electricity, Mr. 
Mound has expressed the opinion that in two years, wit 
management, they might obtain sufficient consumers to place a 
scheme in a thoroughly successful and paying position. He 
recommended. the erection of the generating station near the 
waterworks, and the low-tension continuons-current 8 
with a three-wire distribution, the pressure on the outer cables 
and feeders to be about 460 volta, with a supply to consumers at 
230 volta. He further recommended that the maximum price per 
unit be not more than 7d. He estimated that their income would 
be £2 000, and that after meeting all expenses a net profit of £200 
would remain. The total cost of such a plant as he suggested 
would be about £10,000. The Council have decided to apply for 
the Board of Trade’s provisional order. 


Parliament.—In the House of Lords during the last week the 
following Bills were read a third time: Baker · street and Waterloo 
Railway, Stockport Corporation, Derby Corporation Tramways, 
etc., London, Brighton, and South Coast Railway, Great Northern 
and Strand Railway, Great Western and Great Central Railway, 
South - Eastern and London, Chatham. and Dover Railway, 
Warrington Corporation, London and North-Western Railway 
(New Railways). In the House of Commons the Lords’ 
amendmente to the Sunderland Corporation Bill, proposed by 
the promoters, were agreed to, as were also the Lords’ 
amendments to the following Bills: The Central London 
Railway Bill, the Fishguard and Rosslare Railways and Harbours 
Bill, the Great Western Railway Bill, the Manchester Corporation 
(General Powers) Bill, Baker-streeb and Waterloo Railway Bill, 
Leeds Corporation Tramways, etc., Bill, London United Tram- 
ways Bill, and the Stockport Corporation Bill. The Sunderland 
Corporation Bill was read a third time. 


London County Conncil,—The County Council on Tuesday 
granted the following loans for electric lighting works: Battersea 
Vestry, £10,000; St. Pancras, £11,185; Shoreditch, £2,875 and 
£20,810; and Islington, £26 000. The Highways Committee 
recommended that the Council do, subject to the Board of Trade 
granting the necessary license under the London Tramways Act, 
1888, authorise the expenditure by the Highways Committee of 
the sum of £180,000, for the reconstruction, for the experi- 
mental use of underground systems of electrical traction, 
of that part of the London County Council tramways between 
Westminster Bridge and Tooting, and that the committee 
be authorised to make all necessary arrangements as 
the preparation of plans and specifications and all other 
matters connected therewith ; and that, provided. that the 
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Vestry of Lambeth and the Wandsworth District Board, the 
road authorities concerned, give the consent required by the 
London Tramways Act, 1888, to an application being made to 
the Board of Trade for a license authorising the experimental use 
of mechanical traction on that part of the London County Council 
tramways between Westminster Bridge and Tooting, the Highways 
Committee be authorised to make on behalf of the Council the 
necessary application to the Board of Trade. 

Appointments Vacant.—The Electricity Committee of South- 
port require for about four months the service of a thoroughly 
experienced and competent clerk of works to supervise the erection 
of extensions to the engine-room, boiler-house, etc., at their elec- 
tricity works. Wages £4 per week.—The Bradford Corporation 
require a departmental electrical engineer for entire management 
of the meter and motor department.—The Leyton Urban District 
Council require a shift engineer to take charge in eight hours’ shifts 
of tbe running of the plant at the electric ligho works. Candi- 
dates must have had both electrical and mechanical training, and, 
preferably, experience of central-station running. Salary com- 
mencing £100 per annum. Applicatione, stating age, training, 
and experience, together with two recent testimonials, to be sent 
by Aug. 1 to the Engineer and Manager, Electric Light Works, 
Cathall-road, Leytonstone.—The City and Guilds of London 


Institute require three assistants in the electrical engineering 
14806. Improvod counter or meter for electric lamps, motors, 


department, one with experience in an electrical manufactory and 
drawing office, salary commencing at £125 per year; the second. 
familiar with central-statiun practice, sa beginning ab £100; 
and the third accustomed to give tutorial instruction to junior 
students, and take charge of a physical laboratory, salary £100 
per anoum. Apply, by letter, to Prof. Ayrton, at the College, 

xhibition-road, London, S. E. 

Paddington.— A letter has been received by the Vestry 
forwarding order of the Court of Queen’s Bench approving the 
terms of the arrangement in the case Vestry of Paddington and 
Metropolitan Electric Supply Company, Limited, regarding elec- 
tric suppi in the parish. The action is stayed on the following 
terms: The plaintiffs consent to the defendants laying the pro- 
posed conduit through the parish of Paddington, but such consent 
shall not release the defendants in any way whatever from the 
obligations of the Order and Act of 1890 ; the defendants shall so 
design and arrange the whole of their distribution works in 
Paddington so that when the plaintiff’ purchase under 
the Aco of 1890 there sball be within the parish a com- 
plete self-contained efficient distribution system sufficient for 
the supply of the parish. In the case of purchase, the plaintiffs 
shall not have to pay for anything that is not absolutely necessary 
for Paddington. In the event of the plaintiffs (the local autho- 
rity) purchasing the system within the parish, no compensation 
for severancé shall be paid for any works not used for Paddington 
alone. The plaintiffs are to have the option of purchasing the 
generating and distributing system within its own area without 
paying compensation for any plant or other part of the system 
that may bé depreciated by severance. The Vestry have decided 
to object to the proposed change of voltage by the Metropolitan 
Electric Supply Company from 100 to 200, and that the London 
County Council be so informed. 

City of London Electric Lighting Company, Limited.—The 
City of London Company having decided to reduce their charges 
for electric light, have given their consumers the option of choosing 
under which of two methods they would prefer to be charged. The 
methods are: For lighting purposes (1) 5d. per unit for any amount 
up to a number of units equal to the number obtained by dividing 


the number of watts in the maximum power demanded by 10, and 


4d. per unit for all units above this amount ; or (2) an all-round 
price of 44d. per Board of Trade unit. For electric energy for 
power, beating, and cooking purposes exclusively, measured by 
separate meter, per quarter (1) 3d. per unit for any amount 


up to a number of units equal to the number obtained by | 


dividing the number of watta in the maximum power demanded 
by 4, and 2d. per anit for all units above this amount; or 
(2) an all-round price of 24d. per Board of Trade unit. 


The directors state that they are also prepared to consider any | 


special circumstances as regards the consumption of any con- 
sumer, and to supply him at still lower rates if such circum- 
stances, in the opinion of the directors, justify exceptional terms 
being accorded. The Company is in a position to give an 
immediate supply to any applicant. In method No. 1 for lighting, 
the maximum power demanded will be the number of lamps 
fixed, and the watts will be calculated at the rate of 33 watts per 
8-c.p. lamp. In method No. 1 for power, the maximum power 
will be the maximum electrical energy demanded at the Com- 
pany's terminals, The Company is prepared to make arrange- 
ments with consumers to fit up their premises with a complete 
installation for electric lighting and to let out motors and other 
apparatus, upon the basis of a small annual rental. Consumers 
must inform the Company which method they prefer before 
Aug. 31, and the method chosen cannot afterwards be altered. 


PROVISIONAL PATENTS, 1899. 


JULY 17. 

14668. Improvements in and connected with mevable electric 
lights. Henry Oliver Farrell, 16, Kensington-road, 
Chorlton-cum- Y.. Manchester. l 

14764, Improvements in electrodes for electric arc lamps. 
Hugo Bremer, 37, Essex - street, Strand, London. 
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14687. Electromagnetic brake. Paul Franz Louis Robert 
Hermann Karl Voigt and Wilhelm Christoph Kusterer, 
77, Colmore-row, Birmingham. (Complete specification.) 

14703. Improvements relating to carbon electrodes for arc 
lamps. Hugo Bremer, 37, Essex-street, Strand, 


Lerdenr., 
JuLy 18. 


147385. Improvements in electric igniters for oll- vapour and 
gas engines and the Jike. Alfred Charles Brown, 129, 
Algernon-road, Lewisham, London. 5 

14736. An improved winding for dynamos. Mark Henry 
Hurrell, 14, Haydon Park-road, Wimbledon, London. 

14774. Improvoments in or relating to submarine cleoctric 
arc lamps. Francis Granger Hall, jun., and Irving 
Edward Burdick, 111, Hatton-garden, London. (Com- 
plete specification.) i 

14789. Improvements in electrical locking apparatus for 
railway signals. George Henry Jelfs, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) a 


14794. Improvements in and relating to storago batteries. 


Samuel Yoke Heebner, 77, Chancery-lane, London. 
(Complete specification.) amas 


and other olectric apparatus. Guiseppe di Paolo 
Magini, 52, Chancery-lane, London. 


JULY 19. 


14877. Sound-proof telephone cabinet. Hans Peter Joachim 
Wulff and Joban Hinrich Blunck, 77, Colmore-road, 
Birmingham. (Complete specification.) 22% 

14878. Improvements in covering electrical and other wires 
and apparatus therefor. Walter William Colley, 37, 
Cursitor-street, Chanoery-lane, London. : 

14892. Improvements in automatic electric signs. Joseph 
Devonport Finney Andrews, 45, Fulham Pa:k-gardens, 
London. ' 

14906. Improvements in fuse blocks for electric ocirouits. 
Harry Phillips Davis, 322. High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, 
Sec. 103, Jan. 30, 1899, being date of application in 
United States. ) l 2°: 

14907. Improvements in circuit breakers. Harry Phillips 
Davis and Gilbert Wright, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act; - 1883, 
Sec. 103 March 23, 1899, being date of application in 
United States.) : 

14908. Improvements relating to the distribution of eleetrical 
power. Ralph Devonport Mershon, 322, High Holborn, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, Feb. 1, 1899, being date of application 
in United States.) 7 8 

14909. Improvements in dynamo-electric machines. Benjamin 

Garver Lamme, 322. High Holborn, London. (Rato, 
appliel for under Pateuts, etc., Act, 1883, Sec. 103, 
April 14, 1899, being date of dpplication in United 


States. ) 
JULY 20. 


. 6125a. Improvoments in and relating to secondary batteries. 


Philip Middleton Justice, 55, Chancery-lane, London. 
(The Pope Manufacturing Company, United States) 
(Date claimed under Patents Rule 19, March 21, 1899.) 
N (Complete specification.) N nae 

14943. an improvement relating to the bearings of dynamos 
and other machines. William James Lister and Ei neet 
Jobn Staples Wheatcroft, 18, Southampton-buildings, 
Chance: ry-lane, London. 

14946. Improvoments in or relating to electric meters. John 
Henry Barker and James Alfred Ewing, 111, Hatton- 
garden, London. 

14966. The automatic electro-dynamatio ventilator. Henry 
Augustus Frederick Hand, 40, Studland-street, Hammer- 
smith, London. . 

14972. Improved mechanism for effecting oontrolied or 
positive step-by-step motion, Siemens Bros. and Co., 
Limited, Birkbeck Bank chambers, Soatbampton-buaild- 
ings, Cbancery-lane, London. (Rudolf Louis Leopold 
Hundbausen, Germany.) (Complete specification. ) } 

14973. An improvement in electrical glow lamps. Emile 
Sterné, Birkbeck Bank-chambers, Southampton buildings, 
Chancery-lane, London. 

14997. Improvements in switches for electric circuits. Gilbert 
Wright and Christian Aalborg, 322, High Holborn, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103. Jan. 30, 1899, being date of application 
in United States.) 

14998. Improvements in fuse blocks for electric. circuits. 
Harry Phillipe Davis, 322 High Holborn, London. 
(Date applied for under Patente, etc., Act, 1883, 
Sec. 103, March 23, 1899, being date of application in 
United States.) 

15002. Improvements in electric arc lamps. John Brunswick 
Barton and the Jandus Arc Lamp and Electric Com- 

ny, 18, Southampton-buildings, Chancery- 
ne, London. Saa aan: a 
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14981, Means for intercepting vagrant earth currents in 
electrical traction. Walther Cramer, 53, Chancery- 
dane, London. 
Jury 2. 


7. Improvements in electric accumnuletors er 8383 
batteries. Henri Weymersch, 6, Finkle- street, Stockton - 
on-Tees. 

18619. Improvements in and relating te telephone switches 
and switclhboards. George Gillmore, 70, Market-street, 
Manchester. 


18066. Improvements in systems of electrical distribution. 
Benjamin Garver Lamme, 322, High Holborn, London. 
(Date applied for under Pa:ents, etc., Act. 1883, 
Sec. 103, Jan. 30, 1899, being date of application in 
United States.) 

18073. A new methed of manipulating ether waves for 
wireless olectric or electromagnetic telegraphy. 
James Laister, 70, Chancery-lane, London. 

JULY 22, 

15138. Improvements relating to plug contacts or contact 
plugs for electric circuits. Owen David Lucas, 37, 
Essex - street, Strand, London. 

15135. Improvements in electrical clock arrangements and 
apparatus. Frederick ‘Thomas Hollins and Frederick 
William Leak, Liverpool-street Station, London. 

15138. Improvements in electrical machines. Benjsmin Garver 
Lamme and Jobn Purington Mallett, 322, High Hoiborn, 
London. (Date applied for under Patents, etc., Act, 
1883. Sec. 103, Feb. 6, 1899, being date of application 
in United States.) 

15139. Improvements in avtematic cirouit breakers. Gilbert 
Wright and Christian Aalborg, 322, High Holborn, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, March 23, 1899 being date of applica- 
uon in United States.) 

15148. An alternative electric bell and telephone system. 
George Edward Otto Polland, 46, Lincoln’s-inn-tields, 
London, 

15147. Eiectrical apparatus for indicating ihe names of 
stations in rai way and tramway vehicles. Siemens 
Brus. and Co., Limited, Birkbeck Bank-chambers, 
Southampton - buildings, Chancery - lane, London. 
(Siemens und Halske, Aktien-Gesellschaft, Germany.) 
(Complete specification.) 

216146, Improvements in junction boxes for underground 
electric conducters. Siemens Bros. and Co., Limited, 
Birkbeck Bank - chambers, Southampton - ‘buildings, 
e lane, London. (Siemens und Halske, Aktien- 

t, Germany.) (Complete specification.) 


SPECIFICATIONS PUBLISHED. 


1898, 
14059. Apparatus for producing radiation and light by 
electricity. Stearn and Topham. 
14726. Primary batteries. Rowbotham. 
14826. Collectors for electric railways. Belfield. (Westinz- 
house Electric Manufacturing Company.) 
15944. Electricity meters. Villy. 
15972. Electricity meters. Hookham. 
17376. Electric haulage. Cawley and Thwaite. 
17517, Telegraph apparatus. Maiche, Limited. (Maiche.) 
17647. Electrical switches, plugs, and the Jike. Baily. 
17881. Telephono exchange instruments. Lundquist and 
Anderson. 
18057. Electric lamps. Horwitz. 
18522. 5 apparatus for the production of alkali. 
elvin. 
18708, Electricity accumulators. Schanschieff and Hodgson. 
19500. Connections for electrical fuses. McEwan. 
1899. 
165. Cord grips ef electric lampholders. Briscoe, Jones, 
and Jones. 
720. Apparatus for electrical) controlling mechanical 
movements. Raverot and Belly. 
5840, System and apparatus for leading aud unloading 
storage batteries from motor vehicles Condict. (Date 
ag for under anverpational Convention, Oct. 19, 
6847. Safety device for use with overhead cellectors on 
electric tramways and the like. Huber. 
7948. Device for the transmission of a rotary motion in 
5 shaking and oscillating macbines. 
ute. 
7963. Mechanism for automatic or coin-freed machines fer 
aa R of electricity, gases, or liquids. Brookes. 
(Sell. 
10791. Electric lighting apparatus. Plecher. 
11007. Sockets or holders for incandescent electric lamps. 
Vandam and ‘Marsh. 
Synchronised electric clesks. Siemens Bros. and Co., 
Limited, and Lauckert. 


TRAFFIC RETURNS. 


Returns for 4 S 


receipts fer 


Line week SEF W half-year. 
—~ |] deonease. 
Ending |1899. |1898. 1899. | 1898. 
N Tram- £ £ £ £ £ tł 
way Co. July 22 |4 390/3.853) + 537 117,029 106 842 
Blackpool and Fleet. | 
wood Tramroad .. 22 |1 371| 745| + 626 3 334 | 1,069 
Bradford City Trame| Feb. 5| 145| — — 6.733 — 
Bristol Tramwaye 
and Carriage Co.. . July 21 |3 677 3,047 + 630 — 
City and Soutb 
London Railway.. ,, 23 864| 935) — 713.742 3, 763 
Dover Tramways ...| ,, 22 249 203 + 464,959 | 3,969 
Dublin U. T., elec. cars „, 21 [I, 363 1,112 7 251 3,806 3,416 
Dublin S. D. Electric 
Tramways .. ...... „ 21 1, 1951, 2890 - 94] 3,239 | 3,152 
Halifax Corporation 
Tramways ........ June25 1, 198 — — {17,1107} — 
Liver: oo Overhead 
EES July 23 |1,610|1,652| - 42 | 6,204 | 6,498 
South Staffordahire 
Tramways ..... ... „ 21| 683| 628) + 55 |18,563 [17,746 


* Since June 30, 1898. + Including horse cars. { Since Jan. 1. 


COMPANIES’ STOCK AND SHARE LIST. 


“ame. Faid. Wednesdag. 


Blach heath & Growch. District Klec. Lt., O. d. 1,201-101,200|} 15s. 


Blackpool uid Fleetwood Ir mroad Shares . 10 
Bournemouth and Poole Electric £upply, Limited, Ord.. 10 
4} per cent. (um. Pref .... .. ........- 10 

British Kiectric fraction, Limited, Ordinar tal gal nia) 1- 80,000 10 
6 per cent. Cm. Pi., 80,001-40, 000 (all paid) 10 

6 per cout. Cm. Pf., 40,001 60,000 . ae esas] 10 

5 per cent. Perpetual Debenture Steck 100 

Brush Electrical . Limited, . 2 
Non. Cum., 6 per cent. Pref. .... yee areas 2 
separ Debencure Stock eee wcweee. >os 0.) A00 

por erne 2nd Debenture Stock 00 

9 Eable 5 „ . — 120 
2 „„%„%N %% „%% „% „„ „% „% „ ee 6 

7 N Prei. CCC 

Central Loudon Rall way, Urdinary i SO 
:(.; ³ AAA E E whaies 8 
Pref HASHAM 5 183 

298 1 b 2 2 @eeree „ „% 2020688386 „„ 6 

Charing Cross and Birand | 3JJ3ͤ 8 
43 per cent. Cum. Pref. . „ Ò 

ee 5 Company .........oscosecsessesoeseoos 5 
r cont. Dobent uren. 100 

City of oh n, Ordinary 3 10 
Spat cant Cumalative 7 ae 10 

6 per cent. Debenture Stock . 100 

Olty and South London Railway, Consolidated Ordinary 100 
lll“... ssecsocososacsocoo 5 


— a pit oont. Doboniaro giook . T 
10 


ares ae ‘some iiye . 


chi aa aua Co. c aè 
r cent. Debentures . 5 5 
Orystal „ Diatrict, Ordinary 6 per cent. Stock . 
Preferenoe 6 per cent. Stokckkkc˖d eee 
Bdison and Swan United Ordinary.. pase aE a ae 
5 per cent. Debentures . eens Ld e eee 9 ee 
4 per cent. Deb. Stock, Bed.. 
Eimundsons’ Electricity Corp., Ltd., ‘Ord. Shares, ` ce -17,400 
electric Construction, Limiteu .... ....... 
—— 7 per cent. Cumulative Pref. ß. 
— 4 per cent. Perp. lst Mort. Deb.. seen — oo 
W. T. Heniey's Telegraph Worns, aller, wes 
3 erevoe ..... Sistas ewe aie 
44 percent. Debeiiturennsns 00200. 
House-to-House Company, Ordinary.. 
7 per cent. Preference 


oe ce sasoe 


6 per cent., Fr. sesesaca 
4 per cout. lst Mortgage Vebenture Stock, Red. 
Metropo'itan Electric Supply, Limited, Urd., No. 1-62, 500 
No. 62, 501-85, 000 
43 per cent. First Mortgage „ wok asos 
National Telephone, Ordinary.. TA wate 
6 per cent. Cum. Firat Pref.. e 
6 per cent. Cum. Second Pref.. —ͤ—ͤ—ä—J—4— 
6 per cent. Non. Cum. Third Frei 
per cent. Deb ~tock, Red. ... ..... 3 
Notting Hill Electric eee. Company, Limited ........ 
Orientel, ee 1879 . : —— ameeses: oa oo an sopa oo 


241 shares, New .. 3 
Oriental Telephone and kleotrio Company 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 end 407 w 10,810" 6 
Boyal Riectrival Company of Montrea . 1 
per cent. First Shares Mortgage Debentures . 100 


South ioe on Elect D? ly, tol Ord ae aes coveel 8 
Bt. James's and P Ordinary 77 
DA cont. Pret. A 5 ‘anes * 
Const tuctlon an “Maintenance => o en œ» ow æj : 
— car ocuk Bonds.. —— 22 — — 8885 100 
Telegraph Manufacturing, Ordinary.. e D 
e et ony Cum. Pref.......00. emvevesescameccess 8 
Westminster Blectrio Supply, 3 
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NOTES. 


Obituary.— We regret to have to note the death of 
Dr. Lessing, who for some years has been intimately 
connected with the well-known firm of Krupka and 
Jacoby. 

Concessions in Turkey.— The much -talked - of 
concessions granted to Sir E. Ashmead-Bartlett are gaid 
to inelude electric light and traction monopolies for Salonica 
and Smyrna. 

Iron and Steel Institute.—The autumn meeting 
of this institute commences at Manchester on Tuesday, 
Aug. 15. Full particulars of the papers to be read will be 
found in a recent issue. 


Royal Assent.— The following Bills for railways on 
which electric traction is to be used have received the 
Royal assent : Liverpool Overhead Railway, Central London 
Railway, Baker-street and Waterloo Railway, and the 
Great Northern and Strand Railway. 


Book in the Press.— In about a months time 
Messrs. Whittaker and Co., of Paternoster-square, will 
publish a new book by Mr. W. Perren Maycock, entitled 
“Electric Wiring, Fittings, Switches, and Lamps.” It 
will comprise some 446 pages and 360 illustrations. 


Liverpool-to-Paris Telephone.—At a meeting of the 
Liverpool Chamber of Commerce this week a communication 
was read from the Postmaster-General informing the 
Chamber that negotiations were proceeding with the 
French Administration of Post and Telegraphs with 
regard to tariffs and other matters, and adding that 
no difficulty was apprehended in eventually establishing 
telephonic communication between Liverpool and Paris. 


F.C.G.1.—At the meeting of the City and Guilds of 
London Institute held on 31st ult., the council decided to 
confer the fellowship of the institute on the following 
associates: to William J. Pope, A. C. G. I., F.C. S., for the 
valuable and original chemical research work which he bas 
done since he gained his diploma in 1890; and to Arthur 
E. Childs, A. C. G. I., B. Sc., for the services he has rendered 
in developing several new branches of engineering industry 
since he gained his diploma in 1891. 


Magnetic Observatories and Tramways — The 
magnetic observatory at Vienna is the latest to suffer 
from the effects of electric traction, and we learn that 
all observations have had to be discontinued owing to 
the fact that it was impossible to get accurate determina- 
tions of the magnetic quantities. The director of the 
observatory, Prof. Pernter, has submitted a plan to the 
Austrian Government for a new observatory, to be situated 
some distance from Vienna, and to be provided with 
instruments of the latest construction. 


Tramways in Corea.—We referred recently to the 
riot in Seoul, Corea, due to a child having been run over by 
an electric car and killed. A local paper explains the 
reason of the riot as follows: The electric wires, some 
say, cut off the influence of Heaven ; others affirm that as 
the power-house is built on a sacred spot there can be no 
rain until the obstruction is removed.” It seems also that 
the infidel owners of the electric line have tried to effect 
the emancipation of the women of the town by permitting 
them to ride on the cars. The regulation to that effect 
may be a dead letter, as Corean ladies are not allowed out 
in the streets in the daytime. 


Electrical Sewing Machine.—An electrically-driven 


sewing machine of a new type has, says Kuhlow’s Review, 


been invented in Germany. Unlike hitherto so-called 
electrically-driven sewing machines, this one is direct 
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driven by the aid of an electric motor mounted en the 
axle. The machine takes about 7 of an ampere at 
110 volts, and runs normally at 1,000 revolations per 
minute. The armature contains a number of windings 
grouped in 12 sections. The small motor is shunt wound, 
and on the base of the sewing machine is fastened a small 
rheostat by which the speed can be varied from 180 to 
1,800 revolutions per minute. The question arises as to 
whether the machines are to be put on the market, and on 
this point our contemporary is silent. 

A 5,000-c.p. Incandescent Lamp.— What we believe 
is the most powerful incandescent lamp ever manufactured 
was exhibited by the Bryan-Marsh Company of America 
at the recent electrical show. The lamp had two filaments 
in parallel, each taking 236 volts, and about three watts 
per candle. Thur the lamp absorbed about 15 kw. The 
lamp bulb was over 2ft. long, and it succumbed after 
three nights’ work to the heat of the filament, which is 
said to have softened the glass at the neck. As 60 
amperes at 236 volts were required to keep the lamp 
going, it is not likely that any more of the same size will 
be produced. The cost of the lamp is said to have been 
£200, but we suppose that this represente many special 
appliances for the manufacture of the filament. 

Competition for Artisans.— We are informed that 
the Worshipful Company of Tinplate Workers, alias Wire 
Workers, of London, has decided to offer to designers and 
workmen in the tinplate working and wire working 
industries prizes for the best original suggestions for the 
manufacture of articles of commercial value in tinplate 
and wire respectively. There will be three prizes for each 
class, ranging from £5 for the first competitor to £3 and 
£2 for the two next best. Intending competitors in either 
the “tinplate or “wire” sections must send in their 
designs or models to the clerk of the company, Mr. E. A. 
Ebblewhite, F.S.A., the National Safe Deposit, 1, Queen 
Victoria-street, London, E.C., not earlier than Tuesday, 
Sept. 26, 1899, nor later than Saturday, the 30th of that 
month. 

American Amalgamations.—The reduction of the 
number of manufacturing electrical firms by amalgamation 
still continues in the United States of America. The 
last two firms to be so united are the Stanley 
Electric Manufacturing Company, of Pittsfield, and the 
Sprague Electric Company. The works and business 
of the first-named firm have been bought by the gentlemen 
controlling the latter firm, and we gather that for the 
present both factories will be kept going. Mr. Henry 
Hine, the general manager of the Stanley Company, has ` 
accepted the position of general manager of the Sprague 
Company. While no definite plan has been decided upon, 
it is generally understood that the two companies will 
gradually amalgamate, and the union will be one of 
undoubted strength and of particular electrical importance 
and value. 

Finsbury Technical College.—The completion of 
the year’s course at this college has resulted in diplomas 
being awarded to the following students in the electrical 
engineering department: A. Brown, K. W. Fiddian, P. A. 
Fisher, J. W. Holliday, R. P. Howgrave-Graham, W. J. 
Linford, L. R. Morshead, W. M. Rolph, C. G. Seeley, F. 
Stacey, W. T. Trussler, P. J. Woodward, and E. V. Young. 
The successful students in mechanical engineering were : 
A. W. Bartlett, S. Cazeaux, E. S. Conradi, S. W. Cooke, 
H. P. Crush, A. P. Endacott, W. J. Jeffery, T. M. Jones, 
G. H. Lillywhite, W. U. Lonnon, H. E. Lyddon, R. G. 
Monk, L. Murpby, G. H. T. Slaney, R. S. Smallpage, and 
T. H. Vigor. Diplomas for the course of practical chemistry 
were awarded to L. Eynon, W. Jollyman, A. G. Levy, G. S. 
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Paxton, V. W. Theobalds, S. H. Trimen, T. C. Walsh, E. 
Wechsler, and C. F. Yates. 

An Instantaneous Contact - Maker. — Mr. J. 
Haralson, jun., describes in the Electrical World a simple 
form of instantaneous contact-maker which he has recently 
constructed andused. It is of the type employed for ascertain- 
ing E.M.F. waves of alternators. We notice that the author 
proposes to use it in a way which ensures that no current 
shall be passed through the contact-maker. He does this 
by placing a telephone in a circuit from the contact-maker 
to the source of E.M.F. to be measured, and by so balancing 
it with a second E. M. F. that no current passes through the 
telephone. The author provides for placing the contact- 
maker at any point round the revolving disc, and seems to 
have taken great trouble in perfecting the apparatus. We 
think that these systems of ascertaining E.M.F. and 
current waves are rendered practically obsolete by the 
inventions of Mr. Duddell as described in his recent paper 
before the Institution of Electrical Engineers. 

The Telephones Bill.—In the House of Commons 
on Monday last, the third reading of this Bill was moved 
by Mr. Hanbury, and the rejection of the measure was 
moved by Sir J. Joicey. The amendment was supported 
by Mr. Hedderwick. In the course of a brief discussion 
a few Liberal members expressed disappointment at the 
compromise which had been come to between the Post 
Office and the National Telephone Company on the ground 
that it was calculated to hinder the early nationalisation 
of the telephone system. Mr. Cawley called attention to 
the fact that under the conditions of monopoly now 
existing, the material for the construction of telephones 
was got almost entirely from abroad. He suggested that 
under the system of competition which the Bill was 
expected to bring about, home manufacturers would be 
encouraged to engage in the business of telephone making. 
The Bill was read a third time by 132 against 29. 

Original Research in the U.S.A.—We learn from 
the Scientific American that the United States Civil Service 
Commission has deigned to offer permanent assistance to 
those gentlemen qualified to carry out scientific research 
work in the science of agriculture. This assistance will 
be in the shape of grants, but we are surprised to see that 
these grants are so hedged round with restrictions as to 
practically defeat their object. The applicant, after 
examination, will be qualified to receive the princely 
remuneration of £95 per annum, or rather it is guaranteed 
that no more than this shall be paid to anyone in a 
year. Again, the grant must not be given to any one 
-person for more than two years. In this way we fear 
that the proposals of the commission will not have the 
effects hoped, as an experimenter in agriculture requires 
more than two years to get valuable results in a subject, 
and his State aid will cease just when it is most wanted. 

Internal Resistance of Normal Cells. — Mr. 
Ernst Cohen recently contributed to the Zeitschrift fuer 
Physikalische Chemte a paper dealing with the above 
subject. From the abstract in the Journal of the Chemical 
Society it seems that measurements of the internal resist- 
ance of Clark’s and Weston’s cells have yielded very diverse 
values, and the author has investigated the cause of these 
differences. It was found that the formation of crystals 
between the electrodes greatly increases the resistance of 
saturated solutions of zinc sulphate, whilst the resistance 
is alao dependent on the arrangement of the crystals, and 
this is the cause of the various values found with the 
normal cells. When filled with a clear saturated solution, 
the resistance of a Clark’s cell at different temperatures 
was found to be proportional to that of the zinc sulphate 
solution, and analogous results were obtained with Weston 
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cells. Thus prepared with clear solutions and a small 
quantity of depolarisor, normal cells can be conveniently 
employed for the graduation of galvanometer readings. 


Microbes in Telephones.—A report from the U.S.A. 
Health Department Bacteriological Laboratory bearing upon 
the bacterial examination of telephone transmitters in 
Boston, which Dr. Hibbert W. Hill, director of the 
laboratory, bas conducted, was submitted to the Board of 
Health last month. It shows that examinations have been 
made of 13 telephones in busy public stations. In four of 
these there was no growth whatever, five yielded to culture, 
only producing the hay bacillus from inside and out of the 
transmitters, a harmless and widely-distributed form, very 
common in dust. This bacillus occurred on the outside of 
the transmitters in another one of the telephones, the inside 
showing a harmless bacillus of a different species. Still 
another one showed outside a short-headed bacillus, which 
is harmless. The inoculations of guinea pigs failed to reveal 
the presence of any disease-producing organism. Con- 
tinuing, the report shows how it is possible, nevertheless, 
that infectious diseases, particularly diphtheria and tuber- 
culosis, may be conveyed from one user of the telephone 
to a subsequent user, and recommends the use of a liquid 
disinfectant. Dr. Hill suggests, further, that the receiver, 
or ear piece of the telephone, might also be cleaned and 
disinfected, as that would afford some sense of security not 
otherwise obtainable. 

Central Technical College.—The council of the City 
and Guilds of London Institute have conferred the diploma 
of Associate of the City and Guilds Institute (A. C. G. I.) 
upon the following matriculated students, who have com- 
pleted a full course of’ study at the institute’s central 
technical college, and have satisfactorily passed the several 
examinations. In the electrical engineering department 
the new associates are W. H. Arundell, C. Calliphronas, 
F. Fernie, F. C. Hounsfield (who was also awarded the 
Siemens Memorial Medal), R. MacKay, F. S. Miller, 
J. St. V. Pletts, L. Redmayne, and F. G. Sharp. Diplomas 
for courses in civil and mechanical engineering were 
awarded to A. P. Ackery, H. C. Armstrong, R. Arthur, 
C. L. Bryden, E. W. Cook, W. H. P. Craig, H. Dunell, S. 
Gowan, P. Hackforth, J. Hammersley-Heenan, G. A. Hicks, 
A. G. Hounsfield, J. I. Hunter, J. A. Parker, A. Reynolds, 
S. Robertson, F. Schoeberlein, T. B. Smith, A. D. Tisdall, 
F. N. Trier, E. Way, W. White, and F. E. Whittle, who was 
also awarded the Siemens Memorial Medal for his department. 
In the chemical department diplomas were awarded to 
G. H. Billows, A. Bunce, E. J. Fairball, S. S. Napper, 
F. J. Plymen, Miss A. R. Rollinson, and L. P. Wilson, 
Certificates were also granted to sixteen students who have 
completed their regular courses, to two students who had 
not completed the three years’ courses, and also to nine 
special students. 

A Gas Manager on Electricity.—At the recent 
meeting of the North British Association of Gas Managers 
at Stirling, Mr. A. Yuill, of Alloa, read a paper on 
“ Artificial Light, with Special Reference to Gas and 
Electricity.” The author, as a gas manager, naturally 
gave most attention to his own subject, and in the same 
way his comparison favoura gas. Still, the paper is an 
interesting one. Towards the conclusion Mr. Yuill makes 
a calculation to show how far electricity has succeeded in 
replacing gas. He assumes that 80 cubic feet of gas are 
equal to one unit of electricity, and hence that the 76 odd 
million of units sold last year in Great Britain are equiva- 
lent to 6,090 million cubic feet of gas. This is only 
4°33 per cent. of the total quantity of gas generated in 
the year, and is about equal to the annual increase in gas 
consumption. Another point raised by the author is that 
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the capital invested per unit sold per annum is more chan 
would be required to get the equivalent light by gas. Mr. 
Yuill makes the proportion of capital required to be as 
3 is to 11:9 in the favour of gas. This is due largely to 
the storage system with gas lighting, whereby a com- 
paratively small generating plant can be worked constantly 
at full load. In the discussion which followed several 
speakers referred to the good which the gas lighting 
industry had sustained from the competition with electric 
light, and from the greater demand for light thus estab- 
lished. 

Cuban Trade.— We hear so much of American 
triumphs over British enterprise that it is gratifying, says 
the Financial News, to find a Transatlantic contemporary 
admitting, for once in a way, that British capital has got 
ahead of our Yankee cousins, and this, too, in a country 
regarded as the special province for American activity. 
The Washington correspondent of the New York Commercial 
Advertiser says: “While American capital has been 
cautiously awaiting the turn of events in Cuba, English 
capitalists have boldly absorbed the most desirable invest- 
ments. Such is the burden of a report which has been 
made to the War Department as the result of an investiga- 
tion undertaken at the direction of Governor-General 
Brooke. The effect of this preponderance of English 
capital is to drive trade to England. Thus large orders 
have been placed with English firms that could have been 
filled much sooner by American firms. But the English 
capitalists in Cuba turn naturally to their own country for 
the machinery, electrical supplies, and manufactures which 
they use in their Cuban industries. It would seem that 
the United States is being subjected to an unjust discrimina- 
tion in the trade of the is!and, for which she has given so 
much, and in whose trade she would naturally expect to 
enjoy every advantage.” This complaint is surely made 
without consideration, as America has rights to compete 
with our manufacturers in England which are worth 
1 more than the free trading rights granted in 

uba, 

A Municipal Transmission Scheme.—We learn 
from the Engineer of New York that the town of Orillia, 
Ontario, is to be the first municipality in the world to own 
and operate a water-power plant for the transmission of 
electric power. The plant will not be completed until 
October, after which Orillia will have its own electric 
energy, controlled by itself, and the citizens expect cheaper 
lighting than they have ever before experienced. The 
town will also be in a position to offer power to manufac- 
turers on favourable terms. Heretofore the lighting plant 
of the town has been operated by steam power. The plant 
will be located at Ragged Rapids, about 18 miles from 
Orillia, and the work of installing it is now in progress. 
The Severn River at this place is 60ft. wide, and it is 
calculated that it is possible to develop 2,000 h.p. Other 
falls along the river would increase the output to 10,000 h.p. 
For a distance of 11 miles between the plant and town the 
line will follow the highway, the remainder being across 
country, making severe engineering difficulties to be over- 
come. The contractors are putting in a stone and concrete 
dam 43ft. high; a steel frame having a capacity of 
1,200 h.p. ; two single turbines of 480 h.p. each, and the 
power-house with all the necessary electrical machinery. 
It is interesting to note that this is the first plant of the 
kind in Canada where aluminium, rather than copper, wire 
is being used for transmission. The price of copper wire 
was so high that experiments, which proved quite satisfac- 
tory, were made with the aluminium. 

Cooling Machines.—<A novel application of thermo- 
dynamics to domestic purposes has, says the Electrical 
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World, recently turned up in the shape of an air- cooling 
apparatus for offices, apartments, and habitations. It is a 
somewhat radical departure from previous methods in that 
the source of. the cooling is not, as generally heretofore, 
the conversion of mechanical work into the abstraction of 
heat either directly or indirectly, but merely depends upon 
the enormous latent heat of vaporisation of water. Water 
from any convenient source is supplied in a thin film to 
the copper top of a flat convoluted air flue, and a sharp air 
blast is directed axially along and over this flue from a 
special little blower motor. The forced evaporation chills 
the air flue vigorously and drops the temperature of the 
whole air blast from 10deg. to 20deg. F., according to the 
rate of evaporation attained. Our contemporary adds that 
“by adjusting the machine the air supplied can be sent out 
without any added moisture or with such a degree of 
humidity as may be desired, and the temperature may 
likewise be varied, although as usually adjusted the tempe- 
rature of the air delivered is controlled automatically 
within a few degrees range.” But surely if there is no 
added moisture, there can be no cooling by evaporation. 
Still, obviously such an apparatus is not intended or 
adapted for cold storage work or the like, but within the 
range required for effective house cooling it is enormously 
more efficient than any machine which depends on the 
degradation of mechanical energy. The new machine is 
manufactured under patents granted to Dr. Louis Bell, and 
is about to be placed on the market. 

Temperature Rises.—The American Institute of 
Electrical Engineers have recently accepted the report of 
their commission on standardisation of generators, motors, 
and transformers ; and amongst other things recommended 
are some standards as to the permissible rise of temperature 
in electrical apparatus. The following details of these may 
be of interest to our readers, but it must be remembered 
that all the temperatures are in centigrade degrees. The 
standard temperature and pressure selected for reference 
are respectively 25deg. C. and 760mm. of mercury. If the 
room temperature during the test differs from 25deg. C., 
the observed rise of temperature should be corrected by 
$ per cent. for each degree centigrade to make up for 
increased copper resistance. Thus with a room temperature 
of 35deg. C., the observed rise of temperature has to be 
decreased by 5 per cent., and with a room temperature of 
15deg. C. the observed rise of temperature has to be 
increased by 5 per cent. The thermometer indicating the 
room temperature should be screened from thermal radia- 
tion emitted by heated bodies or from draughts of air. A 
full-load run of from six to eighteen hours is recommended 
before making temperature tests, but this can be shortened 
if the machines are heated up by overloading them. The 
rise of temperatures of conductors should, it is recom- 
mended, always be measured by their increase of resistance. 
Taking the increase for copper at 0°4 per cent. per degree 
centigrade, with this method the maximum rises allowable 
are given at 50deg. C., or, say, 90deg. F. The other parts 
whose temperature is measured by thermometers are 
allowed somewhat more, with the exception of the bearings, 
where 40deg. C. is the final maximum. 


Weed-Killing by Electricity. We do not think 


very many electrical engineers have devoted much atten- 


tion to this subject, or that they have expected much 
demand for dynamos to be used for this purpose. Naturally, 
certain individuals who believe in conjuring with the very 
word “electricity,” have unbounded faith in its universal 
powers. One of these gentlemen approached the Scientific 
Amerwan for information on the feasibility of killing nut 
grass by electricity. Our contemporary passed the letter 
on to Mr. L. H. Dewey, assistant botanist of the United 
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States Department of Agriculture. This gentleman looked 
up the following details of the subject: In 1895, Mr. 
Charles G. Armatrong, of Chicago, conducted some experi- 
ments in weed-killing by electricity on the Yazoo division 
of the Illinois Central Railroad. The results of the experi- 
ments were said to be successful, but it does not seem that 
this method has been adopted elsewhere or continued 
there. The apparatus used for killing the weeds along the 
railroad track consisted of an alternating generator pro- 


ducing a current of 2,000 volts pressure, a transformer by- 


means of which the current was stepped up from 6,000 
to 24,000 volts, and two brushes for applying the current 
to the weeds as the car passed slowly along the track. An 
experiment on a small scale was also tried by Mr. Armstrong 
in killing weeds along a wagon road. The transformer and 
brush were placed in a hand cart, and the current was 
taken from a street-car trolley wire. This was said to 
prove fairly successful, but no record of the weeds killed 
or the condition of moisture in the soil at the time is to 
hand. In a trial of this method of weed-killing at the 
Michigan Agricultural College it was found that while the 
tops of perennial weeds, such as Canada thistle, were 
killed, the roots in moist earth were uninjured.” Mr. 
Dewey's conclusion is not favourable to the use of elec- 
tricity instead of the hoe. 


A New Electric Railway in Switzerland. —A 
Swiss correspondent to a daily contemporary writes that 
Switzerland possesses electric tramways as well as electric 
mountain cable railways in plenty, but a full-gauge railway 
worked by electricity—a railway capable of accommodating 
a considerable passenger and goods traffic and over whose 
lines the through traffic from other railways can pass—is a 
new thing in that country. This new line, which runs 
from Burgdorf (on the Great Central Railway) to Thun, in 
the Bernese Oberland, was opened for traffic on Thursday, 
July 20. The gauge is the usual one for all Swiss through 
lines—namely, 1°435m.—so that all the rolling-stock of 
other lines can pass over it. The motorcars, with accom- 
modation for passengers, weigh 32 tons ; the ordinary light 
passenger carriages, to be drawn by either motors or 
electric engines, weigh a little over 10 tons. The overhead 
cables supply current to the cars at 850 volts. [he power 
is supplied by an overhead arrangement of cables at 15,000 
volte pressure, from the new electric power works on the 
River Kander, in the Bernese Oberland. The 12 trains 
which pass over the new line in either direction daily 
consist usually of a motor and a light car. The electric 
engines, which on emergency can also be used as passenger 
trains, are really intended to cope with the goods traffic, 
and are capable of drawing 120 tons over the whole line, 
including gradients up to 1 in 40. The journey from 
Burgdorf to Thun takes 14 hours, and opens up some fine 
hilly country, studded with prosperous farmhouses and rich 
villages hitherto almost unknown to the thousands of 
tourists who visit Switzerland every year. The many who 
believe in the possibility of ultimately driving all the trains 
by means of the unlimited water power of the rivers and 
mountain torrente which abound in Switzerland, are 
naturally watching this first experiment of a broad-gauge 
electric railway with extreme interest. 


Kingston Tramways (Jamaica). — A company 
called the West India Electric Company, Limited, has 
taken in hand the equipment of the tramway in Kingston 
(Jamaica), and we are glad to learn that the company was 
financed in Montreal. The company owns an extensive 
franchise for building tramways, and also electric lighting 
power. We learn from the American Electrician that some 
six miles of double track and 13 miles of single track have 
already been equipped, and the arrangements come up to 
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the best engineering practice. It was found at the outset 
that the price of coal in Kingston was so high as to make 
water power desirable. For this the company has had to 
go 21 miles out of the town. The designers and contractors 
of the hydraulic work were the Stilwell-Bierce and Smith- 
Vaile Company, and this firm have erected a dam 9Oft. 
long across the Rio Colore. Beyond this a pipe line 6, 240ft. 
long and 8ft. diameter extends to the power-house, where 
a head of 54ft. is obtained. A three-phase system of gene- 
ration and transmission is used, with both step-up and step- 
down transformers. Thus the generators give 550 volts 
per phase, which is transformed up to 14,000 for the line, 
and again transformed down to 345 volts for the rotary 
transformers in Kingston. The relative field strengths are 
so adjusted that at about three-quarter full load the rotaries 
will operate non-inductively. These machines may be started 
from rest from either side, but it is usual to put the full field 
on and then to start from the alternate-current side. It is 
found that with weak fields a rapid acceleration of speed 
results in pulsation of current, and that the polarity of the 
direct-current side was apt to be reversed. This is avoided 
by bringing up the rotary to speed slowly, and with a strong 
field kept on. The normal non-inductive full-load alter- 
nating current for the rotary is 340 amperes, but only 
200 amperes are necessary to start it from rest and bring 
it up to speed as an induction motor. The power works 
started in April last, and have given every satisfaction. 


Grinding a Great Mirror.—The operation of grind- 
ing of the great flat mirror, 78'7in. in diameter, for the 
siderostat telescope, which is to form one of the features 
of the Paris Exhibition of 1900, is described in a paper 
recently read before the Paris Society of Civil Engineers 
by M. P. Gautier. A notable feature of the work is the 
fact that the final figure was obtained by pure mechanical 
means, no local corrections being made by hand, as is 
usual. The machine used resembled in construction one 
of the large vertical boring mills now common, but the 
cross slide carried the grinding or polishing discs in place 
of cutting tools. It was found that to avoid scratching 
the grinding disc must not touch the glass. When grinding 
in the last stages of this portion of the work, a distance 
of Join. separated the two, the grinding material being 
fed in between. The polishing was done in the dry with 
tripoli powder. Some difficulty was met with in this 
operation, owing to the heating of the mirror by the 
friction and a consequent change of form. This heating 
was reduced by separating the polisher and the work as in 
grinding, the best distance between the two being found 
to be „in. Even so, change of form through heating 
was not avoided, although the plan of polishing for 
one minute and then resting for 30 minutes was tried. 
In spite of all these precautions, however, the mirror 
„ convexed with the heat during the operation, and was 
thus concave when cool. Finally, the plan was adopted of 
bending the cross slide by an amount sufficient to correct 
the hollow thus produced. This was accomplished by suit- 
able applied weights. The total flexure needed to correct 
the error was represented by a deflection of ẹṣin. in the 
middle of a length of over 6ft. In the end very perfect 
results were obtained, and M. Gautier accordingly is of the 
opinion that this method is superior to the more ordinary 
one of hand figuring. The flatness of the surface was 
tested by Foucault’s system, by which irregularities of 
form not exceeding zzopogin. can be readily detected. 
This mirror will be used for testing the lenses with which 
the telescope is to be provided. There are to be two of 
these object-glasses, each 53°15in. in diameter, one being 
intended for photographic work and the other for direct 
vision. The focal length of the objectives will be 196ft, 
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so that excellent definition and great magnifying power 
may be expected—in fact, to use a popular illustration, 
this telescope will bring the moon within a distance of 
36% miles. The telescope tube being fixed, this great focal 
length will cause no difficulty in using the instrument. We 
are indebted to the Electrical Review of New York for the 
above abstract of M. Gautier's paper. 


Series Alternate-Current Arc System. — The 
Hartford Electric Light Company (U.S.A.) has put into 
active use the series alternate-current arc lighting system 
of the General Electric Company of America. This system 
seems to be similar to that developed by Mr. S. Z. 
de Ferranti with the rectifiers left out. Thus constant- 
potential to constant-current transformers are used. The 
description of this transformer we take from the American 
Electrician: The transformer is of the shell type, with a 
long central vertical core the full length of the containing 
tank or tub, surrounded by the primary and secondary coils 
and with a magnetic circuit closed by return paths outside 
the coils. The primary is made up of two independent 
coils, one fixed at the top and the other at the bottom 
of the core. The secondary is similarly made of two coils 
which are free to float up and down in the oil. These 
two are connected with each other by chains and levers in 
such a way that as one rises the other falls. They may 
approach into contact with each other at the middle of the 
core, or from this position one may rise towards the primary 
coil at the top while the other falls toward the primary 
coil at the bottom. Connected with the chains by which 
they are balanced is a lever which extends outwardly from 
the top of the oil-tank, and carries, depending from its outer 
end, a heavy adjustable weight. This weight tends to 
force the two secondary coils respectively toward the 
two primary coils. When the machine is in opera- 
tion the currents induced in the secondary react 
upon those in the primary, and tend to force the coils 
apart, which force is balanced for normal current by the 
adjustable weight outside of the case. If the resistance 
of the secondary circuit falls, due to the cutting out of 
lamps, the current increases slightly, increasing the repul- 
sion effect, and the secondary is pushed further away from 
the primary, giving a chance for increased magnetic leakage 
between the primary and secondary, which reduces the 
E. M. F. in the secondary, bringing the current down to 
practically normal, even with wide variations of resistance. 
The regulation obtained is adjustable by means of a cam- 
shaped segment, which can be moved on the outer end of 
the weighted lever, and very accurate results can be obtained 
with it. Recording voltmeter charts show that the currents 
will not vary during the night between wider limits tban 
6} and 64 amperes, which is as good a result as can be 
obtained from series arc machines. A 30-ampere trans- 
former of this type was installed in Hartford in April, 1898, 
since when six of 100-lamp capacity have been added. They 
are used to replace arc machines for suburban lighting. The 
arc lamps themselves are all of the enclosed type, and take 
400 watts each. The frequency of the supply current is 
60 complete periods per second. 

Electrical Equipment of a Sky-Scraper.— There 
are in New York sume offices which are said to constitute 
the highest building in the world, and as far as concerns 
the electrical arrangements which have been introduced, 
the Electrical World publishes an interesting article, in 
which the generating plant, the method of distribution, 
and the electrical means employed for transportation pur- 
poses are fully described. The building may be really 
compared to a vertical town for 4,000 persons, and of course 
facilities for transit to enable this compact community to 
move up to and down from the different storeys in order 
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to transact their daily business became at once an impor- 
tant consideration, especially when the great height of 
lift was taken into account, the rush into the building 


between tbe hours of 8 and 10 a.m., the rush to luncheon 


between 12 and 2, and the exodus which continues from 
4.30 to 6 p.m. Add to this the thousands of people who 
pass in and out all day on business, and it will be seen that 
the transit problem may be compared to the surface traffic 
of a little town. The award of the contract for the entire 
lift arrangements went to the Sprague Electric Company, 
of New York City, and the full contract included 15 lifts of 
all sizes. Of these the machines of most interest are the 
10 passenger lifte. Five of these elevators rise to the 
twenty-fifth floor, a height of 297ft., and five rise to 
the twenty-sixth floor, with a vertical lift of 3084ft. One, 
intended for safes and heavy freight, runs from the sub- 
basement to the twenty-fifth floor, a lift of 423ft. 7in. 
After describing the mechanical details of these lifts, our 
contemporary proceeds to explain the method of control. 
The time occupied in starting a lift can, within certain 
limits, be regulated by the operator. In other words, he 
may start as slowly as he pleases, but can never start 
faster than a certain predetermined safe rate. Regarding 
the efficiency and cost of operating the passenger elevators 
no absolute data can be given, as no tests have as yet been 
made, but our contemporary says it is quite certain that 
the average running current for the average live load in 
the car will not exceed 175 amperes at 120 volts. This 
current is used in hoisting only; none is used while the car 
is descending, so that the average current per trip will be 
one-half of the above. The kilowatt-hours per car mile are 
expected not to exceed 34. Theswitchboard isnextdescribed. 
This was designed and built by the Westinghouse Electric 
and Manufacturing Company from specifications by the 
electrical engineer. It is in many respecte unique, not only 
in the completeness of the appliances and the facilities 
which it affords for controlling the operation of the gene- 
rating plant, but in the thoroughness of the engineering 
work and workmanship bestowed upon it by the contractor. 
There is a total of 7,518 lights in the building and 4,498 
outlets. Besides these, current is supplied to the following 
motors: ten for passenger lifts, one for freight lift, 


two for lifts, three for ventilating fans, one for 
fan (twenty-sixth floor), one for electric pump, 
one for refrigerating machine, two for passenger 


lifts (thirtieth floor), and two for dumb waiters. A 
telegraph and telephone service has also been introduced, 
as well a district messenger call box and even a quotation 
ticker. The circuits to supply all these must be run into 
every Office in the building. The system of wiring 
installed in this building is called the interconnection or 
“ready made” system. Local interconnection stations 
interconnect by means of trunk lines or interconnection 
cables with a main interconnection box, constituting a 
“central station” for the system. By means of inter- 
connecting lines the local circuit connections with any 
particular interconnection box may be extended. The office 
telephone system servesas a general means of communication 
whereby the tenants can communicate with one another 
and with the telephone central on the first floor. Here 
the central operator is located and the switchboard has 
been installed. This board was built by the Western 
Telephone Construction Company, Chicago, and is of the 
‘Keelyn system central energy type. Taken as a whole, 
says our contemporary, the equipment is a very handsome 
piece of apparatus and reflects great credit upon the manu- 
facturers. For the operation of the telephone system, 
which includes 200 local station outfits, four cells of storage 
battery and a motor-dynamo have been installed. 
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BARROW-IN-FURNESS ELECTRICITY WORKS. 


— —ñ— 


Although the electricity works at Barrow have been sup- 
plying current to consumers since February last, no official 
inspection took place until Thursday, the 27th ult., when, 
at the invitation of the chairman and members of the 
Electric Lighting Committee, a large party of gentlemen 
availed themselves of the opportunity of inspecting these 
up-to-date works. Barrow, it may be mentioned, is a sea- 
rt town of some 60,000 inhabitants. It possesses neither 
story nor monuments of note, unless we mention as such 
the town hall, a building of which the Barrow people are 


MR. J. CHAPMAN, 
MAYOR OF BARROW-IN-FURNESS, 


justly proud, and the famous Furness Abbey, situate about 
two miles distant. Barrow is a town of entirely modern 
creation, which fact is immediately betrayed to a casual 
visitor by its wide, systematically laid out streets. Within 
such comparatively recent date as half a century ago there 
was practically no Barrow-in-Furness extant. Its 
may therefore be likened unto the mushroom order, though 
the bracing sea air peculiar to the north-west coast has 
had little, if anything, to do with this. On the contrary, 
Barrow is one of the very last places where one would dream 
of spending a holiday, for it has won its importance almost 
solely on the merits of the iron ore found in the locality, 


growth 


Steelworks and the shipbuilding yards and engineering 
works of Messrs. Vickers, Sons, and Maxim. These two 
huge establishments employ considerably over 10,000 work- 
people between them, and on their activity or slackness 
depends the prosperity or non-prosperity of the town, as 
the caso may be. Having regard to this circumstance 
and the period of depression experienced by Barrow not 
many years back, from which it has now happily ascended 
to a state of unexcelled prosperity, it is hardly a matter 
for surprise that the municipal authorities were very 
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chary of embarking upon any considerable undertaking 
at the ratepayers’ expense. However, we know now that 
a scheme for the erection of a municipal electric supply 
station was eventually pushed through, and, personally, 
do not doubt that the Corporation will ever regret its 
decision. This happy result after many years of indecision 
and strife must be accredited in the first place to 
Councillor J. P. Smith, who is now chairman of the Electric 
Lighting Committee. It is to his untiring energy that 
Barrow owes its electricity works. By trade Mr. Smith 
is a corn miller, and member of the firm of Walmsley 
and Smith, of Barrow and Lancaster, well known by the 
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the treatment of which necessarily entails much smoke 
and dust, a good share of these undesirable luxuries 
falling to Barrow, and thus it is that the units of society 
known as trippers avoid the place, resting content with a 
distant view of its huge chimney shafts and the lurid glare 
of its numerous furnaces from that more attractive though 
equally modern town across the bay— Blackpool. Barrow 
has experienced the pangs of depression in the,iron and 
steel and allied industries perhaps as severely as any town 
in the kingdom in its days, and depending as it does almost 
entirely on these industries, such periods are, of course, a 
serious matter for the town. So far as numbers are con- 
cerned, the large manufacturing concerns of Barrow might 
be added up on the fingers of one hand, and of these two 
alone rule the destiny of the place —i. e., the Barrow Hematite 
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milling trade in this country, but received a mechanical 
and engineering training which it is needless to say fitted 
him well for the prominent part taken in regard to the 
scheme under notice. His acquaintance with the practical 
application of electricity for lighting purposes dates back 
some 12 or 13 years, when the firm of Walmsley and Smith 
fitted up their Barrow mills with art electric lighting installa- 
tion. The work was done by Messrs. Mather and Platt, 
of Salford, under the guidance of Dr. Edward Hopkinson, 
and, although now somewhat antiquated, has been runnin 
practically day and night ever since. When he mmeo 
his campaign in favour of a municipal electric supply station 
for Barrow, over six years ago, Mr. Smith installed a small 
self-contained electric lighting plant into his private resi- 
dence to serve as an object lesson, which has certainly not 
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been without a good educational éffect. Being but 35 years 
of age, Mr. Smith is probably one of the youngest chair- 
men in office. Now we come to the history of the under- 
taking, upon which a few notes may not be out of place. 
As far back as 1889 two different private companigs gave 
notice of their intention to apply for a provisional order to 
erect public electricity works at w. This induged the 
Corporation to make a move in the matter, with the result 
that Mr. J. N. Shoolbred was consulted, and a depptation 
subsequently sent to Leeds and other towns with a yiew to 
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Fie. 1.—Ground Plan of the Barrow Electricity Works. 


reporting on a suitable scheme for Barrow. Not deeming 
time, however, to embark upon any e sve under- 
taking, the Corporation approached the Board of Trade and 
got them to refuse consent to the private companies. Subse- 
quently three other private companies gave notice of 
moving in the matter, but withdrew their applications upon 
it being found, by means of canvassing the district, that 
the demand for current would be very small. In Mareh, 
1893, Mr. Councillor Smith suggested the appointment of 
a special standing committee of the Council to deal with 
the electrical question, The matter was, however, referred 
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to the Gas and Water Committee, who appointed a sub- 
committee with Mr. Smith as chairman. This latter 
committee, after making enquiries and going thoroughly 
into the matter, decided to recommend the Council 
to apply for a provisional order. The Gas Com- 
mittee, however, supported by the Council, epposed 
the step. In Saptember of the same year Mr. Smith again 
brought the matter forward, the town was re-canvassed, - 
and a much more favourable result obtained, a demand 
representing about 4,500 8-c.p. lamps being found, as 
against 225 lamps of the previous canvass. This encourag- 
ing result greatly stimulated the Council’s action, and a 
rovisional order was duly applied for and obtained. 
owever, another delay of 12 months occurred, when the 
necessity of improving the lighting of the town came up 
for discussion. A report on the queation was obtained from 
Mr. W. H. Fox, the borough engineer, but nothing definite 
was done until March, 1895. When the Additional Lighting 
Sub-Committee again took up the matter, deciding to 
expend £1,500 in further extensions at the gasworks. 
But for practically another 12 months nothing was 
done in the matter of electric lighting, when, in 
February, 1896, Mr. Smith brought forward a special 
motion in favour of appointing a separate electric 
lighting committee, which was carried by one vote. The 
new committee, with Mr. Smith as chairman, decided 
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to appoint Messrs. Kincaid, Waller, and Manville their con- 
sulting engineers, and commissioned them to submit a report. 


Shortly after this the Council rescinded the appointment of 
a separate committee, whereupon the Gas and Water Com- 
mittee reappointed the old sub-committee. Mr. Manville’s 


report was duly received and printed, but, despite various 
meetings of the sub-committee, nothing definite was done, 
and so the matter dra on from month to month. Not 
until January, 1897, did the committee decide to recom- 
mend the preparation of detailed plans and specifications by 
Mr. Manville and the getting in of tenders for the smallest 
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practicable scheme. 


This recommendation was: passed | is very little, if any, less than the prices ruling in London. 


without opposition, and in November, 1897, the ques- | This comes of there being no mines in the district supply- 
tion {of appointing a separate standing committee | ing the requisite quality, about 168. per ton having to be 


factory result. 


Fia. 8 Section of the Electricity Works at Barrow. 


was again brought forward, with an equally satis- | paid for it delivered at the station. 
The new committee, with Mr. Smith | supply, this is obtained wholly from the town mains, 


As to water 


again as chairman, set to work vigorously. The ques- | and no condensing plant has been put down. The 


tion of borrowing £30,000 for electric lighting purposes 
formed the subject of a Local Government Board enquiry 
on Nov. 24, 1897, and in December tenders were accepted 
for the erection of the necessary buildings, etc. The next 
important step was the appointment of Mr. Burnett, of St. 
Pancras, as borough electrical engineer, who went to Barrow 
with high credentials, and has since proved the wisdom of 
his selection. He commenced duties on May 2, 1898, the 
erection of the generating station having been commenced 
during the previous month. The work proceeded steadily 
until about Christmas time ; the plant was in a sufficiently 
completed state as to allow of a preliminary run being 
made when current was supplied to numerous consumers 
connected to the mains. Supply proper was not, however, 
commenced until Feb. 24, 1899, since which time it has 
been continued without interruption or breakdown of 
any kind, which reflects great credit on all concerned, 
especially the engineer-in-charge, Mr. Burnett, and his 
able assistant, Mr. A. S. Shannon. If not actually a record, 
the above constitutes an extremely satisfactory performance 
so far as central-station work is concerned, building 
operations having been commenced in May and regular 
supply of current to consumers during February of the 
following year. An equivalent of 4,259 8-c.p. lamps had 
been applied for previous to the commencement of supply 
by 55 intending consumers, while on June 30—that is 
to say, about four months after the works had started 
running—the number of consumers on the books had 
increased to 99, representing 9,143 8-c.p. lamps or their 
equivalent. Besides this, the generating plant is called 
upon to supply current to 21 arc lamps, which have been 
installed at Barrow for street-lighting purposes. 

The system of supply recommended by Mr. Manville 
and adopted as the most suited to the requirements of 
Barrow is what is known as the “ Oxford,” or high-tension 
continuous-current generation with motor-transformers. 
The price of current per unit for lighting purposes has 
been fixed at 6d. for the first two hours and 3d. afterwards, 
while for motors 6d. per unit is reckoned for the first hour 
and 050 afterwards. The gasworks, it may be mentioned, 
are Corporation property, the price charged per 1,000ft. 
being 28. 3d. 

The site of the generating station is central so far as the 
town supply is concerned, and affords ample room for 
future extensions. Just for the present, however, it is 
rather inconveniently situated as regards coal supply, this 
indispensable commodity having to be carted some little 
distance, but it is intended to run a siding from the neigh- 
bouring loop-line of the Furness Railway which will 
entirely overcome the difficulty. Contrary to what might 
be imagined, the price of steam coal delivered at Barrow 


ELEVATION or CHIMNEY 


Id. 4.— Details of the Chimney Shaft at Barrow. 


buildings (shown in plan, Eig 1 and 2) were designed 
by the borough engineer, Mr. W. H. Fox, and are 
very neat externally, being constructed of red bricks 
relieved with white stone. We were also greatly impressed 
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by the compactness and substantiality of the buildings, abiso by the present extension works. All doubts 
which comprise boiler-house, 32ft. 9in. by 37ft. 6in.;| as to the success of the undertaking have thus 
engine and dynamo room, 32ft. gin. by 27ft.; messroom, been dispersed, and the policy cf installing a small 
with stores below, 17ft. Sin. by 14ft. 44in. ; battery-room, plant for supplying current over a large district proved 


Qe 


Figs. 5 AND 6.—Side and End Elevations of the Brush 75-kw. 888800 Dynamo. 


16ft. by 19ft. 7}in.; offices, committee-room, etc. But | once again wrong. In the present case, as in so many 
these dimensions will not long hold good, for the plant | others which have gone before, it would have proved far 
installed provides for only 7,000 lights, whereas applica- | more economical in the long run had a bolder scheme been 
tions have already been received for over 10,000, making adopted at the start. The short sightedness evidenced here 


FIG. 7.—The Engine-Room of the Barrow Electricity Works. 


extensions absolutely necessary. As a matter of fact, | does not, however, reflect upon the prime movers in the 
extensions are now in hand which will treble the present | matter, who were glad enough to get a schome adopted at 
size of the engine and dynamo room. To meet the cost, | all in face of so much opposition. But to return to the 
application has been made for sanction to borrow a | buildings, of which a general idea will be obtained by the 
further sum of £15,000, of which £5,000 will be aid of Figs. 1, 2, and 3. The smoke stack shown in elevation 
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and plan (Fig. 4) is 140ft. high, and, like the buildings, is | its working parts are accessible by the removal of a 


faced with red bricks. 

The contractors under the various sections were: the 
Brush Electrical Engineering Company, Limited, Messrs. 
Babcock and Wilcox, Limited, the British Insulated Wire 
Company, Limited, and Messrs. Crompton and Co., Limited. 


SECTION. 
Fia. 8.—Section of the Accumulator-Room. 


The first-named firm secured the contract for the whole of 
the electrical equipment of the generating station and trans- 
former stations, including engines, generators, transformers, 
switchboards, and accumulators. The engine-room plant 
consists at present of three sets of steam dynamos, each 
comprising a single-crank vertical compound engine of 


sheet-steel lagging, which can be effected in a few 
minutes. It is also fitted with an automatic expansion 
governor varying the stroke of the high-pressure valve, 
which has no other function than the admission of steam. 
The engine contains only one other valve, which is like- 
wise of the “Corliss” type, and which gives under all 
conditions full exhaust from the high-pressure cylinder as 
well as from the low-pressure: also a uniform release and 
compression for both cylinders. The connecting rod 
is a special feature of this engine, being constructed 
with a tension frame and a centre strut fitted with 
a screw, by the adjustment of which both top and 
bottom brasses are closed simultaneously. The 
crankshaft bearings are also very easily closed, and the 
eccentric rods are coupled to the valves by adjustable gun- 
metal pads embracing the spherical end of the levers. 

The dynamos, like the engines, were built by the Brush 
Company. They are of the four-pole type, with slotted- 
cored armatures wound on Mordey's patent system. They 
have carbon brushes and commutators of large diameter. 
We understand that the steam consumption of these sets, 
notwithstanding exceptionally unfavourable conditions in 
the matter of length of steam-pipe, owing to building 
operations at the makers’ works, showed highly creditable 
results. The general appearance of the engine-room is 
shown in Fig. 7. 

The only other plant in the engine-room consists of 
a variable-ratio motor-transformer, taking current from the 
1,100-volt generators and supplying current at pressures 
varying from 250 to 350 volts for cell-charging. These 
machines are of the two-pole “Universal” type, with 
armatures similarly wound to the main generators. All 
the work comprised under this section was carried out by 
Mr. O’Brien, on behalf of the Brush Company, under the 
direction of the superintending engineer, Mr. R. A. 
Dawbarn. 


Fie. 9.—General View of the Switchboard at Barrow. 


Raworth’s patent “Universal” type, direct-coupled to a 
four-pole “ Universal” dynamo. 1 


The battery-room (Fig. 8) adjoins the engine- room, and is 


he output of each set | equipped with 135 cells of the Tudor Company’s make, of 


(Figs. 5 and 6) is 75 kw. at the speed of 340 revolutions per | a discharge capacity equal to 100 amperes for six hours. 


minute. As is now well known, the “ Universal” is 
of the enclosed type, built by the Brush Electrical 
Engineering Company, and 20 constructed that all 


The switchboard (Fig. 9) is of the type usually specified 
by Messrs. Kincaid, Waller, and Manville for this direct- 
current transformer system, and was constructed by the 


THE ELECTRICAL ENGINEER, AUGUST 4, 1899. 139 


Electric Construction Company as sub-contractors to | of the middle panel there is a voltmeter commutator, by 
the Brush Company. It is mounted upon a gallery | which the paralleling voltmeter can be plugged on to any 
supported by iron columns at one end of the engine-room. | generator. The station variable-ratio transformer board is 
The high-tension portion consists of three generator panels | provided with high-tension ammeter, high-tension single- 
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Fic. 10.— Diagram of Connections of the High-Tension Switchboard. 


on the left hand, four fecder panels on the right hand, and | pole main switch, high-tension automatic maximum cut-outs, 
a station transformer panel in the centre, all of slate. The | single-pole high-tension fuse, two-way single-pole switch 
framing of the board is of cast iron, in sections, each panel | for cutting out starting resistance, field making and 
having a section to itself, and is arranged so that extensions | breaking switch, and field-regulating switch, the switches 
can be readily made. The three generator panels have | for the low -tension side of this transformer being 


Fic. 11.—Diagram of Connections of the Low-Tension Switchboard. 


each a Weston ammeter, a single-pole main switch, a single- on the low-tension board. The regulation of the trans- 
pole automatic maximum cut-out, single-pole main fuse, | former is provided in the field circuit. At the bottom side 
double-pole field making and breaking switch, and field | of this panel there is provided a high-tension transformer 
regulator, the field being separately excited from the low- | starting switch and resistance, which is common to the 
tension ‘bus bars. In connection with the generators there | station transformer and to all the sub-station transformers. 
are two voltmeters on the top of the board. At the bottom | The two-way switch mentioned above, and also those on 
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the feeder panels, enable any transformer to be started up | single-pole maximum automatic cut-out, high-tension single- 
on this resistance. The switch is provided with an auto- | pole tuse, high-tension single-pole two-way switch before 
mentioned, bigh-tension regulating switch, and also a low. 
tension firing switch for operating the long range switches 
in the sub-station. All high-tension switches are protected 
by plate-glass shields, so that the operator is prevented from 
accidentally touching any of the live metal. The ewitch- 
board connections are sbown in Figs. 10 and 11 respectively. 
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DIAGRAM OF CONNECTIONS. 
Fic, iz.—View of the Long Range Hitzu- Tension Switch. Fie. 18.— Diagram of Connections at End of High-Tension Feeder. 


matic release, so that on throwing over the two-way switch | The low-tension board consists of four panels mounted 
from the starting bus bar to the main bus bar the circuit | on cast-iron framing sub-divided, as in the case of the high- 
through the starting resistance is broken, and the switch | tension board. The left-hand panel carries the low-tension 
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FIG. 14.—The High-Level Bridge Sub-Station at Barrow. 


returns to the off position. Each of the feeder panels | switch gear for the station transformer. The second panel 
is provided withja large dial pilot voltmeter (which | from the left is the battery panel, and carries a voltmeter, 
s the voltagefat the feeding points), a high tension | ammeter, two single-pole switches and fuses, and large 


ammeter, high- tension single-pole main switch, high-tension | 2G-way battery charging and discharging switch of the 
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concentric type (the switch has two bara moving over the 
same contacts, each operated by a separate handle). The 
third pana 5 0 5 for the station 
circuite. On this panel there is a bat hs arte 

switch (12-way) in the lighting cireuit. The rig t-hand 
panel is a low-tension feeder panel, and has a large dial 
voltmeter for reading the pressure at the feeding points, an 
ammeter, a double-pole main switch, and fuses. | 
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insertion in any 
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diameter and fitted with carbon brushes. The bearings 
are unusually massive, and the whole construction such as 
to permit of working indefinitely without attention. The 
primary sides of the motor-transformers are connected to 
the high-tension mains at the generating station, where a 
starting switch is provided for that purpose, arranged for 
feeder us desired. The low-tension 
side of each transformer is switched on to the service 


mains after the transformer has attained full speed by an 


electromagnetic switch operated through the pilot wire from 
the generating station switchboard, as described above. 
When stopping a transformer, the low-tension switch 
automatically disconnects it from the low-tension distributing 
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Fig. 15.— Plan of the High-Level Bridge Sub-Station. 


Each of the sub-station transformers is provided with a 
long-range switch (Figs.12 and 13). This switch is operated 
by an iron-clad solenoid, which either connects to or discon- 
nects the secondary transformer from the network. The 
solenoid is connected in circuit with the pilot wires, which 
are also used for the pilot voltmeters. On short-circuiting the 
voltmeter by means of the firing switch in the generating 
station before mentioned, the solenoid is energised and the 
switch operated. The switches are provided with an auto- 
matic cut-out magnet, which opens the switch should there 
be a reversal of current. Each switch is further provided 
with a maximum demand ammeter. There are, at present, 
only three sub-stations equipped, but more are contem- 
plated. The largest of these is formed in an archway 
under one of the main thoroughfares, and contains two 
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Fic. 16.—Elevation of the High-Level Bridge Sub-Station. 
52-kw. four-pole ‘ Universal” transformers (shown in 
Fig. 14). Figs. 15 and 16 show a plan and elevation 
al tee | of the same sub-station, while Figs. 17 and 18 
are typi 


25 kw. 


The larger motor-transformers have the same size field 
erators. The two armature windings 
are placed ona single slotted core, with their respective 
commutators at either end. The commutators are of large 


rings as the main 


of the other sub-stations, which are placed 
above ground. The total number of transformers supplied 
up to the present comprises four of 52 kw. and two of 


mains 


We understand that this is the first time the Brush Com- 


pany have carried out a contract on this system, and the 


are to be con 
ing their maiden effort. 


tulated upon the unqualified success attend- 
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Hd. 17.—Plan and Elevation of a Sub-Station. 


The steam generating plant, together with the feed 
pumps, steam-piping, exhaust pipes, storage tank, fuel 
economiser, engine-room travelling crane, and cast-iron 
flooring places, etc., has been supplied through Messrs. 
Babcock and Wilcox, Limited. Three of this 's well- 
known water-tube boilers have been installed, each having 
1,218 square feet heating surface. These are arranged in 
a manner which is rather unusual, being so placed that the 
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Section A.B. 
Fig. 18. 


stoking space is between the boilers and the engine-room. 
Two boiler feed pumps (Fig. 19), by Hayward Tyler and 
Co., are provided, each capable of delivering 1,000 gallons 
of water to.the boilers against a pressure of 160 lb. per 
square inch. These are placed in a pump- room in line with 
the back end of the boilers. The pipe work includes a 

ring main of 7in. bore throughout round the boiler-room, 
and only the three “down pipes to the three engines 
appear in the engine-room. The exhaust pipes, of 12in. 
bore with 5in. branches to the engines, are carried in a 
trench in the ground, terminating in a vertical pipe 
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eatTied to within a few feet of the chimney cap. Cast- 
iron feed pipes having a bore of 4in. have been pro- 
i There is also a storage tank for water mounted 


outside the boiler-house and fed from the town mains; this 
is built of cast-iron plates with internally projecting 1 
The fuel economiser is of Messrs. E. Green and Son’s 
and is built in two sections, each consisting of 84 pipes, the 
- scrapers being motor-driven. The engine-room travelling 
crane is capable of 5 five tons in any position 
velling or reversing with the same. 


of the crab, and of tra 


at about 14ft. from the und. These are used 
after midnight when the arc lamps are switched off. In 
the base of each column an automatic switch is provided 
for the purpose of automatically switching on the incan- 
descent lamps when the arcs are turned out, and again 
switching off the incandescent lamps without the necessity 
of sending a man from the generating station. As will be 
seen (Fig.21) the columns are of very handsome design. We 
believe this tobe the only installation of street-lighting in this 
country burning as many as 21 lamps in series off a con- 
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Fia. 19.—Detalls Showing Arrangement of Feed Pumps. 


Nothing much remains to be said about the equipment 
of the generating station. A good idea of the disposition 
and general appearance of the engine-room plant will be 
obtained from Fig. 7, which, being reproduced from a 
photograph, gives ample evidence of the good lighting 
arrangements provided. Plenty of glass has been let into 
the roof, besides which numerous windows have been let 
in the walls. An opening through the boiler-house wall 
admits of an eye being kept on that department from the 
switchboard gallery. The test-room contains the usual 
equipment of recording instruments, etc., and the lighting 
of the premises is by means of incandescent lamps. 

Coming to the distributing system, it must be mentioned 
that the mains, connecting boxes, etc., have been supplied 
by the British Insulated Wire Company, Limited, 
throughout. The high-tension cables (Fig. 20) are 
of the concentric plain lead-covered type, insulated with 
the company’s patent impregnated paper. These were 
drawn into stoneware conduite, composed of butt pipes 
resting on two-way or three-way earthenware saddles, 
according to the number of ways to be made up. The 
sizes of the high-tension cables are 062 square inch and 
048 square inch. The low-tension cables (Fig. 20) 
were laid in wood troughing, which was filled up 
with a composition of sand, resin, and tar poured in hot, 
and allowed to set solid round the cable. The sizes of 
these cables are 5, ‘33, 25, and 15 square inch. Boxes 
for disconnecting and T-boxes are fixed at intervals, and 
service connections are made by means of the com- 
pany’s standard house-service boxes for concentric mains 
to concentric services, the latter being connected by 
means of fuses. The length of low-tension distributing 
mains laid is 10,306 yards; low-tension feeders, 414 yards; 
high-tension feeders, 5,667 yards; low-tension pilot and 
telephone wires, 5,633 yards; with 11,568 yards of 
earthenware pipes. 

The street-lighting consists at present of 21 arc lamps. 
Fhese are erected on columns at the edge of the pavement 
on alternate sides of the road, the lamps being fixed to 
brackets overhanging the roadway. The height of the arc 
lampe from the ground-level is 22ft, The ‘whole’ of: the 
Al arc lamps are run in one series, current being taken 
from the 1,000-volt high-tension mains. Each lamp is 
provided with an automatic cut-out and with an isolatin 
switch to disconnect it entirely from the circuit should 
this be necessary. Each pillar also carries two 32-c.p. 
incandescent lamps, which are fixed to smaller brackets 


stant-potential circuit. The whole of this street-lighting 
work, including the erection and wiring of the columns, has 
been carried out by Messrs. Crompton and Co., Limited. 
Although the generating station is centrally situated so 
far as the town supply is concerned, a feeder has been 
taken to the Furness Abbey Hotel, which is about two 
miles distant, quite upsetting the compactness of the 
distributing system. Numerous connections have been 
made en route. High-tension feeders are run from 


H.T. Concentric. t T Concentric 


Fic. 2u. —Details, Full-Size Sections of the Cables. 


tha generating station to three transformer stations 
at present, situated at the school of art, the 
high-level bridge, and the abbey respectively. These 
feed the motor-transformers, which reduce the initial E. M. F. 
of 1,000 volts to 200 volts for the house supply during the 
period of heavy load, which at Barrow is between 7 p.m. 
and 11.30 p.m. At other times the accumulators at the 
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generating station suffice to take the load. These, it may 
be mentioned, are invariably run in parallel with the 
generators, receiving their charge through the variable- 
ratio transformer, so that any surplus current not 
required in the service mains to the accumulators. 
To enable this method of working the high-tension feeders 
from the generating station to the transformers, sub- 
stations are supplemented by a low-tension feeder running 
from the accumulator portion of the generating station 
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switchboard to the nearest transformer station, where it is 
connected to the low-tension distributing system. The 
Sunday load is also taken entirely by the accumulators. 
when to keep up the necessary E. M. F. at the abbey— 
that is, the most distant sub-station — the variable- 
ratio machine at the generating worke is run by the 
battery as a step-up instead of a step-down transformer, 
the usual order of things being thus reversed. In this 
manner current at an E. M. F. of 1,000 volte is delivered to 
the abbey sub-station, and there transformed down again. 
The load at present connected to the mains consists princi 
y of incandescent and arc lamps, though a few motors 
ve been installed, amongst them being one of 30 h.p. 
which the Co-operative Society have put down, and a 
smaller machine which we understand the North-Western 
Daily Mai has installed for driving printing machines. 


‘Or mere 


available. 
‘but stronger currents may be used, and the a of 
l 7 light may reach one carcel (approximately 7:4 candles) 
The 
light rom Michelson’s mercury vapour tubes, and consists 
0 


The extension at the generating station now in hand will 
include a new generator of 150 kw. capacity. is, we 
understand, is to be supplied by Messrs. Bruce Peebles 
and Co., of Edinburgh. It will be a double-wound machine, 
generating either at an E. M. F. of 250 volts or 500 volts if 
eventually required for traction purposes. The provision 
is being made in view of the possible introduction of 
electric traction into Barrow at an early date. The present 
lines are owned by a company and worked by steam, but 
the British Electric Traction Company is negotiating for 
their transfer. Should these negotiations prove successful, 
it is ee that the present system of working the lines 
would give way in favour of electricity, and the necessary 
current taken from the Corporation’s works, 

Two of the portraits reproduced above were taken by 
Mr. Arthur Hollis, of the Cavendish Studio, Barrow-in- 

ess. 

In conclusion, we can but add our hearty congratulations 
to all concerned on the manner in which the above described 
works have been executed throughout, and the success 
which has deservedly attended them from the start. 


————— 


A SOURCE OF INTENSE MONOCHROMATIC 
LIGHT. 


An article by Ch. Fabry and A. Perot in Comptes 

on the above subject is abstracted as follows in the Journal 
of the Chemical Society: To get this monochromatic light 
an electric arc is employed passing between mercury 

in a vacuum. The apparatus consists of a cylindrical glass 
bulb filled to one-third its height with mercury, which is 
divided into two masses insulated from one another by 
means of a glass tube concentric with the walls of the 
bulb and opening nearly on a level with the mercury. 
Each mass of mercury is connected with a pole of a source 
of a continuous current by means of platinum wires f 
through the glass. The bulb is made as completely 
vacuous as possible, and in order to strike the arc the 
apparatus is slightly shaken, which brings the two masses 
momentarily in contact. e difference of 
tential between the poles does not exceed 15 volts, 
ut in order to secure a steady arc, 30 volts should be 
A current of two to three amperes is sufficient, 


trum of the light is identical with that of the 


a violet ray 4358°0, a n ray 54607424, and two 


yellow rays, 65769:5984 and 5790°6593 ; the separate rays 


can be isolated by means of ae or by the use of 
suitable absorbents, such as ye 

dichromate for the violet ray, a saturated solution of 
didymium chloride for the two yellow rays, and a solution 
of eosin for the violet and 


ow glass or potassium 


green rays. For photographie 
the ultra-violet raya should be cut off by an acid 


‘solution of quinine sulphate. 


REFUSE DESTRUCTION. 


No doubt at various places practical experience will decide 


the value of refuse destruction for the generation of steam. 


Too much has been made of it in many instances, yet there 
is generally a fluctuating amount of heat available for useful 
purposes. We say fluctuating advisedly, because the thermal 


value of refuse varies with days, places, and seasons. In his 


paper read before the Mechanical Engineers at Plymouth, 
Mr. Garrett, the borough engineer of Torquay, has described 
his experiments on refuse destruction at Torquay with one 
of Messrs, Goddard, Massey, and Warner’s latest type of 
destructor. He finds he has some heat to spare, and in order 
to use this is increasing his electrical installation, which, 


when complete, will include a 9-kw. shunt-wound Taunton 
dynamo, with a set of 55 R type chloride accumulators, with 


a capacity of 450 ampere-hours, This apparatus will be used 


to run some of the street incandescent lamps, together with 
the lights in the works — both arc and incandescent. 
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THE LONDON COUNTY COUNCIL AND TRAMWAYS. 


At the last meeting of the London County 
Council a vote was carried which in effect will 
provide for at least the initial outlay for the intro- 
duction of electric tramways. We have as yet been 
unable to obtain a copy of Prof. Kennedy’s report, 
but the recommendation of the Highways Committee 
to the Council is based upon it, hence we must 
assume, so far as the committee is concerned, the 
report is convincing. The committee in its report 
says: Having received the report of Mr. A. B. W. 
Kennedy, the expert employed to advise the 
Council as to the system of mechanical traction 
most suitable for use on the tramways in London, 
we have decided to recommend the Council to make 
experiments (the italics are ours) with two systems 
of underground electrical traction—namely, the 
conduit and the surface contact. The line 
which we propose shall be adapted for experiments 
with electrical traction is about six miles in length, 
and the estimated cost for reconstructing it for this 
purpose is fifteen thousand pounds per mile of single 
line. The total cost of the reconstruction 
of the lines for electrical traction is therefore 
estimated at one hundred and eighty thousand 
pounds.” The meeting voted this recommendation, 
and no doubt by this time Prof. Kennedy has 
received instructions to proceed with the plans. 
Assuming that tramways are a necessary nuisance, 
we can only reiterate that mechanical traction is 
a step in the right direction. The London County 
Council has purchased and is working these tram- 
ways, and whether the policy that led to this 
is good, bad, or indifferent, the fact is there, and 
all that remains to do is to make the undertaking 
successful. Whatever the opponents to change may 
think, there exists no doubt in the minds of those 
who know most of the subject that the change to 
electrical traction is a step in the right direction. 
London, the wealthiest city in the world, is a long 
way behind less favoured cities in the introduction 
of certain reforms, one of which is mechanical 
traction. There ought at the same time to be 
reformation in the cleanliness and in the lighting 
of the cars. It may be argued in the latter case 
that the sole object of a car is to transport 
bodies from point to point, and that these bodies 
must sit in a rigid manner only twiddling their 
thumbs the whole journey. The time has passed 
when such an argument would hold water. The 
struggle in life is too keen, and men must read, 
which is work, instead cf sitting still; hence the 
cry for more light, and this must not be light of the 
stinking order. With the change of times and 
conditions the farthing rushlight is a thing of the 
past, and what we demand now is plenty of 


‘diffused light that the eyes be not troubled. 


Tramway schemes are in the air around us every- 
There is more work in sight connected 


position of our manufacturers in regard to it? Are 
they prepared to accept the work, or must the orders 
for plant be placed abroad? If this new departure 
of the London County Council is successful, it 
will mean the gradual reconstruction of all the 
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London lines. The lines not controlled by the 
Council will follow suit or be swamped. May we 
venture upon a suggestion? Cannot the plans for 
this line include a number of feeding posts where 
electrical cabs or carriages could take in a stock of 
energy. With such feeding posts all over the place the 
design of electric cabs and carriages could be greatly 
modified, weight could be dispensed with, and the 
batteries could take in a charge anywhere. Perhaps 
the arrangement of stopping places is a matter of 
organisation solely, but it will have to come to 
this so that the traffic may be worked as quickly 
as possible. We again congratulate the London 
County Council upon having taken this decision, 
and trust the work will be pushed forward with 
celerity. 


AN APOLOGY. 


We humbly apologise to the Times for having 
utilised in our issue of July 14 Mr. Henniker 
Heaton’s article, entitled ‘‘ Wanted, Cheap Imperial 
Telegraphs, without in the first place obtaining 
permission for so doing. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


REUNION IN SWITZERLAND. 


We have received from the secretary of the Institution, 
Mr. W. G. Macmillan, the following detailed programme 
of the Swiss réunion : 


SATURDAY, SEPT. 2.—Morning: Either leave Bale, 
about 8 or 9 a.m., for Rheinfelden; visit the power 
station (low-speed turbines, three-phase and continuous- 
current generators), and lunch at Rheinfelden, or 
proceed direct to Zürich from Bale. Members returning 
from Ziirich to Baden in the afternoon will purchase 
their return ticket at the station in the usual way. 
Afternoon: Leave either Rheinfelden or Zürich for 
Baden ; visit Messrs. Brown-Boveri’s works for the con- 
struction of electric generators, motors, transformers, etc. ; 
proceed to Ziirich, arriving there about 6 or 7 p.m. Ladies 
are recommended to proceed direct from Bale to Ziirich. 

SUNDAY, SEPT. 3.—Excursionc on the Uetliberg or 
Dolder, or on the Lake of Ziirich, etc., may be arranged 
by members individually, or with Messrs. Cook’s repre- 
sentative. There is a service at the English Church at 
10.30 a.m. 

Monpay, Sepr. 4.—Morning: Visit the works of the 
Maschinenfabrik Oerlikon for the construction of electric 
generators, motors, transformers, electro-mechanical appli- 
ances, machine tools, etc., and the Dowson gas generating 
station of the Ziirich-Oerlikon street railway. Afternoon : 
Visit to Messrs. Escher, Wyss, and Co.’s works for the 
construction of turbines, pumps, steam-engines, refrigerat- 
ing machinery, steamboats, boilers, etc. ; also to the steam 
and water driven municipal central station at Zürich, 
generating single-phase, three-phase, and continuous 
current; and the municipal sub-station, for transforming 
three-phase into continuous current for street railway 
service. Note. Members who prefer to do so may 
substitute for this last visit a trip to the engine and 
boiler, ete., works of Messrs. Sulzer Bros. and the works 
of the Locomotivfabrik at Winterthur. They can proceed 
direct from Oerlikon by train. The ordinary return fare 
is about 33fr. first class, and lunch may be had at the 
railway refreshment rooms at Winterthur. 

‘Turspay, Serr. 5.— Morning and afternoon: Either 
visit to the old station for the transmission of power by wire 
rope, and to the new electrical power station (supplying 
single and three phase current) at Schaffhausen, and to the 
falis of the Rhine; or to the iron and steel (including 
electric welding) works of Messrs, Georg Fischer, Ladies 


will visit the falls of the Rhine only, with lunch at Neu- 
hausen, returning to Ziirich in the afternoon. Or visit 
to the National Museum at Ziirich, under the personal 
guidance of the director of the museum, Mr. H. Angst 
(who is also the British Consul-General) ; and visits to the 
telephone exchange, postal telegraph department, post 
office, and new gasworks. Note.— The museum, telephone 
exchange, and post office are in the town; the gasworks 
are at Schlieren (return fare, payable by members at the 
time, 1:35fr., first class). Evening: Banquet offered by 
the Swiss firms and the Schweizerischer Elektrotechnischer 
oe to members and ladies accompanying them (morning 
ress). 

WEDNESDAY, SEPT. 6.—Morning: Meeting in the Poly- 
technikum ; lunch given to our Swiss hosts. Afternoon: 
Visit to the Polytechnikum. Evening: Departure for 
Lucerne. Note.—Those who wish to do so can leave for 
Lucerne earlier in the day. A train leaves Ziirich at 
10 a.m., arriving at Lucerne at 11.40 a.m. 

THURSDAY, SEPT. 7.—Either visit Stansstad-Engelberg 
Railway (three-phase metre-gauge railway, 14 miles long), 
en route for Interlaken, lunching at Engelberg (leaving 
Lucerne at 8 35 a.m. and arriving at Interlaken at 9 pm); 
or proceed direct to Interlaken via the Brünig Pass, - 
ing journey and lunching at Meiringen, arriving at Inter- 
laken at 630 pm. Note—The Rathhausen central 
station (a two-phase, low-speed, turbine-driven plant for 
lighting and power) and the Lucerne tramways may be 
inspected by members before starting for Interlaken. Rath- 
hausen is about four miles from Lucerne, and can be reached 
by carriage. It is recommended that ladies take the latter 
route. 

FRIDAY, SEPT. 8.—Vieit to the Jungfrau (three-phase 
rack) Railway and three-phase turbine-driven generators in 
power station, via Lauterbrunnen and the Wengern Alp 
Railway; lunch at the Scheidegg; return to Interlaken. 
(Members may inspect the power station at Lauterbrunnen ; 
ladies may visit the Staubbach Falls.) 

SATURDAY, SEPT. 9.—Visit to the Kander Werk at 
Spiez (central station for power distribution, lighting, and 
for the Burgdorf-Thun Railway; power transmitted at 
16,000 volts), and to the Burgdorf-Thun Railway (three- 
phase railway, 25 miles long, with through passenger traffic 
from ordinary railway lines). Lunch at Thun. 


End of Réunion.—Trains leave Interlaken and Thun for 
Bale and London vid Berne, as follows: leave Interlaken, 
8.25 a.m., 2.57 p. m.; leave Thun, 9.30 a.m., 3.50 p.m.: 
leave Bale, 5.55 p.m., 10.20 p.m.” The earlier train arrives 
at Paris at 5 a.m., and the later one arrives at London at 
4.55 p.m. 


The above programme is necessarily subject to modifica- 
tion, but it is hoped that no important alteration may now 
be necessary. A detailed programme, containing times of 
departure of each excursion, will be posted, with other 
papers, and with the tickets and coupons, to those who 
take part in the visit. Ladies will not, as a rule, visit the 
works, but will usually find places of interest in their imme- 
diate neighbourhood. They can also arrange either with 
Messrs. Cook’s representative, or individually, for other 
excursions not provided for in the official programme. An 
enquiry office will be opened at each of the centres of the 
Institution during the time of the visit to that centre, and 
members may if they wish have letters addressed to these 
offices, but it is preferable that correspondence should be 
sent to them at their several hotels. As it will contribute 
to the comfort of members to be burdened with as little 
luggage as possible, it has been arranged that evening dress 
will not be required during any portion of the visit. 

Messrs. Cook and Sons bave made comprehensive 
arrangements for the members, and return tickets, first and 
second class, available for 25 days, will be issued by them 
via Dover, Calais, and Laon to B&le. On the outward 
journey members wishing to avail themselves of the reduced 
rates must travel with one of the Institution parties, and no 
break of journey is permitted. But on returning members 
may travel individually, and have the option of breakin 
the journey in Paris and in Calais and Dover, provid 
they reach London within the 25 days allowed by the 
ticket. Conductors specially detailed by Messrs. Cook and 
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Sons for attendance on the Institution party throughout the 
visit will accompany the members leaving by the morning 
train on Friday, Sept. 1, arriving at Bâle about 6 a.m. on 
the Saturday. Those who desire to do so may, however, 
arrange to start with an earlier party (also personally con- 
ducted) by the night train on Thursday, Aug. 31, arrivin 
at Bale on the Friday afternoon, and may thus spend 
Friday night in an hotel instead of in travelling; they may 
stay in Bale or, if they wish, may proceed at once to their 
quarters in Zürich, but must specify on the application 
form which they elect to do, in order that arrangements 
may be made for accommodation. 
trip varies with the time of starting, etc., but the maximum 
cost, first class, including hotel expenses, is £14. 7s., 
while £10. 13s. will be the inclusive cost to those going 
second class. Any member taking part in the excursion, 
whether he travel with the Institution party to Bale or 
not, may, through the Institution, obtain his circular ticket 
from Bâle vid Rheinfelden, Baden, Ziirich, Lucerne, 
Brünig, Brienz, Interlaken, Thun, and Berne to Bale again 
at special rates. 

Hotels.—The hotel coupons provide for plain breakfast, 
lunch, and dinner, with bedroom, lights, and attendance. 
Transfers from the railway station to the hotel are also 
provided, except that lunch coupons are not given for 
Wednesday, Sept. 6, when our Swiss hosts are invited to 
a special lunch, and dinner coupons are omitted for Tuesday, 
Sept. 5, the night of the banquet offered by the Swiss 
firms and others. Members who prefer to stay out of the 
town during the visit to Ziirich can have accommodation 
at the new Dolder Grand Hotel (or possibly at the Hotel 
Uetliberg), situated on eminences overlooking the city. 
These hotels are reached by train or tramway service in 
about half an bour from the centre of the town. The 
fares on these lines are not high. The hotel rates are the 
same. as for Messrs. Cook’s first-class hotels in Zürich. 


WOVEN LEATHER BELTING. 


In response to an invitation issued by the Woven 
Leather Machine Belting Company, Limited, we journeyed, 
on Tuesday, the 25th ult., to Birkenhead, for the purpose 
of iuspecting the works which the company have estab- 
lished there, when a large number of gentlemen interested 
more or less directly in transmission of power were present 
with the same object in view. The manufacture of woven 
leather belting is new to this country, having been trans- 
ferred from its birthplace (Canada) in order to secure closer 
touch with the principal markets. 

The illustration which we give herewith conveys an 
idea of the belts’ finished appearance, and the diagonal 
lay of the thongs is to be observed, which it is claimed 
ensures a more uniform grip. Amongst the many 
advantages claimed for the belting may be mentioned 
the following: it never requires taking up; it saves the 
price of laces and all other forms of belt fasteners ; it is 
an endless belt, in the sense that it is woven in one 
continuous length, the joints being also interwoven when 
putting the belt on; it runs straight, and never twists ; 
there is no air cushion, the air escaping through the 
interstices of the woven belt ; for driving dynamos it 
is perfection, comparing the efficiency given off with any 
other known belt; it will drive a shaft without pulley, 
owing to its. great flexibility ; it will transmit more power 
as a quarter-turn belt than any other, owing to its great 
flexibility ; the slip is less on comparison with any other 
belt; it will. give more efficiency in the transmission of 
power than any other belt ; the belt will drive more power 
per foot per minute than any other known beit; a factory 
fitted throughout with this belt will give from 10 to 20 per 
cent. more efficiency, or, in other words, production ; it is 
not injured by oil or grease, and it will run true when 
saturated with water or oil, and under such circumstances 
will transmit very nearly the full power. 

The company practice what they preach in so far that 
the whole of the machinery contained in their factory is 
driven through belts of their own manufacture, and we 
are able to testify that a few months of use has made very 
little impression on them, As regards the equipment of 


The total cost of the 


the works we might mention that it comprises a 100-hp. 
compound engine, which serves to drive the numerous 
looms and reels, besides a dynamo by Messrs. Hinson 
and Co., Limited, of Birmingham, giving 40 amperes at 
110 volts terminal pressure, with 1,200 revolutions per 
minute, for lighting the works electrically. Two boilers 
are installed for generating the necessary steam, one being 
of the ordinary Lancashire type and the other a water-tube 
boiler by John Kirkaldy, Limited, London. We were also 
taken to the neighbouring wire-drawing works, where 
some of the company’s woven leather belts were to be 
seen running under very severe conditions of load. lt 
is only fair to say that they seemed to answer admirably, 
and we were struck with the 5 of quality, and 
therefore grip on the pulleys, which the belts appeared to 
possess. Captain Ellis, the patentee of the process, in 
association with Mr. Flummerfelt and Mr. Forrest, has been 
appointed manager of the works. 


Woven Leather Belting. 


After the inspection, the visitors were entertained at 
luncheon by Sir J. Spearman, chairman of the company, 
and Messis. J. Waugh, R. H. Pye, and J. Kirkaldy 
(directors). : 3 


PLYMOUTH ELECTRICITY WORKS. 
(Concluded from page 110.) 


These transformers were tested with an alternating 
pressure of 5,000 volts for one hour before dispatching. 


ALDERMAN C. H. RADFORD, CHAIRMAN OF THE PLYMOUTH 
BLECTRIO LIGHT COMMITTEE. 


Besides these, some special transformers were also supplied, 
one in particular being for 10,000 volts and one ampere, 
or, by changing connections, 5,000 volte and two amperes, 


— 


THE ELECTRICAL ENGINEER, AUGUST 4, 1899 


147 


Another was for meter testing, being arranged with the | erected for the overhead wires for the tramways. A 
secondary sub-divided in such a way that all pressure | number of streets, however, which are not equip 


PORCELAIN 


CEMENTEDIN 


Fig. 20.—Arc Lamp Isolating Switch. 


between 90 volts and 200 volts could be readily obtained. 
Besides these sub-station transformers, a few transformers 


a a an 


FIG, 21.—Side Pole Detais. 


in street boxes have been supplied by the Brush Electrical 
Engineering Company. 


as yet with tramways are being lighted IA 
and arc lamps have been placed on the promenade 
and in Hoe Park. There are at present some 
80 arc lamps provided for, and these are arranged in 
circuits, so that one half can be switched off at midnight. 
They are supplied with rectified currents from Ferranti 
rectifiers, which are placed in the engine-room nder the 
switchboard gallery. Isolating switches are placed in the 
base of every lamp-post, but it was not found possible to get 


! 


HE 


— ú 
‘Vy 2 


F Id. 22.— Side Poles on each Side of Street. 


these switches in the bases of the tramway poles. In conse- 
quence an isolating switch in a waterproof box, as shown in 
Fig. 20, was provided, and these are placed near the bases 


r 


Fig. 23.— Span Wire Detail. 


of tramway 5 carrying lamps. The preliminary run 
with the are 


mps had not been made when we were at 


The are lamps to be used in Plymouth are being supplied 
by Messrs. Crompton and Co. As mentioned above, a 
large number of these lamps are fixed on the poles 


‘ 


Plymouth, but from their position through the streets, we 
should judge that a very effective distribution of light has 
been secured. 
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The history of the tramways in Plymouth is briefly as 
follows: The lines were first laid down by a company 
using steam locomotives, and this company was unable to 
run the trams at a profit. In consequence the Corporation 
decided to take over the lines, and they then converted 
them to horse traction. We believe, howgver, that from 


the beginning of the transfer it was intended that the lines 


should be run electrically. The first line to be so equipped 
is that one from the Theatre Royal to Prince Rock, which 
is equivalent to about three miles of single track. The 
alterations required in the rails were few, owing to 
the fact that a heavy girder rail had been employed. 
A number of the curves and points were, however, 
improved. All the alterations required in the track itself 


7 


24. — — Poles at 2 


were carried out i the borough engineer, Mr. Paton. 
The electrical equipment was designed by Mr. Rider, and 
the contract for the whole work placed in the hands of 
the Westinghouse Company. In designing the overhead 
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streets, removed from the centre of the town the 
side-post method of suspension has been used almost 
entirely. Fig. 21 shows a view of a street so equipped, and 
in these cases arc lamps are frequently placed on the 
top of alternate poles. In the main streets, which 


| |: — F T 
—— m fij 


8 1 Transformer as Gara Fics at — 


are in some places rather broad, there is an advan 
tage to be derived from placing lamps on alter- 
nate sides. Consequently Mr. Rider has arranged in 
such cases to run a single trolley wire on either side 


PROT 


Fie 26.—Peckham Truck and Westinghouse Motors as used at Plymouth. 


line, especial 8 8 was paid to the fact that arc lighting | of the street, as shown in Fig. 22. It is surprising how 


had to be provided in a number of the streets ; also, Mr. 


Rider did not confine himself to auy hard- and - fast method | seen. 


this arrangement prevents the trolley wire from being 
Unless one stands directly under the wires and looks 


of supporting the wires, but followed those arrangements | up they do not come between the eye and the sky. With 
best suited to the different streets. In the straight | the trolley arm used it is also quite unnecessary in a 
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number of these streets to use a long bracket. on 
the side poles, which likewise adds to the general 
appearance of the system. In a certain few places where 
the streets are considerably narrower, and where side poles 
could not be used on account of the large number of right- 
angle turns along that route, Mr. Rider has attached 
rosettes to the houses on the side of the streets. 
Fig. 23 shows one of these cases, in which a span 
wire is used. In this way the multiplication of 
iron poles in narrow streets has been avoided. The 
line is divided up into half-mile sections, and, except in 
one instance, the feeder-box has been placed in a wall 
on Corporation property. The illustrations give a good 
idea of the type of pole used, and of the method of 
supporting arc lamps on these poles. In such cases 
an extra fiddle-bow suspension has been used for the 
insulators supporting the trolley wire and the arm 
of the pole so that vibration may not be communicated 
to the arc lamps. The erection of this overhead gear 
was, we understand, placed in the hands of Messrs. 
R. W. Blackwell and Co., of Victoria-street, London, who 
also supplied the bonds for the rails. Fig. 24 shows one of 
these posts being erected. 

At present some six electrical cars have been equipped 
by the Westinghouse Company for running on the line, 
but as soon as the new section from the Market-place up 
to Compton has been completed this number will be 
increased to 15. The tramwcars are provided with the 
usual Westinghouse equipment, consisting of two 25-h.p. 
single - reduction motors, together with series-parallel 
controllers, which are placed at either end of the car. 
The cars provide for seats outside as well as inside, 
the trolley pole being attached to the middle of the roof. 
This pole is made of the swivelling type, so that it 
can easily follow all deviations of the trolley wire. 
The electric motors employed are of the usual closed-in 
kind, and the following advantages are claimed for 
the design by the Westinghouse Company — namely. 
steel frame with laminated pole-pieces and armature— the 
ventilated type of armature — while the motors possess 
lightness of parts, small diameter of armature, and 
admit of ready access to all parts, in addition to which 
they run sparklessly, possess high efficiency, and 
have a strong draw-bar pull. It speaks well for the 
organisation of the Westinghouse Company that these 
cars were equipped entirely at Plymouth, and yet there 
was absolutely no fault to find with the working of any part 
of the electrical arrangements when the current was first 
put on. In reply to their superintendent engineer's demand 
for “juice” Mr. Rider had the current switched on to the 
car-shed, and immediately the cars under trial were found 
to be in complete working order. Up to the present the 
trial runs have been made at night, so as not to interfere 
with the regular schedule of the tramways, and the whole 
equipment has been found to work admirably. 

The extensions now authorised in connection with the 
tramways comprise all that is required for the equipment 
of the Compton section. For this purpose a further loan 
of £18,000 has been sanctioned, and tenders are shortly to 
be invited for the necessary materials. Mr. J. H. Rider’s 
report on the subject has not yet been presented, but the 
additional line will entail more boiler power and a new 
traction generator of about 700 h.p. 

We are informed that the townspeople are quite ready 
to take the light, and that a large number of lamps are 
now connected to the mains. This will be very gratifying 
to the chairman of the Electric Lighting Committee, 
Alderman C. H. Radford, who has taken great interest in 
the work. We regret to have to place this gentleman’s 
photograph so far back in our description, but this is due 
to its late arrival. 

In conclusion, we have to thank Mr. J. H. Rider for the 
great facilities given us in collecting the information for 
this article, and to compliment him and his assistant, Mr. 
E. G. Okell, on the successful way in which they have 
designed and equipped the electricity works at Plymouth. 
We are sure that in the course of a year or two the 
financial results will be such that all the people of 
Plymouth will endorse our opinion of the thoroughness 
with which these gentlemen have carried out their work. 


QUESTIONS AND ANSWERS. 


(JUESTIONS. 
189. What is a negative booster, and for what pupone and in 
what way is it employed in tramway work H. P. 
190. Compare electric with hydraulic elevators as regards (a 
initial cost ; (b) working cost ; (c) efficiency ; (d) repairs ; (e 
safety. Assume that energy is obtained from public supply 
mains in both ison Gf. 


ANSWERS. 

Question No. 183.— What is the effect desired by inserting a 
resistance between the double contact bars on an accumu- 
lator-regulating switch, and what resistance is necessary 
to produce this effect ? 

Best Answer to No. 183 (awarded 10s.).—An inspection 
of the accompanying diagram will clearly show the reason 


-Battery ~ 


+ 11 J H 
biiir lala Ne. 
= oe 7 = Re alAtin Switeh 
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Connect rons of- | 


Batter \ Req vl ator 


of the resistance between the two arms of the accumulator 
regulator. The positive terminals of the first eight cells 
are connected to the regulator contacts, and a moving 
switch arm connects any one of these to the main bar. The 
cross-bar consists of two separate parte of copper connected 
mechanically by a stiff insulating piece, so that both move 
together. The over-all width of the two parts must be 
sufficient to extend from one contact to the adjacent one 
while passing from one position to another; but it must 
not be so great as to bridge the space when it is in the 
normal position of rest on a contact, as shown. Note 
that only one of these parts touches the main bar. 

Besides being mechanically connected, as above described, 
the two bars are also electrically connected by a piece of 
high-resistance material, shown diagrammatically. This can 
generally be made in the form of a small coil, and the 
diameter of the coil can be arranged so that its length does 
not exceed the width of the total bar. In this case the 
ends can be screwed, one to each bar, and the whole may 
be thus self-contained and quite compact. The reason of 
this resistance may be easily seen by considering what 
would happen were it not there. Suppose there were only 
one contact bar, whose width was not sufficient to bridge 
the space at any time between the contacts. It is evident 
that as the bar passed from one contact to another there 
would be a time when the whole circuit was completely 
broken —i. e., when the bar left a contact and had not 
reached the next. Hence the battery current would 
be broken at approximately the full battery volts, and the 
result would be much sparking. Such an arrangement, 
therefore, would not be satisfactory. Consider, now, the 
other alternative i. c., a single bar wide enough to bridge 
two contacts in passing. Here it is evident that while the 
circuit would never be completely broken, the cell which 
was being cut out would be short-circuited by the bar, and 
as the short-circuit would be a low-resistance one, a very 
large current would be taken from the cell, too large for it 
to stand safely. This, also, is therefore unsatisfactory. 

The solution of the difficulty at once presents itself. 
The bar must be made wide enough to prevent the circuit 
being broken, but of a sufficiently high resistance at the 
end which short-circuite the cell to prevent an excessive 
current being taken from the cell, which is momentarily 
short-circuited by being cut out. The simplest way to do 
this is, of course, to divide the bar at this end and join 
the parte by a high resistance. The presence of the resist- 
ance is thus explained. Under these circumstances, when 


150 THE ELECTRICAL ENGINEER, AUGUST 4, 1899. 


a cell is being cut out, the bar first of all cuts it out of the 
main circuit by touching the next contact, and then breaks 
the circuit of the single cell as it moves further on so as to 
reach the final position. But this circuit is broken only at 
the voltage of a single cell, and very little sparking will occur. 
The amount of resistance required depends upon circum- 
stances. It has been the writer's custom to make it of such an 
amount tbat when the cells are at 2'2 or 2:3-volts each, the 
current throuyh the resistance will not exceed the maximum 
working current of the battery. Under no circumstances 
could the cell then have more current taken from it than it 
was rated for. Quite a safe value for the ohmic value of 
the resistance would be [2'65 +C], where C is the maximum 
battery current. Of course, if it were not thought desirable 
to have so large a current on cutting out, this might be 
increased to any desired amount. For instance, [5 C] 
would reduce the breaking current to about half the 
maximum, and soon. The resistance should be made of a 
material of high specific resistance, so as to get it into as 
small a space as possible. The size of wire may be found 
from the formula qi x a = C 


— — 


out one cell at a time. Referring to the fi suppose the 
two fingers were on d, and it was required to cut out one 
cell, the arm would be moved to the left, the finger b 
would leave the contact d, and all the current would 
through finger a and the resistance, C, to the lead, L. 
Hence the resistance, C, must be capable of carrying 
100 amperes for a short time without heating or producing 
a greater drop in volts than, say, four. On moving the arm 
further the finger ö will be on dg, and a on di. The cell 
between these terminals, d, and da, will then be short-circuited 
through a resistance, C. Hence C must be large enough 
to prevent damage to the cell. On moving the arm right 
over on to d,, the finger a will break contact with d, and 
a and b will be in parallel on the contact d. Since, when 
a breake contact with d,, it will be carrying the current 
produced by the cell through the resistance, C, this current 
should be kept as small as possible to prevent sparking. 
Of course, in practice the movement of the arm from one 
contact to the other occupies only a very short space of 
time. If we allow a drop of four volts in the resistance, C, 
during the time that the current to the lamps passes 
through the finger a, 


where C is the current in amperes safely carried, d is the 4 
then Resistance of C = 190 04 ohm. 


diameter of the wire in inches, and a is a constant depend- 
ing on the material used. This constant may be made 
much bigger than for continuous current-carrying purposes, 
as it is only required now and again and for short times. 
The value of 2 for (bare) copper wire continuously carrying 
current and wound in a coil is about 2,460, and the value 
for any other material may be calculated from the rule 
a œ pŻ (p = specific resistance), 

on the assumption that the “coefficient of emissivity of 
heat ” is the same in both cases. 

Under the circumstances of the question, a might be 
made from 14 to 24 times the value thus discovered, and 
this would give a perfectly safe diameter.—T. C. 


Answer to No. 183 (awarded 6s.).—The duty of an 


The current through C when the cell is short-circuited by 
it will then be 


01 = 50 amperes, 


which will prevent excessive sparking, damage to the cell, 
or a perceptible drop in the potential difference between 
the mains during the operation of cutting out a cell.— 
H. R. C. 


Answer to No. 183 (awarded 5s.).—The effect desired by 
the insertion of such an apparatus is the regulation of the 
charging and discharging voltages of accumulators, so as to 
render it impossible to leave the regulating switch in such 
accumulator-regulating switch is to increase or decrease the pa haga eg 8 8 . * 
pambo of ell charging or con e walt cirit, 25 Fe aer n a mado withoat caning 

. d ; . any “jumping or “flicker in any i „ on 
ig eet er tpt 5 5 3 Pe distribution mains. From the want of such an apparatus 
aingle strip of metal, one of two things would bappen on = apa sah os dk must either 5 579 85 5 
switching in or out a cell: (1) the circuit would be momen- will b. 4 3 f 1 5 Abain. Bogna and 
tarily broken, or (2) the cell, being switched in or out, | parking at thes = oe 5 which will ee ce the 
would be momentarily short-circuited. The disadvantages pe ea a 5 oi eating, ete., and, 10 short, 
are obvious. In (1) it is an absolute necessity in anything | oon making the 85 5 i iha oiher han d, if 
but a small private plant that the supply of current should 8 * 
be continuous and . ; also the sparking would 
be very serious. In (2) the cell being short-circuited through 
a resistance of only a few yards of cable, would be ruined. 


Accumucaror : 
REEVLATING Aen. 
SVC 


In order to prevent either the circuit being broken or 
the cell short-circuited, the moving contact arm is made in 
two pieces, connected electrically only through a piece of 
wire whose resistance and carrying capacity depend on the 
number of cells to be switched in or out by moving the 
arm from one stud to the next, and the maximum current 
likely to be taken by the lamps, etc. To take an example, 
suppose the maximum current likely to be taken from the 
cells was 100 amperes, and it was required to switch in or 


there is no break between each switch contact, the cell or 
cells will be momentarily short-circuited, and the switch 
can be left in such a position as to leave the cells short- 
circuited, ruining the switch and damaging the accumu- 
lators. A number of regulating switches are supplied 
having breaks between contacts, but without resistance 
being inserted ; and where manufacturers do supply switches 
for the purpose of meeting the requirements given above, 
they seem to consider any resistance sufficient for the 
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purpose, and on the score of cheapness (and possibly 


compactness) the resistance is often supplied mounted 
with the switch iteelf—somewhat as shown in Fig. 1. 
A far better and more satisfactory arrangement is to 
build the switch in such a manner that the resistance 
can be placed in any position away from it, being connected 
to the switch by cables, and the switch should therefore 
have an additional contact, as well as an extra contact arm 


Fia. 2. 


or lever (see Fig. 2). The resistance should carry the normal 
current without overheating, and the amount of resistance 
necessary is obtained by dividing the number of volte 
between each contact by the normal current of either 
charging or discharging circuit. For example: take a 
normal current of 100 a, regulating switch cutting out 
single bells (take voltage as 2), .. the required resistance 


will be 100 02 ohm. Build up with resistance wire of 


sufficient sectional area to carry 100 a without overheating. 
F. B. HALL. 


Question No. 184.—Why is the earthing plate of a lightning 
conductor always surrounded with coke saturated with 
water before being covered up ? 

Best Answer to No. 184 (awarded 108.).— The most 
essentia: condition, which if neglected would make the 
lightning conductor, instead of being a protection against 
lightning, a very dangerous piece of apparatus,” is that, 
when the conductor has reached the ground, it should be 
so arranged that it will make a good and constant com- 
munication with the earth—that is, electrical communica- 
tion—offering very little resistance. Generally, where 
possible, a well is sunk into some water-bearing stratum, 
so that in the greatest droughts the earth-plate will remain 
in sufficient water to ensure continual contact. But where 
the well is out of the question a large plate of copper is placed 
in the earth, being surrounded by broken carbon, cinders, 
or coke, by which the surface of the earth-plate is consider- 
ably increased and a much more intimate connection with 
the earth is made on account of the good conducting 
qualities of the coke. But the most essential part of this 
method is in the chemical action effected by the addition 
of the water, by which a coating of sulphide is given to 
the copper plate, thus protecting it from any further 
corrosive action due to the damp soil ; further, the absorp- 
tion of moisture by the coke or carbon keeps it more damp 
than it would otherwise be.—J. C. B. 


Answer to No. 184 (awarded 5s.).—To dwell too largely 
upon the importance of leading all conductors into moist 
earth, or, as technically called, good earth,” would be 
scarcely possible. It would, perhaps, not be too strong an 
expression to say that the part of the conductor above 
ground is a mere appendage to that underground, the 
essential function of the whole apparatus—that of 
dispersing the electric force harmlessly—being accom- 
plished by the subterranean portion. There is no doubt 
that in nine cases out of ten when a building provided 
With a good conductor is struck by lightning, it is for want 
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ofa“ earth.” The first and in all cases most prefer- 
able is to lay the conductor deep enough into the ground 
to reach permanent moisture ; when this exists in a con- 
siderable mass the stranded conductor (if one be used) 
being unstranded for a sbort length is quite sufficient to 
ensure a “good earth” provided the strands enclose an 
area of at least one square yard. If the soil contains little 
or no moisture, except at great depths, to be reached 
only by a vast amount of labour and 5 the 
system chiefly adopted is to place at the bottom of the 
underground connection an apparatus made either of copper 
or iron (copper preferably), shaped somewhat in the form 
of a harrow, af thickly embedded in charcoal, or, as 
oftener done, in coke and cinders. But it may be 
doubted whether this is sufficient to make a “ good earth ” 
under all circumstances. Perhaps it will do so in 99 cases 
and fail in the hundredth. Small private houses may be 
well protected by this system, but it cannot be recom- 
mended as absolutely safe for large edifices and public 
buildings. Another arrangement, invented by M. Callard, 
is one in which the iron conductor is terminated by a kind of 
galvanised iron grapnel placed in a wicker basket filled 
with charcoal, which is placed between two layers of char- 
coal or cinders sunk as deeply as conveniently can be. In 
towns the water-pipes and gas-maine, possessing as they do 
large metallic surfaces, are generally utilised for making 
the earth contact.—J. H. J. | 


Answer to No. 184 (awarded 6s.).—Without entering into 
a discussion of the reasons why an iron rod with a point at 


the end should collect the strain set up between a cloud 


and the earth when a difference of potential exists, it will 
be sufficient for the purposes of the question to state that 
this is the case, and that the effect of the pointed rod is to 
cause a gradual equalisation of potential instead of a sudden 
one, accompanied by a dangerous disruptive discharge. An 
important factor in the accomplishment of this end is the 
nature of the path afforded to the electricity by the 
earth connection. That is to say, if a rod were 
stuck on the top of a building without being 
earthed, it would actually endanger the building, owing 
to its point “attracting” the discharge. Hence it 
is evident that a path of small resistance must be 
afforded to earth. This may be done by burying a large 
copper plate in wet soil, or sinking it in a well where such 
is available. But it is often difficult to get a good contact 
between the plate itself and the soil. Hence the expedient 
mentioned in the question is adopted—i.e., the plate is 
covered up with wet coke. Coke is chosen because it is a 
fairly good conductor, and its effect is therefore to increase 
the conducting surface between cloud and earth greatly. 
The coke is soaked with water so that when the soil is put 
over it and pressed down it may “cake” together with 
the coke into a more or less compact mass and afford 
a satisfactory contact. The effect, therefore, is simply to 
diminish the resistance of the “cloud to earth” path, and 
to allow the gradual discharge to take place more quickly, 
or at a lower difference of potential, than would otherwise 
be possible. The possibility of a large and dangerous 
difference of potential is therefore avoided, and the safety 
of surrounding objects much increased by a careful carrying 
out of the process described.—T. C. 


HAMPSTEAD ELECTRICITY ACCOUNTS. 


The following is the report of Mr. A. P. Johnson, clerk 
to the Vestry of St. John, Hampstead, to the Lighting 
Committee, on the working of the electricity department 
of the Vestry for the 12 months ended March 25, 1899. 
The revenue account, balance-sheet, and statement of 
electricity generated, sold, etc., are appended : 


It is again my pleasant duty to report on the continued growth 
and the increasingly remunerative result of the Vestry's lighting 
undertaking during the past year, and I propose, as in former years, 
to lay before you a few facts in relation to, and explanatory of, the 
accounts. The gross amount of loan debt at March 25, 1899, 
stood at £126,570, being an increase of £67,170 on the previous 
year, no less than three loans having been completed during the 
year. Ab first sight this would appear abnormal; but, as a 
matter of fact, the greater d of ib was for expenditure 
up to the end of the preceding year, March 25, 1898. The 
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particulars of the loans are as follows: on account of addi- 
tional plant ordered by the Vestry on March 3, 1898 (loan No. 4), 
£16,700; to meet expenditure to March 25, 1898, on all other 
extensions of plant and machinery up to that date (two loans, 
Nos. 5 and 6, of £39,980 and £10,490 respectively), £50,470 total. 
£67,170. As is our usual experience, considerable difficulty and 
delay was caused by the London County Council before the loans 
were actually available, every conceivable detail requiring to be 
furnished, and every voucher, contract, and other document 
examined. A thorough enquiry is indeed inevitable, and, perhaps, 
necessary; but owing, it would seem, to the Council’s insufficient 
staff, no less than 10 months intervened between the date of the 
Vestry's application and the final granting of the loan, during 
which time the Vestry were paying a high rate of interest to the 
bankers on an accumulating overdraft. Nor is this Vestry the 
only victim in this respect ; other vestries share a similar fate. 
Since the granting of the two last-mentioned loans, however, the 
Vestry have, whenever practicable, applied for loans on the 
estimated cost, which has resulted in the 5 alluded to 
being, to a large extent, overcome. Nevertheless, this course is 
impracticable in repect to the current capital expenditure, because 
the Vestry cannot possibly estimate what that expenditure will be. 
For instance, the Vestry will have to apply for a loan for the 
major portion of the expenditure for the past year. Up to 
March 25, 1898, the Council granted all the Vestry’s applications 
for loans for capital outlay from the inception of the under- 
taking, lees the sum of £873, a much smaller figure that at one 
time appeared likely. This, perhaps, is not altogether unsatis- 
factory so far as the Vestry is concerned, and I would suggest that 
this amount be transferred from revenue, so that, as from that 
date, the Vestry starte with a clear sheet. This can conveniently 
be done just now while the revenue surplus can meet it, and, of 
course, it will obviate the provision of interest on the borrowing 
of that sum in future years. Sanction was obtained from the 
Council before the expiration of the year for a further loan of 
£2,560 to meet the expenditure on the West End-lane arc lighting 
scheme, but the money was not actually forthcoming until the 
new financial year had commenced. As anticipated in my last 
report, the granting of the loans alluded to on the estimated coat, 
has resulted in a net decrease of the interest on bankers’ overdrafts 
of £758—viz., from £1,251 to £493—but, on the other hand, the 
interest on loans has increased from £1,730 in 1897-8 to £2,971 in 
1898-9. Still, the item for interest would have been considerably 
augmented had we, instead, paid interest on overdraft, the rate in 
the latter case averaging quite 4 per cent., while in the former 
case it is but 3 percent. It will be seen that the Council’s charge 
for interest has advanced from 23 to 3 per cent., the average rate 
on the whole of the six loans now standing just about that figure. 
Of the £126,570 granted by the Council, the sum of £3 443. 
148. 4d. has already been repaid, the net indebtedness, therefore, 
at March 25 being £123,126. 53. 8d. Owing to the fact of the three 
last loans being granted during the year, no instalment in respect 
of these has become payable (thus affording a great relief to the 
revenue account); but next year the instalments will become due, 
so that this item will show a substantial increase, 

A glance at the capital account, which gives the capital 
expenditure under the various heade, will reveal the facb thav the 

test amount has been incurred in providing the new machinery 
ordered by the Vestry, the figures being £11.130. Is. 3d., while 
the cost of the additional mains—viz , £6,866. 188. 2d.—indicates 
that the Vestry are continuing the policy of laying down mains 
in streets that are likely to furnish conaumers—a course justified 
by experience. A large number of additional streets have been 
wired, the total number up to March 25 being 155 oat of a possible 
360. The Vestry having adopted the Wright’s patent demand 
indicator, the cost of meters and instruments has more than 
doubled that of the previous year, every consumer being now 
supplied with an indicator. The cost of these ranges from 
EI. lls. 6d. for a five-ampere to £3. 138. 6d. for a 100-ampere 
instrument. The £2,219. Os. 5d. expended on buildings consists 
mainly of work executed by Messrs. Yerbury and Sons in pateng 
in new foundations to engines, erection of new offices, and laying 
down new fireproof flooring. Altogether tbe actual outlay, includ- 
ing £1,160, the value of the original site of the station, amounts 
to £125,410. 

In the revenue account is shown the working expenses, income 
and gross profit for the year, the latter item being £13,014. 
17s. 84d., as against £8,081. Os 94d. in 1897-8, and £5,257. 12s. 
in 1896-7, so that whereas the profit as between the two years 
1896-7 and 1897-8 shows an increase of 54 per cent., the increase 
as between 1897-8 and 1898 9 is equivalent to 6l per cent. The 
income has grown from £15,930. 38. 10d. to £24,377. 10a. 44d. 
about 53 per cent., while the expenditure has but increased by 
45 per cent., a atriking testimony to the care and economy of your 
engineer and staff at the station, I give below the average income 
per quarter for the last three years: 1896 7. £2,685. 33. 7d.; 
1897-8, £3,982. 10s. 11d.; 1898-9, £6,094. 7s. 7d. ; which shows 
again the steady growth of the undertaking. In considering the 
income from public lighting, it is advisable, perhaps, to point out 
that a liberal discount isallowed on the figuro quoted, so that the net 
income on this head is £1,922. 19:. 3d., which charge to the Vestry 
includes renewals of carbons ant nll repairs to posts, lamps, etc. 
The profit on public lighting is, therefore, much less than is 
popularly supposed, but I would submit to the committee that, 
with a view to holding the Vestry free from all reproach in the 
matter, it would be, perhaps, advisable for the committee to 
substitute a charge that would be sufficient to cover the actual 
cost of the light. and maintenance, and renewals of the lamps 
only. The coal bill necessarily corresponds to the increasing 
output, and is represented by £5,131. 28. ld. The other 


‘figures, tabulated below in comparison with those of previous 


years, call for no special comment with the exception, perhaps, 
of those under the head of Engines and Boilers,” which 
include the reseating of the boilers amounting to £565, work, it 
will be remembered, carried out by Meesrs. Yerbury and Sons. 
The £290. ls. lld. for repairs to machinery represents almost 
entirely the difference between the cost of Siemens’s original 
alternator and the new exciter supplied during the year. This is, 
as well as the previous item, properly a depreciation ch 80 
that if only working expenses, strictly speaking, had been charged 
to this account the gross profit would have been even more favour- 
able than it now appears. It should be noted also that the 
management expenses, in spite of the expansion of the under. 
taking, show but little increase. Nevertheless, I would suggest 
that the committee reconsider the item for general establishment 
charges (representing the official work at the Vestry Hall). At 
present the charge is the same as that for gas lighting, while the 
amount of time expended on the latter is in no way comparable 
with the former. 


871 |25 8 
28 888. ls 
Item of income and 3 88 > be 2 
expenditure. EE KE 8 
2 3 2 
INCOME. £ £ £ 
Sale of currenii 06. 3,432 |11 ,583/14 238 
Public lighting. 1,030 | 1,470 1,145 
Rental of meters 142 365 
Sundry receipt. 3 8 


Profit on works 1 — — 


EXPENDITURE. 
Generation — £ £ 
/ - 2,036 | 3, 101] 3.330 5, 131013, 808 
Oil and stores 351 353 
Wages at generating station 948 | 1,101 
Repairs to : 
Buildings a 81 13 
Engines and boilers........ ...... 214 777 
Dynamos, te. 4 8 
Machinery, tools, etc............. 25 21 
Distribution— 
Wages to fitters, etc. ......... 8| — 
Repairs to mains. 5 10 115 
Conaumers’ apparatus 13 15 
Distributing apparatus 67 104 
Public Lamps — 
Repairs and renewals ........... 164 259 
Rates, taxes, et̃e 394 442 
Management — 
Salaries of engineers 670 875 
Stationery and printing ......... 154 159 
General establishment charges 290 282 
Special Charges — 
Insurance. 81 117 
Dise cu treie 98 356 ‘ 
Testing meters, etc. ............ nae ee 2 33 
Sündiessss aa a — 69 178 
Repayments and Interest — 
Repayments... aeee ͥ 464 595 1.188 444 
Interest on loans ͥ 1034 1.692) 1.730 427 
Interest on overdrafts ............ 416 | 1,066} 1 251 3,226 
Bad debts and allowances | — 4 8 14 26 
afin. aei 7 522 11,526 12,024 16,037 47.109 


In this year an additional amount of £68. 133. 6d. was written 
off for preliminary capital expenses. 


In the net revenue account is ehown the net profit on the year’s 
working, after the interest and principal of loana has been dis- 
charged. The latter I have dealt with earlier in my report, but I 
would point out the comparatively insignificant amount of bad 
debts, which represent a percentage of 06 on the gross income. 
Altogether, the bad debts have only amounted to £26 since the 
inauguration of the undertaking. Nevertheless, it is advisable 
and prudent to assume that this charge will increase, particularly 
in the case of residents in flats, where frequently we have con- 
siderable difficulty in recovering the moneys due. It is, indeed, 
time for the committee to seriously consider as to the adop- 
tion of a scheme whereby deposits can be secured in such 
cases before the supply is given. This has become neces- 
sary in Manchester and other large towns, and it is particularly 
advieable in the Vestry’s case, because so many of our newest 
consumere are of this description. Bankruptcies and liquida- 
tions are now in progress with a few of our consumers, but have 
not been included in the above item of bad debts owing to the 
dividends not having been declared up to the time of closing the 
accounts. It has been found necessary to prosecute in a few 
instances for the recovery of amounts due, always, up to the 
present, with success. The net profit ia £8,339. 15s. 64d., after 
discharging all interest and principal charges and providing for 
the bad debts. This represents 6 65 per cent. on the total cay ital 
outlay, an eminently satisfactory return. For the nurposes of 
comparison I will assume, as in previous years, that the Vestry area 
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private trading company. In that case, assuming the prinvipal 
repaid to be equivalent to a contribution to depreciation or 
reserve, the dividend due to the shareholdera would be (if the 
whole of the profita were available for dividend) at the rate of 
9'5 per cent.—a lucrative undertaking. The dividend ” during 
the two previous years was 5 59 and 7 per cent. respectively. Under 
the terms of the Vestry's provisional order, the committee should 
consider the advisability of reducing the charge for the light, and 
in addition, the question of contributing the year’s profits as an 
instalment towards the formation of a reserve fund to meet any 
exceptional demand on the undertaking in future years. The 
maximum of the reserve fund is 10 per cent. of the capital, and 
5 the capital standing at £125,410, the amount so placed 
aside should be £12,541. The accumulated profits up to March 25 
were £11,160, out of which, if the Vestry decide to adopt my 
suggestion of transferring the £873, before referred to, from 
revenue profits to capital, that amount would be defrayed, reduc- 
ing the profit to £10,287. In order, however, to have a balance on 
the right side at the bankers, it would be advisable to retain 
£2,000 or £3 000 of this on current account, which leaves, say, 
£7,500 available for reserve, which I would suggest be invested in 
some approved Government stock. 

The balance-sheet reveals the fact that we are no longer indebted 
to the Vestry’s rates for the sume received from them in the earlier 
stages of the undertaking towards making up the deficits then 
existing. Liabilities to creditors, stock and assets, are shown in 
the usual form, while a salutary feature is the fact of a cash 
balance in the banker’s hands, the first in the history of the 
undertaking. 

REVENUE ACCOUNT. 


Dr. Generation. £ s. d. 
„ arar e — £5,131 2 1 
Oil, waste, water, and engine · room 
Norssss Senses e Odes 574 0 1 
Wages at generating station 1 312 19 7 
Repaire and maintenance of build - 
ings, £62. 10e. 4d.; engines and 
boilers, £1.091. 7s. 3d. ; dynamos, 
etc., £2. 6s.; machinery, instru- 
ments, tools, etc., £290. le. IId... 1,446 5 6 
General charges 015 4 
— 8465 2 7 
Distribution. 
Repairs and maintenance of mains. 44 1 5 
Transformers, meters, switches. and 
other apparatus on consumers’ pre- 
66˙UUnß aũA sacs ioncuans etentore 08 67 7 10 
Apparatus at distributing stations... 75 8 4 
— 186 17 7 
Public Lampe. 

Repairs and rene walls ꝛ„ e ù 255 3 4 
Rates and taxes E E E A i 353 5 2 
Management F-xpenres. 

Salaries of engineer .. 991 2 5 
Printing and stationery . . 112 10 6 
General establishment charges — 276 1 3 
1,379 14 2 
O. her Charges, 
Insurance e oes 9113 5 
Discount public lighting, £430. 
128. 11d. ; ditto private consumers, 
£180. 5a. 8 dũduuuw·•U— sees e 610 18 7 
Testing and certification of meters... 19 17 10 
— 722 9 10 
N 11 362 12 8 
Balance carried to net revenue account 13 014 17 8 
124,377 10 4 
Cr. i 
Sale of current per meter at 24d., 4d., and 6d. per £ s. d. 
B E U ˙²˙·̃r reer C 21.190 5 8 
Public lighting. ee 2.353 12 2 
23,543 17 10 
Rental of meters .............scsscsssseseees S 9888 801 18 10 
Sandry receipt ”ê s . . 24 13 12 11 
Profit on works . . 183 0 9 


£24,377 10 4 
BALANCE SHEET. : 


Dr. Liabilities. £ s d. 
Capital account sssessoessse „ 127,730 0 0 
Sundry credit ore 8,725 7 0 
Net revenue account 11.160 8 8 

£147,615 15 8 

Cr. Assets. £ ead. 
Capital account amount expended for works ...... 125,410 5 9 
Stores on band—mains, £583. 128. lld. ; house 

services, £566. lls. 9d.; transformera, £553. 


Os. 7d. ; meters, £1,328. 58. 8d. ; coal, £71. 16a.; 


oils, waste, etc., £77. 10s. 9d.; engires and 

boilers, £184. 3s. 91. ; general, £381. 8a. ......... 3,746 9 5 
Electric light consumers for current and meter 

rent, £9,002. 108. 6d.; other debtors, £262. 17a. 9265 7 6 
Cash balance in hand. EEE EE EES 9,193 13 0 


£147,615 15 8 


STATEMENT OF ELECTRICITY GENERATED, SOLD, Ero. 


Quantity gonaren in B.T. units . a 1,208,832 
Quantit Public lamps j } 

sold N Private consumers 907,772 1,001,916 
Quantity used on works .............ssesssessse . . 3 ‘ 16,000 
Total quantity accounted foe‚&,nſn m — 4 1,017,916 
Quantity not accounted fouu...:. : 190,916 
Number of public lamps. e 53 
Total maximum supply demanded (kilowatts ........... 917 


COMPANIES’ MEETINGS AND REPORTS. 


CENTRAL LONDON RAILWAY COMPANY. 


The eighth ordinary general meeting of the Central London 
Railway Company was held on Wednesday last at the Westminster 
Palace Hotel, S.W., under the presidency of Sir Henry Oakley, 
the chairman of the Company. 

The Secretary (Mr. R. O. Graham) having read the notice 
convening the meeting, 

The Chairman said : You will observe that during the half-year 
we have spent the sum of £396,000 on the certificate of the 
engineer, that works and plant to that amount have been com- 
pleted in terms of the contract, and our total expenditure now 
amounts to £2 841,985. We are nearing so rapidly the end of our 
work that it will be necessary to make a final call upon the share- 
holders) We have stated that in the report, so that your 
attention may be called to it, and I may add that the call 
will be made payable on Sept. 1. The position of the railwa 
is that it is now fast approaching completion. You will 
see by the engineer’s report the amount and the nature of 
the work csrried on during the past half-year, happily without 
any trouble or disaster, or anything to impede ite steady progress. 
The nature of the work, as I think I explained on a previous 
occasion, renders it unavoidably slow The whole of the under- 
ground work must be carried out and completed before we can 
commence that on the eurface, because the shafts through which 
the underground material is extracted from the road, and the rails 
and other fixtures hoisted ipto it, can only be used for the purpose 
of getting accees to our lower regions. But everything has gone 
on very satisfactorily, and several members of your Board had the 
pleasure only last week of traversing from one end of the railway 
tu the other over the permanent rails, showing that we are really 
in a substantial condition towards reaching the final end of our work. 
Atthe Mansion House, which, as you are all aware, has been a source 
of serious work as well as of some anxiety, everything underground 
has been happily accomplished. The large area lying between the 
Bank and the Exchange and the Mansion House has been exca- 
vated ; the whole of the roadway there is supported by our steel 
roof, and the shafts to reach the lower station are completed. The 
larger tunnels for the station are also finished, so that what you 
may term the substantial fabric of the undertaking at that point 
has passed all chance of danger or further difficulty. I think it is 
due to the City authorities to state that thev have helped us most 
cordially and substantially at that point. Up tw the beginning of 
this year we had been compelled to do any work affecting the 
surface at night only, and on our representing to the authorities 
how seriously that would impede the completion of our work they, 
through their engineer, made an arrangement with our engineer 
that a certain small area of the surface should be handed 
to us on which we could carry on the work by day as well as by 
night, That, our engineer telles me, shortened the time for the 
completion of the underground station by at least three or four 
months, and we certainly are indebted to theCorporation authorities 
for their cordiality in helping ue. On our journey—it may be of 
some interest to you to hear this, because all sorts of rumours 
have been afloat to the effect that the tunnels at so great a depth 
would be unwholesome—on our journey the other day, from end 
to end of the system, we found the atmosphere really enjoyable ; 
in fact, far more pleasant than the upper surface. There was 
ample ventilation, and those who had been at work below for 
months told me it is in the same good state all the year round, 
It is pleasanter in the winter because it is rather warmer than 
the atmosphere above, and in summer it is cooler. I think 
it is well to promulgate that in order that any idle fears or 
doubts may be dissipated when we are approaching the opening. 
At Shepherd’s Bush, our western terminus, the works have gone 
on exceedingly well. The whole of the large buildings are finished, 
the boilers are fixed, the dynamos, the engines, and the motors 
for hauling the trains are fast advancing towards completion, and 
the place now looks like a busy hive of machinery, and promises 
well for our future ability to carry on our work successfully. 
Eighteen out of the 28 motors are ready, the electric fittings are 
advancing, and all the cables necessary for the conduct of the 
electric force from one end to the other are in hand and on the 
ground. Still, I must not convey to you that the line is so nearly 
ready that you may expect it to be shortly opened, because that is 
not quite the case. There is a vast amount of detail work yet to 
be done, and from the porition of the undertaking it is work that 
can be carried on only slowly and with the greatest possible care and 
circumspection. By way of indicating that, let me say that the 
rails on which our carriages and motors are to run weigh 100lb. to 
the yard. They are fixed on open sleepers, and those sleepers are 
embedded in concrete, because, under the advice of our nt, triad 
we have taken every precaution possible to limit the possibility of 
disturbance to the road inasmuch as in such a position the 
difficulty of repairing would be serious. We have therefore spent 


154 


as possible with the view to its future continuous and uninter- 
rupted use. The carriages are fast advancing, and I have the 
assurance of the chairman of the Ashbury Company that they will 
be delivered in good time. so that as soon as our machinery i- 
ready the carriages will be in our possession. We have inspected 
those that are ready; we have approved of the pattern. and I 
think the public will like them when they travel in them, for they 
are commodious and roomy and will be aa light as elecrric light 
can make them. The next point, I think, I may mention to you 
is the means of getting access to our stations. You know 
they are from 50fct. to 80ft. under ground, and can be 
reached only by lifts. The engineers have arranged that at 
the Mansion House, for example. there shall be five lifts, each 
capable of carrying about 100 peoole, so that assuming a train 
of 400 or 500 people arriving ab the Mansion House they can all be 
wafted to the surface and the lifta returned for the next train in 
less than a couple of minutes. We think, therefore, as far as 
ingress and are concerned that our arrangements are sach 
that they will tempt the publiọ to travel by our line. Our stations 
are possibly the least forward, for the reagon I have just given, 
that we could not attack them until the main underground work 
was completed ; but all of them are in progress. They are up to 
the ground level and above in most cases. Some are just getting 
ready for the roof. At the Post Office and Chancery-lane and 
Davies-street, in Oxford-street, we are somewhat in arrear, because. 
as I explained to you last time, we had to keep the Post Office and 
Chancery-lane open in aid of the work of pumping the air for the 
City excavation and lifting the earth through. But they are now 
in hand, and our contractors assure us that the utmost diligence 
will be exercised in bringing them to a completion as soon as 
possible. There is one point about these stations that may be worth 
mentioning to you, and that is with regard to the area above 
each of them. The Board have not thought it right to attempt 
any building above them at present. Our first aim and object 
was to get the railway ready, but some day or other it may be 
worth your while, or the while of some other contractor, to erect 
buildings over our offices, as we are told by our surveyor that they 
are all in capital positions and will let at remunerative rates. But 
at all events there will be a substantial revenue derived by the 
Company either by way of ground rent, or, if they put buildings 
up, then as landlords. We have had applications from the con- 
tractors offering to take them all ; but the Board, having carefully 
considered the matter, determined to make the best enquiry they 
could before they dis of this property. Another point of 
interest mey be sta to be this, that power has been obtained 
by another company to make a new railway from the Marble Arch 
to Cricklewood, a Aitana of 44 miles. They propose to form a 
connection with us at tho Marble Arch, and when that railway 
is made it will of course enrich us by the product of the traffic to 
and from the distance they serve, and which is wholly uncompeti- 
tive with our own. 8) that while that is only an augury of 
the future enlargement by some means or other of the Central 
Railway, it indicates to use that, given our railway is successfully 
worked, the additions and connections to it will be extended much 
to our benefit. We have not, of course, taken any part in it except 
that of indicating our approval and arranging with them the 
means of connection between the two undertakings. Then the 
only other point I think that need be mentioned is our Bill in 
Parliament. That Bill, as you know, was to authorise the exten- 
sion of time and also the power to pay interest during the extended 
period we were constructing the line. That Bill was passed 
without opposition, and there was a very nice tribute paid to the 
public value of our undertaking by the members for the City of 
London, who both of them rather gracefully indicated their desire 
to have their names on the back of the Bill. Of course, we were 
flattered and honoured, and our Bill was presented with their 
approval. I now move, That the report and accounts as sub- 
mitted be received and adopted, and that the payment of interest 
at the rate of 3 per cent. per annum on the paid-up capital of the 
Company be and the eame is hereby approved.” 

Lord Rathmore seconded the resolution. 

Mr. Mattersdorf referred to the slowness of the work. and 
expressed the hope that the railway would be opened by Jan. 1 
next. He had been allowed to visit the works, and he thought 
they did credit to those who had had the supervision of them. 

The Chairman, in reply, said he forebore last time, as he must 
forebear now, from making any promise with regard to the opening 
of the line, and his real reason and justification wae that he could 
get no promise from the engineer. But from the progress made he 
was justified in saying that the line was rapidly approaching com- 
pletion, and no effort would be wanting either by the engineer, the 
contractor, or the Board to hasten the completion. As to the time 
occupied in completing the line, he thought in justification, both 
to the engineer and contractor, he ought to say that there was 
very great difficulty in obtaining rights of way and the possession 
of the property to begin with. Almost a year elapsed after the 
contract was let before a spade was effectively put into the ground. 

The resolution was then put and unanimously agr to. 

On the motion of Mr. Mattersdorf, seconded by Mr. Hales, a 
vote of thanks was accorded the chairman for presiding, and the 
proceedings terminated.— Financial Times. 


—— 


CITY AND SOUTH LONDON RAILWAY COMPANY. 


The half-yearly meeting of the City and South London Railway 
Company was held on Tueaday, Mr. C. G. Mott presiding. 

The Chairman said, in moving the adoption of the report and 
accounts, that the directors regretted they could not recommend 
the usual increase in the dividead which they had so often done, 
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more time and some more money in making as perfect a machine. 


This was partly due to the loss of traffic consequent upon the 
tramway competition. They did not object to ordinary businese 
competition, but that to which they had been subjected was moet 
unfair. The County Council had taken over the tramways, and in 
order to gain a little popularity they had reduced the fares below 
what was a legitimate rate. Although this had undoubtedly 
reduced the earning capacity of the line, the speed and other 
facilities they afforded had enabled them, despite this competition, 
to hold their own, and to show an increase in the number of 
passengers conveyed over the line during the half-year of 61,191, 
with an increase in their receipts of £392. Alluding to the 
development and prospects of the railway, he said that hitherto 
it had been an isolated line, connected with nothing, three miles 
in length, and dependent purely upon the local and residential 
traffic. The extensions they proposed to make would connect 
them with almost every railway system that had ita termini in the 
Metropolis. The extension to Moorgate-street would be opened 
in October, and that to Clapham in January next year. They had 
started the extension to Islington, which would be one of the 
most valuable they could complete, and would probably take a 
year and a-half to finish. They were also providing new rolling- 
stock. The capital for the Islington extension was iesued in 
March last, and had all been subscribed. They had alao been in 
treaty with the Brighton Company for a connection with their 
station at London Bridge, and they had agreed with the Brighton 
Company that it should be a joint property, and worked jointly. 
They were also proposing to do very much the same thing with 
the Great Northern and City Railway, and they had every hope of 
succeeding in their negotiations 
Mr. C. S. Grenfell seconded the motion, which was agreed to. 


LIVERPOOL OVERHEAD RAILWAY COMPANY. 


Report of the directors to be presented to the shareholders at 
the twenty-second ordinary half-yearly general meeting of the 
rhareholders, to be held at the Law Association Rooms, 14, Cook- 
street, Liverpool, on Tuesday, Aug. 15: 

In presenting the half-yearly statement of capital and revenue 
accounts to June 30, 1899, the directors have to report that the 
yross revenue receipts amount to 436.683. 12s. 6d., and the 
working expenses to £24,924. 5s. 8d. The number of passengers 
carried during the last two years is as follows: 


Half-year Half. year Half-yvear Half. year 

ending ending ending ending 

Dec. 31, June 30, Dec. 31, une 30, 

1897. 1898. 1898. 1899. 

First class 621,392 637,547 663.177 594 669 
Second class.. ...... 2 790,768 2,686,651 2, 962.827 2, 445.572 
Workmen (special 1,055,330 1, 148,743 1.268 917 1,435,038 
return tickets) ee )i72ñ — — 
Total 4,467,490 4.472.941 4,894,921 4,475,279 


There has been an increase in the number of passengers carried of 
2,338, but a decrease in the receipts of £946, mainly due to the 
extension of the time during which workmen’s return tickets are 
nvailable, and to a decreaee in the number of first-class passengers, 
caused by the competition of the electric tramways. By consent 
of the Dock Board, trains are now run on the northern section up 
to 11.30 p.m. The Bill sanctioned by the shareholders at the laat 
meeting for the equipment and working of the Waterloo and 
Great Crosby Tramways has paesed both Houses of Parliament, 
and now awaits the Royal assent, and the work is being proceeded 
with. 
Revenue Account. 


Receipts from passenger traffic amount to £35,960 5 3 
Miscellaneous receipttitiꝭ . 2 723 7 3 
436,683 12 6 

Less working expenses 5 24,924 5 8 
£11,759 6 10 

Deduct interest on mortgage debentures....... - 3,400 0 0 
£8,359 6 10 

Add balance brought forward Dec. 31, 1898 ......... 4,586 1 5 
Leaving available for divided . £12955 8 3 


Out of this balance your directors recommend the declaration of 
dividends at the following rates (less income tax) payable on and 
after Aug. 17 next: 5 per ceat. per annum on preference shares, 
£3,000; 24 per cent. per annum on ordinary shares, £5,625; 
leaving a balance of £4,320. 8s. 3d. to be carried forward to next 
half-year. 

REVENUE ACCOUNT. 


Expenditure. £ s. d. 

Maintenance of way, works, and statioKEk s. 4,108 17 10 
Locomotive powèr ..... cies  sesssrsessoresosssso avseceoas 6.746 15 0 
Repairs and renewals of carriagees 715 1 3 
Traffic expenses ........ scevesiiees: sersesrersesesrerresereeone 9,064 10 7 
General charges ........ FFF e 2,210 3 6 
Law charges CCC i Stains š 55 4 6 
Compensation .............. „ 65 9 6 
Rents, rates, and taxes 1886 5 0 
Government dutt· U Um —ꝛ seessos sercos 71 18 6 
24.924 5 8 

Balance carried to net revenue account 11,568 1 9 
8 


| 
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Receipts. £ a d. 
Passenger traffic .. eee .. V 35,960 5 3 
Freese 8 43 4 3 
PG0§ ⁵ A ĩ 8 468 12 11 
FAfff.(²Äõ ²˙¹ ¹ ! AA 20 5 0 


436,492 7 5 


CITY OF LONDON ELECTRIC LIGHTING COMPANY, 
LIMITED. 


The following is the half-yearly interim report of this company : 
Your directors now beg to submit their half-yearly report ta the 
shareholders, the issue of which has been deferred until the Select 
Committee of the House of Lords had given their decision on the 
provisional order for empowering the Charing Cross and Strand 
Electricity Supply Corporation, Limited, to supply electric energy 
in the City of London in competition with your Company. Your 
directors, regret that, notwithstanding the strenuous opposition 
of this Company, the order has been confirmed. Under these 
circumstances your directora have been compelled to reduce the 
Company’s charges for electric energy to no higher prices than are 
scheduled in the Charing Cross Company’s provisional order. 
This must have a very serious effect on this Company’s revenue, 
and your directors can only hope that the increase of customers 
will be such as to gradually mitigate the seriousness of the reduc- 
tions. In view of the entire alteration of the position which has 
been brought about by the paesing of the Charing Cross and Strand 
Corporation’s provisional order, your directors will seriously con- 
sider the policy of extending your Company’s area of supply in 
various directions. The demand for electricity in other districts 
would employ your Company’s machinery during the times when 
it is now idle owing to the restricted demand in the City, and con- 
sequently your Company would be enabled to charge lower rates 
than are now being charged in the Strand and other districts, and 
which would still be remunerative to your Company. Your 
directora propose also to apply to Parliament, as soon as 
possible, for an Act to relieve the Company of the obliga- 
tions imposed by the Act of 1893 as to depreciation and 
reserve funds, imposing in leu thereof no larger obligations 
than are imposed on other companies which have to keep 
their accounts in the form prescribed by the Board of Trade. 
Your directors, in view of the unknown effect which the above- 
mentioned reductions in the price for electricity will have upon 
the Company’s revenue, have decided that it is inadvisable to 
declare an interim dividend on account for the six months ended 
Jane 30 last on the Company’s ordinary shares. Warrants for the 
half-yearly dividend on the Company’s preference shares will be 
posted on Aug. 3, 1899. The interest on the Company’s debenture 
stock for the six months ended June 30 last has been paid. Your 
directors have appointed Mr. Philip Debell Tuckett, a very large 
shareholder, as a member of the Board. The number of customers 
and equivalent of 8-c.p. lamps connected on July 19, 1899, were 
7.863 and 390,808 respectively. The corresponding figures on 
July 20, 1898, were 6,715 customers and 323 868 lamps. On 
July 19, 1899, there were in addition 12,432 lamps awaiting 
connection on cumpletion of the consumers’ wiring, etc. 


NATIONAL TELEPHONE COMPANY. 


The report of the directors of the National Telephone Company, 
Limited, for the half-year ended June 30 states that the income 
accrued in respect of the business of the half-year amounts to 
£602,146, as compared with £538 959 for the corresponding period 
of 1898, being an increase of £63,187. The working expenses for 
the half-year amount to £332,257, as compared with £303,101 for 
the corresponding period of 1898, being an increase of £29 155. 
The net result for the half-year (after deducting the Post Office 
royalties amounting to £58,859) is a profit balance of £211,029 as 
compared with £186,184 for the corresponding period of 1898, beiny 
an increase of £21,844. The rentals carried forward for unexpired 
terms of running contracts amount to £651.74] as compared with 
£565,620 at the corresponding period of 1898, or an increaee of 
£86,120. Out of the available balance of £178,963 shown by the 
net revenue account the Board will recommend the payment of a 
dividend at the rate of 6 per cent. per annum, less income tax, on 
the first and second preference shares, 5 per cent. per annum, less 
income tax, on the third preference sha; es, and 6 per cent. per 
annum, free of income tax, on the ordinary shares. The Board 
also propose to transfer £60,000 to the reserve fund, and to carry 
forward the balance of £5,213. The sum of £372,329 has been 
expended on capital account during the half-year in the erection 
of 10,479 additional exchange and private lines, and in the con- 
struction of underground lines. 


— 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Salford.—-The Corporation invite tenders for the eupply, 
delivery, and erection of eight 750-kw. continuous-current steam 
dynamos. Tenders by Aug. 8. 

Battersea.—The Vestry are prepared to receive tenders for the 
supply and carrying out of various works in connection with the 
electric lighting of the parish. Tenders by Aug. 31. 


J. -The Corporation invite tenders for the electrical 
equipment of 10 double-bogie tramcars. Specifications can be 
obtained on deposit of £1. la. from Mr. Robt. C. Quin, Corpora- 
tion Electricity Works, Blackpool, and tenders must be sent in, 
endorsed Tender for Car Equipment,” by Aug. 21. 

Ingleton.—The Ingleton Electric Light and Power Company, 
Limited, invite tenders for the supply of dynamos, switchboards, 
batteries, and street wiring. Messrs. G. Gilkes and Co., of Canal 
Ironworks, Kendal, will furnish all particulars on receipt of £1. ls., 
which will be returned on receipt of a bona fide tender. 

Halifax.—The Technical Iostruction Committee invite tenders 
for installing the electric light at the Municipal Technical School. 
Specifications and plans of the building can be obtained at the 
office of the Borough Electrical Engineer, Foundry-street, Halifax, 
on deposit of EI. ls. Tenders, endorsed Electric Lighting,” 
must be eent to Mr. Keighley Walton, town clerk, by Aug. 9. 

Carlisle.—The Corporation invite tenders for the supply and 
delivery, together with the fixing thereof at the electric generating 
station situate in James-atreet, of boilers and engines and dynamos 
for traction purposes, together with condensing plant. Specifica- 
tions, etc., can be obtained at the office of the Town Clerk, 
Carlisle, Tenders by Aug. 17. For detaile see advertisement. 


Swansea.—The Harbour Trustees invite tenders for the erection 
of engine, boiler, and accumulator houses at their south dock 
lock. Plans, etc., from the trustees’ engineer, Mr. A. O. Schenk, 
Harbour Office:, Swansea. Tenders, sealed, and marked outside 
South Dock Engine House,” should be addressed and delivered 
to Mr. Talfourd Scrick, clerk, Harbour Offices, Swansea, by 
10 a.m. on Aug. 10. 

East Ham.—The Urban District Council invite tenders for the 
supply and erection of the following: (Section A) combined 
electric light and traction plant—engine, generators, overhead line 
equipment, motorcars, switchboard, arc lamps, etc. ; (B) water- 
tube boi'ers, feed pumps, piping, condeneers, cooling tower, tank, 
and purifier; (C) cable for electric lighting. Tenders by 12 noon 
on Sept. 9. For details see advertisement. 

Dundee.—The Town Council invite tenders for the overhead 
line equipment and rail bonding of the Perth-road route and the 
Lochee route. Specifications, forms of tender, etc., on application 
to Mr. Walter H. Tittensor, city electrical engineer, Dudhope- 
crescent-road, Dundee, on deposit of £2 for each section. Tenders, 
marked on the outside Tender for Tramway Plant,” to be sent 
to Sir Thomas Thornton, LL.D., town clerk, City Chambers, 
Dandee, by Aug. 23. 

Glasgow.—The Corporation invite tenders for the supply of (1) 
switchboards and instruments; (2) high-conductivity copper bus 
bare, unmachined : (3) electricity meters. Copies of specifications, 
with form of tender, may be had on application to Mr. W. A. 
Chamen, the engineer, 75, Waterloo-etreet, Glasgow, upon pay- 
ment of £2. 2s. for each specification. Tender, marked Tender 
for ——, Electricity Department,” must be sent to Mr. J. D. 
Marwick, town clerk, City Chambers, Glasgow, by Aug. 21. 


Withington (Lancs.).—The Urban District Council invite 
tenders for the work required in wiring and providing the neces- 
sary fittings for lighting the town hall by electricity from the 
5 mains. Forms of tender, with schedule and any 
further information, can be obtained from Mr. A. H. Mountain, 
A. M. I. C. E., surveyor to the Council. Tenders to be endorsed 
“ Electric Lighting,” and delivered, addressed to Mr. Albert 
Roberts, clerk, Town Hall, Withington, by 5 p. m. on 8th inst. 


Colwyn Bay.—The Urban District Council invite tenders for 
boiler, feed pipes, pumps, tank, feed-water heater, steam and 
exhaust connections, 60-kw. steam dynamo, balancer, and boosters, 
switchboard, accumulators, and street cables. Particulars, form of 
tender, etc., of Mr. William Jones, A. M. I. C. E., town surveyor, 
Council Offices, Colwyn Bay, and of Messre. Lacey, Clirehugh, and 
Sillar, 2, Queen Anne’s-gate, Westminster, and 78, King-street, 
Manchester. Tendere, endorsed ‘Electric Lighting, Contract 
No. —,” must be delivered to Mr. Jos. H. Roberts, clerk, Council 
Offices, Colwyn Bay, by 10 a.m. on Aug. 22. For details see 
advertisement. 

Perth.— The Commissioners invite tenders for the supply and 
erection of water-tube boilers and fittings, economiser, feed pumps, 
etc. ; pipework, etc., in engine and boiler house; surface con- 
densing plant; steam dynamos, balancing motor generator and 
booster (vertical high-speed engines); storage batteries; main 
switchboard and connections; overhead engine-room travelling 
crane ; underground mains, conduits and roadwork for public and 
private lighting; station lighting. Plans, etc., and forms of 
tender may be obtained of Mr. W. C. C. Hawtayne, M.I E E., 
consulting engineer, 9, Queen-street-place, London, E.C., on 
payment of five guineas. Tenders by 12 noon on Aug. 28. For 
details see advertisement. 

Motherwell.—The Commissioners of the Bargh of Motherwell 
invite tenders for the supply, delivery, and fixing at the electric 
generating station, situated off Wateon-street, or elsewhere in the 
burgh, of boilers, engines, dynamos, pumps and feed pipes, steam, 
exhaust, and drain pipes, crane, feed heater, and feed-water tank, 
storage battery, switchboard and boosters, arc lamps and their 
erection, incandescent street lamps and fittings, together with the 
erection of same in existing lanterns, feeders, mains, arc lamp 
leads, incandescent street lamp leads, with all laying, jointing, 
and connecting, including all road work, building of boxes, etc., 
and supply and erection of arc lamp-posts. Tenders by Aug. 18. 
For details see advertisement. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply, erection, and carrying out of work in con- 
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nection with the electric lighting of the parish as follows : Speci- 
fication Nu. 4—overhead travelling (hand or electric) crane; 
No. 5—batteries ; No. 6—steam, etc., pipes, feed pumps, feed 
heater, tanks, ejector condensers, economiser, sump pump, tools, 
Ste.; No. 7—switchboard and boosters. Persons tendering are 
at liberty to tender for either specification, but not for part 
of a specification. General conditions, forms of tender and con- 
tract, and drawings may be obtained on application to the Vestry 
Clerk, at the Municipal Buildings, Lavender-hill, S.W., on pay- 
ment of £3. 33. for each specification. Tenders, sealed and marked 
** Electric Lighting, Tender to Specification No. —,” must be sent 
to Mr. Marcus Wilkins, vestry clerk, Municipal Buildings 
Lavender-bill, by 12 noon on Aug. 31. The contract will be 
prepared by and at the expense of the Vestry. Persons tendering 
will be required to declare in their tender that they pay the trade 
union rate of wages, etc., and must append to the tender a 
schedule of the wages paid to the various classes of workmen 
employed by them at the time of tendering. 


RESULTS OF TENDERS. 


Tooting.—The tender of Mr. Stegman, at £42. 4s., has been 
accepted by the Nursee’ Home Committee for fitting up telephones 
and electric bells at the home. 


Leyton.—The Urban District Council have accepted the tender 
of Mr. F. J. Coxhead, Drayton road, at £5,555, for the erection of 
boiler-house, engine and dynamo rooms, including boiler setting, 
constraction of main flue, etc., at their electric light station, 
Cathall-road, Leytonstone. The surveyor’s estimate was £5,240. 


Barnsiey.— The Park and Lighting Committee have accepted 
the following tenders for buildings at the electric light station : 
Meseres. J. K. Taylor and Sons, bricksetters’ work, £282. ] 38. Id.; 
Messers. Newton, Chambers, and Co, ironfounders’ work, E230; 
Messrs. W. Robinson and Son, carpenter and joiner's work, 
£44. 10s.; Miss Fleming, slaters' work, £51. 10s.; Mr. S. Rusb- 
forth, plumbers’ work, £8. 12s.; Messrs. T. L. Stephenson and 
Son, painters’ work, £14. 10s. The tender of Messrs. Johnson 
and Phillips for the supply of additional plant for £2,236 has also 
been accepted. 


Dudley.—The following tenders have been recommended for 
acceptance in connection with the electric lighting scheme: 
Section A.—Boilers, etc. 


Babcock and Wilcox ..............ccccecceceeeess EFEO TES £2,017 0 0 
Section B.—Machinery, etc. 
Westinghouse Company . 6,169 0 0 


Section C.— Cables and street work. 

Callender’s Cable Construction Company 
Section D.— Street- ligbting. 

Johnson and Phillipe 
Section E.— Travelling crane. 


0 % %%% „%%% % „ „ „%%% „„ „%%% %% % % % % % % „% „„ „ „6% %% „„ „„ „„6„%ö c“ 


Est imat 250 0 0 
Section F.— Buildings, stack, and engine- beds. 
Whittaker and Co. 5,466 18 3 


PO ee „ „ „„ „eee „„ eee SHFesesesesesseneasas 


BUSINESS NOTES. 


Sheerness.—The Urban District Council are taking steps to 
introduce electric light and electric trams into the town. 

Oldham.—The Town Council have referred back a motion by 
555 Electric Lighting Committee to spend £4,000 on a new boiler- 

ouse, 

Gloucester.—The foundation stone of the new electricity works 
was laid on Wednesday last week by the Mayor (H. R. J. 
Braine, Eeq.). 

Ripley.—The Urban District Council have adopted the tender 
of Mesers. Page and Medhurst, Manchester, for reporting on the 
lighting schome. 

Metropolitan Electric Supply Company. — The directors 
announce an interim dividend for the past half-year at the rate 
of 5 per cent. per annum. 

Halifax. —The City Council have resolved that application be 
made for sanction to borrow £18,842 for electric lighting, and 
£49,217 for electric tramways. 

Maidstone.—The Town Council have just entered into a contract 
with a local firm of electrical engineers to instal the electric light 
in the town at a coet of £22,000. 

Bexhill.—The application of Mr. W. M. Morphy for the electric 
tramways to connect Bexhill and St. Leonards has been sanctioned 
by the Light Railways Commissioners. 

Wrexham.—The Town Council have decided to apply for a 
further loan of £20,000, repayable in 30 yeare, for the establieh- 
ment of electrical supply works for the borough. 

Douglas. The contemplated improvement of the promenade, 
which is estimated to cost £50,000, will allow of electric traction 
being substituted for horee traction on the tramways. 

Surbiton.—The District Council have decided to lease their 
poa aoan order for the electric lighting of the district to 

Jallender’s Cable and Construction Company. Limited. 

Manchester.—The Town Council have decided to apply to the 
Local Government Board for power to borrow £22,000 for the 
outlay in connection with the new cable stores at Ardwick. 

West Ham.—Mr. J. K. Bock has been appointed borough elec- 
trical engineer for the present. Mr. Bock formerly acted as chief 
pecistant to Mr, Steinitz, with whom he also came from Leicester. 


motion was to 


appointed to consider and report on a scheme for electric tramways 
for the district. 


electric lighting works. 


contracusubmitted by Mr. H. Lanyon. 
write to several electric lighting firms to obtain the moet favour- 
able terms they are ready to grant. 


Newton Electrical Works.—This company are sending out 


notices that owing to the increase of cost of raw material they 
are compelled to increase their prices all round by 10 per cent. on 
the net coet. 


Rotherham.—At the meeting of the Council on Wednesday, a 
be pro to the effect that a committee be 


Personal.—Mr. C. W. G. Little, late chief construction engi- 


neer of the British Thomson- Houston Company, Limited, has 
been appointed on the managerial staff of the British Electric 
Traction Company, Limited. 


Bangor.— The City Council have appointed Mr. Price Foulkes 
White to the office of clerk of the works in connection with the 
The contract with the Electric Free 
Wiring Company has been sealed. 

Redruth.—The Urban Council have adopted the draft lighting 
They have also resolved to 


Dudley.—The Railway, Tramway, and Electric Lighting Com- 


mittee have decided to recommend the Council to make applica- 
tion to borrow £33,000 for provision of a permanent electrical 
atation and plant for electric lighting. 


Mirfield.—A conference is to be held between a sub-committee 


of the District Council and the Tramways Committee of the 
Huddersfield Corporation as to the terms on which the electric 
tramway system could be extended to Mirfield, 


Biackburn.—The Local Government Board enquiry for the 


borrowing of £25,000 to carry out the scheme of lighting and 
traction extensions prepared by Messrs. Lacey, Clirehugh, and 
Sillar was held at Blackburn on Tuesday, Aug. 1. 


Cleethorpes.—The Urban District Council have decided to 


apply for a provisional order for electric lighting purposes. It is 
stated that in the case of electric traction being used by the 
tramways, the power would be taken from the Council. 


Inchioore.— The tramway company has completed arrangements 


for the running of the electric trams upon their Inchicore branch. 
Preliminary trials have been made which have been perfectly 
successful, and no doubt the line will very shortly be running 
regularly. ! 


Harrow.—The Urban District Council have received notice from 


the electric light company that they are about to extend their 
mains along Welldon-crescent and new roads on the Hindes-road 
estute, and also from Roxeth-hill along Northolt-road to the end | 
of Alma-road. 


Lynn. —A Local Government Board enquiry was held last week 
by Colonel W. R. Slacke, R.E., into the APUERI by the Lynn 
Corporation for powers to borrow a further sum of £2,700 for 


extensions in connection with the electric lighting scheme. There 


was no opposition. 


West Bromwich.—The Electric Lighting Committee having 
recommended the Council to apply to the Local Government 
Board for sanction to borrow £30,000 for the pur of laying 
down electric plant and mains, it has been decided to defer the 
matter for two months, i 

Acton.—At the meeting of the Urban District Council held on 
the 25th ult., the Council instructed Messrs. Lacey, Clirebugh, 
and Sillar to prepare at once the necessary plans and specifications 
for the electric lighting and power planta in connection with the 
scheme drawn out by them last year. 

Partnership.— Mr. B. H. Jenkinson has resigned his position as 
manager to the National Electric Wiring Company, Limited, and 
bas entered into business with Mr. A. C. Hands, manufacturer of 
electric light fittings, art-metal work, switchboards, switches, and 
accessories, Garlick-hill, Cannon-street, E.C. 

Whitechapel. —The Electrical Committee recommend the erec- 
tion of apparatus for purifying the water used in the boilers, and 
that a sum not exceeding £1,500 be expended for this purpose. It 
is recommended that the offer of Mr. Jno. Every, for tanks and 
apparatus for purifying the water, be accepted. 

Dudley Electric Tramways.—The British Electric Traction 
Company, having received official sanction, commenced the public 
running of the electric cars last week. The cars are run aboat 
every 15 minutes instead of half-hourly, as was the case with the 
steam service. There are no alterations in the fares. 

Warrington.—At the last meeting of the Town Council tendere 
amounting to £50,986. 23. 6d. were accepted for the construction 
of the new destructor premises and plant, the new electric lighting 
premises and plant, and other works in connection therewith, 
subject to the approval of the Local Government Board. 

Stookton.—The foundation stone of the electricity works has 
been laid by Mrs. Ford, wife of the manager of the gasworks, 
under whose superintendence the building of the works is being 
carried out. The cost is estimated at about £28,000. The equip- 
ment of the works is in the hands of the Brush Company. 

Bournemouth and Poole Electricity Supply Company.—The 
directors of the Bournemouth and Poole Electricity Supply Com- 
pany, Limited, have declared an interim dividend on the prefer- 
ence shares at the rate of 44 per cent. per annum, leas income 
tax, for the half-year ended Jane 30 last, payable 15th inst. 

Hastivgs.—The Town Council have decided to support Mr. 
Murphy’s echeme to provide Hastings, Bexhill, and district wi 
light railways. Amongst the terms are a contribution by the 
promoters of £5,000 towards the old town improvement scheme, 
and the Council will have the first right of purchase after 25 years. 
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Uxbridge.—At the District Council meeting last week a letter 
was read from the Uxbridge and District Development Syndicate, 
Limited, asking for sanction to an application for a provisional 
order to supply electricity to public and private persons, Consent 
was withheld, the Council agreeing to discuss the whole question 
of lighting the town at ite next meeting. 


Newark.—The Electric Lighting Committee have received 
notice from the Electrical Power Distributing Company of their 
intention to apply for an order to supply electricity within the 
borough of Newark. The borough surveyor has been instructed 
to reporb on the best manner of supplying the town with elec- 
tricity for the purpose of lighting and power. 


The Millennium.—Surely we all ought to earnestly wish for the 
inauguration of the millennium if we are to have this continued 
bickering between labour and capital. The news from Sheffield 
is the trades union protest againat the committee giving any con- 
tract to Mesars. Ferranti. Eventually, after some discussion, the 
matter was lefd for the Council to finally decide at their next 
meeting. 

Chelmsford.—-At the last meeting of the Town Council a letter 
was read from Mr. F. R Reeves, secretary to the Chelmsford 
Electric Light Company, Limited, stating that the Corporation’s 
offer to purchase the company’s undertaking for £24,000 had been 
submitted to the directors, and he was instructed to say the pro- 
55 was one they could not accept. The offer to sell would now 

withdrawn. 


Derby. — The Electric Lighting Committee of the Derby Cor- 
poration have had under consideration the question of the revision 
of charges for electricity, and recommend the Council to make the 
following alteration in the ecale of charges: from 64. per unit for 
the first 14 hours average use of the maximum demand, and 3d 
per unit afterwards, to fd. per unit for the first hour and 3d. per 
unit afterwards. 

Marking Time.—Already arrangements are being made for the 
next session of Parliament. Although the present session bas not 
been prorogued, and although a large number of the schemes have 
received sanction, it seeme probable that the next session may 
reach high-water mark. Local authorities, as well as companies, 
are active, and, indeed, about two-thirds of the applications come 
from local authorities. 

Sunderland.— Messrs. Dick, Kerr, and Co., of London, have 
received a contract for the reconstruction of 94 miles of line 
and the construction of three miles of new line, and for 26 cara at 
a price of £126,000. The system used will be the overhead trolley 
system, and the power will be supplied from the Corporation 
electric light station. The Corporation have bought out the 
present company for £36,000. 

Linooln.—The City Council have received a report from the 
Electricity Works Committee referring to the laying of mains and 
also to the cost of laying electric tramwaye in certain directions. 
In the latter case they propose a further expenditure of £4.000. 
They also recommend another extension at a cost of £1,500. Both 
recommendations have been adopted by the Council and instruc- 
tions given for application to Parliament. 

Electric Tram Experiment.—The proposal to spend £180,000 
op an experimental electric tramline between Westminster and 
Tooting came up at the London County Council meeting on 
Tuesday on a demand of the Highways Committee for 4 10, 000 for 
preliminary expenses. Colonel Ford and De. White wanted to 
limit the experiment to the Clapham portion of the line, but their 
amendment was rejected and the money voted. 

Barnsley.—The borough surveyor has made a report to the 
committee as to the provision of tramways in Barnsley and dis- 
trict, and the committee have directed that the report be printed 
and a copy supplied to each member of the Council. Application 
is to be made to the Local Government Board for sanction to the 
borrowing of £3,000 (in place of £2,631. 153. 1d.) as the estimated 
cost of the proposed extensions at the electric light station. 

Caerphilly.—Mesers. Wardrop and Monckton, of Victoria- 
street, should have been deecribed in our last issue as the con- 
sulting engineers for the electric light and power installation in 
the Rhymney Railway Company’s new shops in Caerphilly, instead 
of being described as the contractors. We had already mentioned 
that the contract had been placed with Mesers. J. H. Holmes and 
Co., of Newcastle-on-Tyne, and Messrs. J. B. Saunders, of Cardiff. 

Ingleton.— At the last meeting of tne District Council a letter 
was read from the Board of Trade transmitting a copy of the 
license proposed to be issued to the Ingleton Electric Light and 
Power Company, and asking if the Council had any observations 
to make in regard to it. After discussion, a resolution was passed 
stating that the Council had no objection to the license, but they 
thought it undesirable that the mains should be laid in the centre 
of the road. 

Iiford.—We are glad to see that the members of the District 
Council are taking an intelligent interest in the use of electrical 
energy for lighting purposes. At the last meeting of the Council 
one of the members (Mr. Bell) pointed out for the information of 
his conatituents that electric light at 5d. per unit was equal in 
price to gas at 2s. 6d. per 1,000fc. He hinted that efforts were 
being made to hido these comparative costs, and so to prevent the 
installation of the electric light. 

Spen Valley.—It is to be hoped that the contending parties who 
have alternative tramway schemes will find some means of agree- 
ment. We may say that there has been a great deal of what we 
may term uuparliamentary feeling over this scheme. Perhaps the 
enquiry at Dewsbury will form the beginning of the end, in that it 
hat led to the British Electric Traction scheme being sanctioned ; 


and if all the authorities concerned will accept this decision, it 
will greatly facilitate successful working. 

Dewsbury.—Great interest was taken by Dewsbury and the 
Spen Valley in the enquiry held on Tuesday into the application 
of the British Electric Traction Company for powers to construct 
a line through these districts. The application was opposed by 
the Councils of Dewsbury, Heckmondwike, and Cleckheaton 
these authorities having a joint municipal scheme which, provided 
the present opposition succeeds, will come before the Light 
Railway Commissioners as soon as possible. 

Nuneaton.—At a town meeting held last weck, after a long 
discuseion, a resolution was passed by a very large majority that, 
in the opinion of the meeting, it was desirable to acquire the 
undertaking of the Nuneaton Electric Company, Limited, as 
offered to them for the sum of £5.000, and that the Council be 
requested to purchase it. There is no doubt that if the Council 
follow this suggestion they will undertake a considerable expendi- 
ture to make the lighting more popular and auccessful. 

Port Louis —The tender of Messrs. Dawson and Co., of 9 and 
10, Pancras-lane, London, E.C., for electric lighting having been 
accepted by the Municipal Council of Port Louis, Mauritius, they 
have been granted the concession for the sole right to light the 
town and suburbs. Messrs. Dawson and Co. are the owners of the 

resent gasworks, and they have decided to instal the electric 
light throughout the entire area. They have already very 
numerous applications from householders for electric lighting. 

Electrical Castings and Engineering Company, Limited.— 
This Company has been formed, with a capital of £30,000 in £1 
shares, for the purpose of carrying on the business of manufac- 
turers of castiogs, forgings, and apparatus for electric lighting, 
electric transmission of power, electric railways, electric tram- 
ways, electro-chemical, electro-metallurgical, and such other 
purposes as are advantageous to the Company in connection with 
new developments and improvements in electrical and general 
engineering. 

Sheffiela.—At the next meeting of the Sheffield City Council 
Mr. A. Muir Wilson will move: That it be an instruction to the 
Tramways Committee to consider and report as to the desirability 
of applying for power during the next session of Parliament for 
the extension of the tramway line, for which power has already 
been obtained, from its present termination in Lydgate-lane at or 
near Hallamgate-road, along Crookes, Dark-lane, or Northfield- 
road, Heavygate-road, and Walkley-road, to the termination of 
the Waikley tramway at the junction of South-road and Walkley- 
road, 

Southern Electrical Installation and Wiring Company, 
Limited.—This Company has been formed primarily to work a 
free wiring contract with the Hastings Corporation ander 4 
contract by which the Company agrees for the term of five years 
and thereafter until either party determines the agreement, to 
wire premises free of charge for occupiers giving satisfactory 
security; and, in return, the Corporation undertakes to collect 
for the Company the sum of ld. per unit for tbe energy consumed 
on the premises so wired, with a certain minimum payment in 
each quarter. 

Eastbourne.—The Bill confirming the Eastbourne electric 
lighting provisional order has received the Royal assent. The 
Electric Lighting Committee recommend that application be made 
to the Local Government Board for sanction to borrow the amount 
required for the purchase of the companya undertaking—viz., for 
the purchase of the undertakiog of the tbourne Electric Lighb 
Company, pursuant to Clause 2 of the agreement, £82,135; for 
new plant and machinery received, or on order, pursuant to 
Clause 5 of the agreement, £5,000; for costs of provisional order, 
£250—total, £87,385. 

Coventry.—The tramway extensions have been sanctioned in 
due course after a careful inspection by the Board of Trade. The 
company have comwenced running their electric cars, whereby it 
ia to be hoped that Stoke and the other outlying districts will be 
greatly benefited. At the last meeting of the City Council, the 
Estates and Finance Committee presented a second report 
regarding the wiring of St. Mary's Hall and the offices adjacent 
for the electric light, and recommended that the lighting of the 
hall be carried out by means of tive electroliers, each carrying 
25 16-c.p. lamps. The report was adopted. 

Ben Cleach.—This is the bighest summit in the Ochil range, 
and is to be made more accessible to old men and aidons in that 
an electric railway ia to be erected to its summit. Mr. Hewitt, of 
Manchester, the engineer to the promoters, has now concluded his 
final arrangements, and in all likelihood the construction of the 
line will be proceeded with without delay, and it is hoped that it 
will be ready for next season’s traffic. This sat wey will not only 
be a great boon to Alva and neighbourhood, but will open up one 
of the most beautiful and most historic diatricte of Scotland to the 
tourist. The situation chosen for this project is one of the finest 
in the kingdom, as the view, both for grandeur and extent, has nob 
its equal in the British Isles, 

Isliogton.—There isa very pretty question, not in dispute, but 
under consideration, between Islington and St. Pancras, and we 
are afraid that this is one of a very large number of cases which must 
arise under existing procedure. The St. Pancras people desire to 
lay mains in one or two roads in the parish of Islington, for the 
purpose of supplying current to consumers in the parish of Sb. 
Pancras. The Parliamentary Committee of Islington has sought 
the advice of its solicitor, who suggests a remedy in Be. 
Pancras applying for a license to the Board of Trade which, if 
applied for, the Islington Vestry should not oppose. While on 
this question of Islington, we may state that the London County 
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Council has agreed to advance a loan of £20,000, part of £72,000— 
the expenditure authorised for the purpose of electric lighting. 


Electric Lighting Orders and Liocenses.—A return just issued 
by the Board of Trade shows that during the years 1883-1898 
inclusive the number of orders applied for under the Electric 
Lighting Acts was 644, and the number made by the Department 
was 457, of which 452 were confirmed by Parliament. The number 
of these orders that have been revoked or repealed is 103. The 
figures for 1898 were: applications 84, orders made 67, and con- 
firmed by Parliament 65 —totals which have been exceeded only 
in 1883 and 1890 In regard to licensee, the total number applied 
for during the 16 years was 46, of which 30 were granted and 28 
have been revoked or repealed or have expired. No licenses were 
applied for during last year. 


Bedford —It is rather surprising to read the criticism upon 
electric light undertakings. Usually, before the work originally 
contemplated is completed, it is found necessary for extensions to 
be made; thus before a station can really get into what we may 
term ordinary work, a longer time ia taken than would be the case 
if a sufficiently large scheme was put through in the first instance. 
This has been the case with Bedford, and because there ie nob an 
immediate return upon the capital some people are declaiming. 
We think in the majority of cases the declaim should be at 
someone’s short-sighteaness. In very few cases has a central station 
failed to pay in a short time after completion when properly 
designed, constructed, and organieed Many have paid all their 
a within 18 months, some in the second year, and few have 
failed to pay in the third year. 


Leioester.— The Gas and Lighting Committee have considered 
the desirability of erecting a water-gas plant, and a deputation is 
to be sent round to towns to examine such plant in operation. So 
far as the electric lighting department is concerned the report of 
the committee seems very satisfactory. It is to the effect that the 
total outpat of electric current from the central station for the 
half year ending June 30 last was 342 327 Board of Trade units, 
as against 224,642 units in the corresponding period of last year, 
being an increase of 117,685 units, or 52:38 per cent. At a special 
meeting of the Town Council held last week, the chairman of the 
Electric Lighting Committee stated that in the course of the next 
two months he would have to ask the sanction of the Town 
Council to the borrowing of £100 000 for increasing the electrical 
apparatus and distributing mains throughout the town. 


Metropolitan and District Railway Company.—The report of 
the directors for the half-year ending June 30 states that the 
contracts have been let for the Whitechapel and Bow railway, and 
the works will be vigorously prosecuted. The Ealing and Harrow 
line was progressing rapidly. The reporta of the engineers on 
these two lines, and that of Sir John Wolfe Barry, K C.B., and 
Sir W. H. Preece, C.B., upon the electric traction experiments are 
given in the report. Sir John Barry reports that the generating 
station at Warwick-road is nearly complete, and should be finished 
during the current month. Nearly all the conductor rails have been 
delivered and about one quarter have already been laid in the road. 
He anticipates the whole of the line equipment will be completed 
by the end of August. The various engines, motor bogies. boilers, 
etc., were all well in hand, and work on the experimental train 
was progressing satisfactorily. The woodwork of four of the 
coaches was complete. The greater portion of the ironwork and 
fittings were ready, and the wheela, bogies, and axles were being 
manufactured. He hopes that the experiments may commence in 
about two months. 


Wireless Telegrapby.— Wireless telegraphy, says a political 
contemporary, is likely to receive official recognition and adoption 
at a much earlier date than was at one time expected. The experi- 
ments carried on at Epsom during the last few days have convinced 
the War Office experts that electrical communications from camp 
to camp can be very sati-factorily, safely, and speedily carried on 
without wires. he site on which the apecial apparatus was 
erected is the little hill just opposite Lord Rosebery's residence, 
The Durdans The spot is exactly 27 miles from the camp at 
Aldershot, and it was reported to the War Office on Saturday that 
over that distance it wa» possible to keep up a continuous corre, 
spondence. An endeavour was unsuccessfully made to intercept 
the messages at intervening stations, as it was upon this point 
that the new system was regarded as most open to distrust. The 
report, however, is so favourable that the Department may be 
expected to forthwith adopt the Marconi system, which, it is con- 
tended, will make it practically impossible for an enemy to tap 
the current.” That the Admiralty is moving in the same direc- 
tion may be gathered from the announcement already made 
to the effect that Signor Marconi is at present ab sea with the 
squadrons engaged in the naval manœuvres. 


Liverpool.—A_ proposal is to be submitted by the Tramway 
Committee at the next meeting of the Council to extend the 
electric tramway system over the whole of the city. The proposal 
involves the expenditure of about a quarter of a million sterling, 
of which about £120,000 is represented by the cost of the 
permanent way and the overhead electrical equipment, and 
£110,000 for the rolling-stock. It is proposed to obtain 200 top- 
seated electric cars, 50 such cars to be delivered in each quarter 
of next year. In connection with this, we may say there has been 
an unfortunate disagreement between the chairman (Mr. Ruther- 
ford) and the Tramway Committee which has led to the chairman 
resigning his seat. In his letter of resignation he says: The 
reason I resigned is because I do not see how I can usefully to you 
and to the city continue to hold the office. The reorganisation 
echemes being now practically completed, the great work before 
the committee is to put down the electric plant throughout as 
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rapidly as ible. The complete plan of this work is before you 
to-day, and it only remains to carry it out. I consider that it 
should be carried out and finished within two years from now.“ 

Dublin. --A rather funny accident, unfortunately attended with 
serious injury, took place at Dublin the other day on the Clontarf 
electric tramway line at Amiens-street. One of the passengers 
desired the car to stop in order that he might leave, and was told 
to pull the bell. Instead of doing this, he pulled the trolley rope 
and pulled off the trolley wheel ; the pole flying upwards struck 
the guard wire, which was smashed, part falling upon the live 
wire and the remainder into the street In i's fall the wire strack 
several people, who were more or leas seriously injured. Naturally 
this occurrence caused what the ordinary street loafer would call 
fireworks.“ For a time all vehicular traffic was diverted, causing 
considerable inconvenience, but it was not long before the break- 
down gang arrived, and the line was again pub into working 
order, traffic being resumed the same evening. Most of the men 
injured were found to be suffering from the effecte of shock. It is 
a happy occurrence that no injury was fatal, and that all those who 
have received injury are on the highway to recovery. 

Electric Light on the Embankment.—The Highways Com- 
mittee of the London County Council submitted the following 
report at the last meeting of the Council: The Council, on 
Feb. 15, 1898. authorised us to invite tenders by public advertise- 
ment for the erection of the generating station and for the supply 
of the dynamos and gas engines for the electric light installation, 
authorised by the Council’s General Powers Act, 1893, for the 
Victoria-embankment and Westminstec Bridge. Estimates of 
expenditure for this purpose, amounting in all to £25,300, were, 
it will be remembered, approved by the Council on July 13, 1897, 
and Feb. 15, 1898. Contracts have already been entered into for 
the supply of the dynamos and gas-engines, which are now being 
constructed. We have, under the authority above referred to, 
invited tenders for the erection of the generating station, and 
tendere as follows were received in response to the advertisements, 
and were referred to us by the Council on Jaly 25: Holloway 
Bros., £10,950; F. and H. J. Higgs. £11,614; J. Shillitoe, 
£11,790; B E. Nightingale, £13,573. The architect’s estimate of 
the work was £10.275, and the amount, therefore, of the lowest 
tender—that of Messrs. Holloway Bros.—exceeded the estimate 
by £675,” etc. The committee recommended the acceptance of 
Messrs. Holloway’s tender. 


Norwich.—The contractors for the tramways, Messrs. Pauling 
and Co., are face to face with the usual difficulty. Whenever 
work is urgently needed to be finished, the whole of the men 
have gone out on strike for an increase of pay. Itis often stated 
that contractors have no bowels of compassion for the men who 
work under them. We are inclined to think that the adverse 
criticism should be the other way. As a matter of facb, contractors 
do not know how to tender, inasmuch as the men whom they 
employ seem never to have the slightest consideration for the 
difficulties contractors have to encounter. It is not always 
a question of wages, although this of course is the ostensible 
difficulty. It must be remembered that contractors undertake 
to do certain work for a certain sum. Their calculations are made 
upon the current rate of wages, and they cannot, with justice to 
themselves, fall in with all the demands that may be made upon 
them by men when they are in the midst of carrying out euch 
work. The men are usually wise in their generation, and take 
the opportunity of striking when the greatest inconvenience is 
caused to everybody, so as to bring public grumbling to bear upon 
the shoulders of the contractors. If these men lived in America 
or in Germany they would receive their shrift, and if they had 
their deserts, the shorter the better. 

A New Automatic Wind-Up.—The Edison and Swan Electric 
Company are introducing a new automatic wind-up apparatus, 
which they call the Ediswan automatic wind-up apparatus 
(Killingworth Hedges's patent). The object of the apparatus is to 
lengthen or shorten the flexible wire on electric fittings at will 
The wind- ups are made in several patterns, including ceiling, wall, 
or floor, and table standard patterns. The winding gear consists 
of a porcelain drum on the ends of which are the terminals for 
the flexible cord. The drum revolves on a porcelain base, which 
is provided with terminale to which the leading-in wires are 
connected. These terminals form the supports for the drum 
when connected with the terminal plates fixed on its enda. 
A spring is used for winding the wire, and the apparatus is 
controlled automatically by means of a small stop on one end 
of the drum, which is caught by a ratchet wheel. It is claimed 
as an important feature of the Ediewan” wind-up apparatus 
that as it can be fitted to any table standard, it permite of the 
standard being carried about without any fear of disconnecting it 
from the wall socket, and obviates the necessity of having a length 
of wire straggling over the floor and table and knocking things 
over. The price of these handy wind-ups is 138. for the ceiling 
pattern, 13a. 6d. for the wall pattern, and 15s. for the table 
standard pattern. 

Kingaton-on-Thames.—At the last Council meeting it was 
resolved that a deputation should visit Dover in order to inspect 
and obtain particulars of the tramways in that town. The General 
Purposes Committee confirmed the action of their representatives 
at the recent conference held at the county hall, and the town 
clerk was instructed to supply the County Council with particulars 
of the scheme under which it wae pro to construct lines 
which could readily be connected with lines in the adjoining 
districte at four points at the borough boundary, and to state that 
the Corporation would be prepared to enter into arrangements for 
making such connections at all or any of such pointe, but that 
they proposed to retain the ownership of the lines in the borough, 
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and that they considered it desirable also that they should have 
the necessary powers to work the traffic upon their lines, the fact 
of their owning electricity works rendering it additionally practi- 
cable for them to carry out their desire in this respect. He was 
also instructed to add that the Corporation would be glad to cordially 
co-operate with the Surrey County Council and the adjoining 
local authorities in promoting a scheme that should be to the best 
interests of the ratepayers and the public at large. The town 
clerk was aleo inatructed to communicate with the Surbiton 
Urban District Council with a view to possible co-operation with 
that Council in the matter. 


Bolten.— At a recent meeting of the Electricity Committee the 
report of the electrical engineer in reference to the question of 
street-lighting was Approved. The Gas and Lighting Committee 
have been requested to arrange for an installation of 50 arc lamps 
in the central portion of the borough. The report of Mr. Ellis in 
reference to the question of street-lighting points out that the 
price for street-lighting by electricity, inatead of being double 
that of lighting by gas, compares very favourably when wo:ked 
out on a fair basis, and he contends that the streets will be better 
lighted than with gas lampe, even with arc lamps placed 80 yarda 
apart as proposed. Mr. Ellis saya: ‘As an alternative system, I 
should recommend that the arc lamps be fixed on every other 
pillar—viz., 80 yards apart—and that they all be extinguished at 
midnight, and that two 16-c.p. incandescent electric lamps be 
fixed on every pole, and light up when the arc lamps are extin- 
guished. 9 means there will be a light every 40 yards after 
midnight sufficient to light the streets efficiently for that portion 
of the night. On the other hand, there is no reason why the arc 
lamps should not be placed 60 yards or even 40 yards apart, but in 
either of these cases the lamps would be of smaller candle- power. 
With regard to the 60 yards, lamps could be placed on every third 
pole, which would be a distance of 120 yards, and a special pole 
would be fixed mid way between these poles on the opposite side of 
the roadway. With regard to the 40 yards, lamps could be fixed 
on every pole. The cost of this system is shown to be £2. 28. per 
16-c.p. electric lamp per annum, as compared with £2 58. for a 
16-c.p. gaslight.” 

West Bromwich.—At the meeting of the Urban District Council 
on Wednesday the Electric. Lighting Committee reported that they 
had resolved to appoint Mr. R. C. Quin, of Blackpool, consulting 
engineer, and having laid before him the provisional order and 
p in connection with the proposal for the generation of elec- 
tricity in the borough, a report setting forth the scheme to meet 
these requirements had been submitted by him. From the replies 
from various tradesmen and manufacturers within the compulsory 
area, with answers to questions as to how much light and power 
they might require, and from the quantity of power required 
for the trams, the committee consider it would be to the 
‘advantage of the Corporation to lay down works on the 
lines of Mr. Quin’s report. They estimate that the cost of 
the land and buildings and the various plant, sach as boilers, 
engines, mains, aud making connections, would be about £28,000. 
Before finally adopting the scheme the committee, seeing that 
for the fi:at two or three years the revenus might not be sufficient 
to covor all the capital expenditure, asked the Midland Electric 
Corporation for Power Distribution, Limited, at what price they 
were prepared to supply electricity in bulk to the Corporation at 
the borough boundary, the Corporation undertaking to bear all 
the expenses of distribution. The terms quoted by the company 

for both lighting and power, together with the special cost of 
distribution, made it impossible to supply electricity within the 
borough at reasonable rates. The committee therefore recom- 
mended the Council to apply to the Local Government Board for 
sanction to borrow £30,000 for the parpose of laying down plant 
and mains for the generation and distribution of electricity. 


Leeds.— In all matters of transition—and this holds good in the 
transition from horse traction to mechanical traction—troubles and 
difficulties have to be surmounted. It is exasperating no doubt to 
travellers to have to put up with inconvenience, but it is una void. 
able. At Leeda, as in other places, delay has occurred in building 
operations because of the disputes in the building trade, hence in 
one case steam cars have been used as a temporary expedient. Other 
1esidentsa want horse traction, or something for their convenience. 
No doubt in a short time the electric system will be gradually 
extended, and will be found to be perfectly satisfactory. Wemay 
state that the drivers and conductors engaged in the electrical 
and steam department have made an application for an increase in 
rates of wages. Ic will be better perhaps to put the cage fairly full as 
forwarded to the chairman of committee by Mr. J. Kelly, the branch 
secretary of the Amalgamated Association of Tramway, Hackney 
Carriage Employés, and Horsemen in general. Mr. Kelly states 
that the men request an advance of zd. per hour. Trailer car 
drivers are paid 4d. per hour, and it is proposed that after the 
fires three months they should receive 44d. ; trailer car guards 
have 4d. per hour for the first three months, and afterwards 44d., 
and it is proposed that they should have 44d. for the first three 
months and then 5d. ; electric car drivers have 54d. per hour for 
the first six months and 6d. afterwards, and it is suggested that 
they should start with 6d. and have 63d. after six months; electric 
car conductors have 4d. per hour for three months and then 44d., 
and it is proposed that they should commence with 44d and 
receive 5d. after three months; steam car drivers have 6d. for 
three months and then 6d., and it is asked that they 
should begin with 64d. and receive 7d. after three months; 
steam car conductors commence with 44d., and are advanced 
to 5d. after three months, and it is proposed that the rates 
should be 5d. at the beginning and 54d. at the end of three 
months, It is further proposed that after 12 months’ ger - 
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vice and additional farthing per man per hour should be 
granted, this farthing only to be granted to thcse men com- 
pleting the 12 monthe’ service after date of prospective increase. 
In making the application, Mr. Kelly draws the committee’s 
attention to the wages prevailing amongst the tramway men in 
other towns, which are in advance of those paid in this city. 
The electric drivers in Halifax are in receipt of a maximum 
of 64d. per hour; conductore 54d. per hour. In Birmingham 
the drivel's maximum wage on the cable and electric trams 
is 63.1. per hour, and the conductor's 54d. per hour, overtime 
and Sunday labour being paid at an increased rate. At 
Hull the maximum wage paid to drivers after a certain length 
of service is 7d. per hour, and the maximum wages paid to 
conductors 5d. per hour. Mr. Kelly adds: You will see by 
these comparisons that Leeds compares rather unfavourably, con- 
sidering the important and ever increasing heavy traffic. Owing 
to the developments of the electric system in other townships, 
there is a tendency to offer to men of the Leeds electric system a 
higher rate of wages, and one of my reasons for asking for an 
additional farthing per hour after 12 months’ service is that the men 
may have some inducement to remain in their present employment. 
With reference to steam drivers, they are not provided with 
uniform, and their work is of an arduous character, as they have 
to produce their own power. This necessitates these men spending 
& vast amount of time with their engines before their actual time 
counts. The electric drivers. owing to the high rates of speed and 
their unprotected position, have to meet and suffer all inclemencies 
of the weather, notwithetanding the clothing provided for them. 
I find, by your committee’s report, that the electric and steam 
sections are the source of profit to your undertaking, and I respect- 
fully submit their claims to your consideration.” 


PROVISIONAL PATENTS, 1899. 


JULY 24. 
15166. An improved form of olectrically-actuated railway 
signals. William Edward Langdon, Electrical Depart- 
ment, Midland Railway, Derby. 

Improvements ia electric storage battery plates. 
Rankin Kennedy, 89, Gathorne-terrace, Leeds. 

Improvements in the brushes of dynamos. Frederick 
John Chaplin, 77, Colmore-row, Birmingham. 

Improvements in rai!-bonds for electric railways. Fred 
Harris Dauiels, 111, Hatton-garden, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 103, 
April 25, 1899, being date of application in United States. ) 
(Complete specification.) 

Improvements in or pe taining to diaphragms fur 
telephones, phonographs, and the like. Arthur Sydney 
Bowley, 168, Fleet-street, London. 

Improvements in galvanic cells. William Benjamin 
Bary, 46, Lincoln’s-inn-fields, London. 

Improved electric elevated railway. Louis Johann 
Bruns and Hans Realf Ottesen, 322, High Holborn, 
London. (Complete specification. ) 

Imp: ovements in electric arc lamps. Frederic Georges 
Chagnaud, 36, Chancery-lane, London. (Complete speci- 


fication. ) l 
JULY 25. 

Improvements in electric lamps. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Edwin W. Rice, jun., United States). (Complete specifi- 
cation.) 

Improvements in insulating electrical conductors. 
5 William Colley, 37, Cursitor - street, Chancery- lane, 

ndon. 


15169 
15178. 


15189. 


15192 


15194 


15203 


15210. 
15268. 


15309. 


JULY 26. 
Improvements in tubular conduits for electric wiring. 
Thomas Taylor, 158, Edmund-street, Birmingham. 

15343. Improvements in electrico telegraphs. Edward Wythe 
Smith, 66, College-street, Chelsea, London. ` 
An imp: oved primary battery for generating electricity. 

Char'es Hughes Preston, 34, Walbrook, London. 
Improvements in electromotors Nicholas Popoff, 24, 
Southampton - buildings, Chancery-lane, London. 
Improved arc lamp having two aros io series. Wilhelm 
Mathiesen, 322, High Holborn, London. (Complete 
specification.) 
Improved secondary or storage battery. Titus de 
Michalowsky, 322, High Holborn, London. (Complete 


specification). 
JULY 27. 


15383. Process to effectuate metallic coatings on small articles 
by non-electrical way. André Darlay, 64, rue Lafontaine, 
Paris. (Date applied for under Patents, etc., Act, 1883, 
Sec. 103, Feb. 14, 1899, being date of application in 
Germany.) 

15407. Improvements in apparatus for controlling electrically- 
propelied trains. Tue Lancashire Dynamo and Motor 
Company, Limited. and Arthur Pemberton Wood, 34, 
Castle-street, Liverpool. 

15418. Improvements in insulated electrical conductors or 
cables. Henry Edmunds, 47, Lincoln’s-inn-fields, London. 


15335. 


15359. 


15365. 


15369. 


15370. 


160 


THE ELECTRICAL ENGINEER, AUGUST 4, 1899 


15404. Improvements in electrical distributing fuse boards 


for conoontric cables. 
Myddleton-equare, London. 


15426. An improved electric battery and process for construct- 
ing the electrodes for the same. Alberto Tribelhorn, 
18, Buckingham-street, Strand, London. (Complete 
specification). 

15438. A new or improved electrolytic process and apparatus 
for the production of chemically pure cupric sulphate 
and copper. Ernest Frenot, 70, Chancery-lane, London. 
(Complete specification.) 

15440. Improvements in electrolytic incandescent lamps. Max 
von Recklinghausen. Adolf Vogt, and Nernst Electric 
Light, Limited, 82, Victoria-street, London. 

15443. Improvements in and relating to electrical conductors. 
Michael Martin Bair, 45, Southampton-buildings, 
Chancery-lane. London. 

15460. A new or improved tap-switch for electric iucan- 
desocenee lamps. George Gardner, 115, Cannon-street, 
Lon don. (Complete specification.) 

JULY 28. 

15467. Improvements in switches for breakiug electrie con- 
tact. Nathaniel George Knighton, 54, Livingstone. street, 
Hinckley-road, Leicester. 

15482. Improvements in and relating to portable direct- 
reading ohmmeters for measuring low electrical 
resistances. Andrew Jamieson, 96, Buchanan-atreet, 
Glasgow. 

15486. An improved method of and apparatus for stamping 
electrode plates. Carl Tiefenthal, jun., Karl Meyer, 
and Friedrich Neblung, 100, Wellington- street, Glasgow. 
(Complete specification. ) 

15525. Improvements in electric switches. R. W. H. Hofstede- 
Crull, 4 South-street, Finsbury, London. 

15541. Improvements in 4d o generators and 


ynamo-electri 
motors. Claude William Atkinson, 1, Queen Victoria- 
atreet, Westminster. 


JULY 29. 

15581. A combined switch and coiling rose or other fittings 
for electric lighting purposes. Samuel Jevons and 
William Henry Lloyd, 77, Colmore-row, Birmingham. 

15583. Improvements relating to electric cash register tills. 
William Snelgrove, 18, Southampton-buildings, Chancery- 
Jane, London. 

15599. Improvements in or relating to electric switches and 
like apparatus for making and breaking electric 
circuits. Gerald William Partridge and George Keith 
Buller Elphinstone, 46, Lincoln’s-inn-fields, London. 


Joseph Rowe Weston, 33, 


SPECIFICATIONS PUBLISHED. 


1898. 

12326. Apparatus employed in wireless telegraphy. Marconi 
and Wirelees Telegraph and Signal Company, Limited. 

14809. Electric accumulaters or storage batteries and the 
manufacture of plates or electrodes therefor. Smith 
and Willis. 

14958. Electric motors and dynamo.electric generators. Varley. 

17705. Method of and means for electrically extracting poisons 
from the human body. Campbell. 

17780, Electric storage batteries and switches for use thore- 
with. Niblett and Sutherland. 

17896. Production of incandescent materials suitable for use 
in electric lighting. Pitt. (Pharmaceutisches Institut 
Ludwig Wilhelm Gane.) 

18366. Regulation of electromotive force. Rowe. (Date applied 
for under International Convention, Jan. 27, 1898.) 

18630. Couplings for connectiog together the electric wires 
as used on railway trains for electrical communica- 
tion and such like. Shiels. 

19162. Means and appliances for indicating at one end of an 
electric circuit the position of an arm or pointer at 
the other end of the ciroult. Rabbidge. 

19555. Bulbs of electric incandescent lamps. Bartenstein. 

1899. 
1810. Electrical weaving frames or looms. Boulangé and 
Frégnac. 


3440. 150 for electrically lighting railway carriages. 

ic 

5341, Tumbler switches for electrical purposes. Watson. 

5518. Electric spark-gap apparatus. Kinraide. 

6886. Wiring electrical installations Bathurst. 

10135. Controlling devices for electric motors. 
Thomson-Houston Comrany, Limited. (Potter.) 

10136. Systems of controlling o.ectrically-propelled railway 
trains. British Thomson- Houston Company, Limited. 
(Buck.) 

11105. Relay apparatus for closing a subsidiary circuit of an 
olectrical installation when a current in the main 
circuit has a certain strength or voltage. Siemens 
Bros. and Co., Limited, (Siemens und Haleke, Aktien- 
Gesellschaft.) 


British 


TRAFFIC RETURNS. 


Returns for Su Total 11 for 
Line * N N 
=— decrease. 
Ending 1899. 1898 1899. 1898. 
„ Tram- £ £ £ £ £ t 
way Coo July 29 |4 505|3.887| + 618 |121,535}110 73C 
Blackpool and Fleet- 
wood Tramroad .. 29 |1.119| 890| + 229 | 4 453 | 1,959 
Bradford City Trame| Feb. 5| 145 — — 6,733 | — 
Bristol Tramways 
and Carriage (Co. . . July 28 |3 404/3,021| + 83 — — 
City and uth 
London Railway.. ,, 30 958| 994) — 36 4,700 | 4,757 
Dover Tramways ...| ,, 29 253| 205 + 48 5,213 | 4,174 
DublinU.T.,elec.cars} „ 28 |1,368/1,082/t+ 286 | 5,174 | 4,49% 
Dublin S.D. Electric 
Tramways ........ „ 28 |1,176|1,066| + 110 | 4,416 | 4218 
Halifax Corporation 
Tramways ........ June 25 |1,198| — — 117,110“ — 
8 2 Overhead 
EE July 30 1.5971,733 - 136 7,8018, 231 
Boem T Staffordshire 
Tramways eee gy 28 656 644 + 1 + 12 19.221 18.391 


Since qune 30, 1898. + Including ho horse cars, cars. ; Since Jan. I. 


COMPANIES’ STOCK AND SHARE LIST. 


- sd Pat. | Wednesday. 
Blackheath & Growch. District Elec. Lt., Ord. 1, 201-10 l, 200 15s. 17 
Blackpool and Fleetwood Tr«mroad Shares 10 20-22 
Bournemouth and Poole Electric Supply, Limited, Ord.. 3 13. 


4} per cent. Cum. Pref. .... 0 103-11 
British Electric Traction, Limited, Ordinary. Nos. 1- 80, 000} 10 174-184 
6 per cent. Cm. Fi. , 80,001-40, 000 (all pech... . 10 14-144 
6 per cont. Cm. Pf., : --| 10 133-143 
b per cent. Perpetual 1 Debadkare Stock 100 127-180 
Brash Erection . Limited, W 8 2 21 2 
Non. Cum., 6 per cent. Pref. ..... . 2 28.27 
per cent. ‘Debentare Stock ..........0. . | 100 110-114 
per cent. 2nd Debenture chest ....- e.. | 100 101-104 
Callender ra Cable Company, Debentures: ses... e 100 112-116 
Ordinary ee %% ae 6ꝶ9339 51 ereave- 6 14 - 154 
5 per 000 8 5 6 
Central London Railway, Ordinary e 5 5 101 
Pref. Half-Sha rens 8 24 
s | sfai 
Charing Cross and Strand. EP b 99-104 
— Com any RS ey eee eee 5 74- 
r cent. Debenture s 100 112-114 
Oly of Lento n, Ordinary i 10 11-12 
9 per cent. Cumulative Prei | 10 12}-13§ 
b per cent. Debenture Stock . | 100 123-128 
City and South London Railway, Consolidated Ordinary - | 100 67-69 
Gain. cade receeecees-oaus 10 4. 
KK P—PT—T—E— tr. 8 - 
per cent. "Debenture Stock FF if 132-1 
5 per cent. Pref. 5 Pe Pe or ree rer mr 11 l i 
10 - 
County anty of London and Brush Prov. » Elec. Light 05. Ord. 10 11.11 
6 per cent. Cum. Pr ae 9 10 18-14 xd 
43 per cent. Prov. ‘iar eee % „ 6 6% „%%% „6 6 „ „„ 6 — 51-53 
P CCCCCCCCCC E E | 334 
cent, Debentures .. 2.0.0.0. haeso. — 99 102 
Crystal Pa ace District, Ordin er cent. Stock . 100 185-140 
Preference 6 per cent. F 100 140-145 
Edison and swan n Ordinary. EEP Gees | 8 2-22 
5 per cent. Debentures ............essessss>soe. 6 4-5 
4 per cent. Deb. Stock, Red.. 100 95-97 
Eamundsons' Electricity Corp., Ltd., ‘Ord. Shares, i. 11714 5 54-51 
mlectrio Construction, Limited .... ....... * 22 23 xd 
—— 7 per cent. Cumulative Pref. .......  ........ 2 3-Bg X 
4 per cent. Perp. lst Mort. Deb.. as see. oe| 100 101-104 
W. T. Hewvy's Telegraph Woras, Uruluary . eee 10 25-26 
7 per cent. Preferencccceeeeee mn 10 19-21 
41 per cent. Debentures ................0...0-- 10⁰ 111-114 
House-to-House Com wor Albee PEA 6 7 
7 per cent. Preference. F 5 
Imperial Tramways, Limitdui kw ör 6 24-2 
India Rubber, Gutta Percha, and Telegraph Wurxs ... lu 21-22 
4 per cent. Debenturess cece. 100 102-106 
Kensington and A e 5 57 127-183 xd 
London Electric supply, Ordin FFC 8 34-4 
6 per cent. f.. ee 64-7 
4 per cent. lst Mortgage “Debenture ‘Stock, Rod. 100 105-107 
Metropo'itan Electric Supply, Limited, Ord., No. I-62, 50% | 1 144-164 
— No. 62, 501-85, 000 10 14-15 
per cent. First Mortgage Debenture Bouck woe | lu 117-119 
National opone, Gin oo Sows eee 5 58 6f 
6 per cent. Cum. First Pref.. 310 13-14 
——— per cent. Cum. Second Pret.. e 1&-14 
6 per cent. Non. Cum. Third o 5 58 Ag 
Bt er cent, Deb. Stock, Red. .| 100 yy . 2 
Notting Electric Lighting Company, Limited 2110 15-16 
Oriental, Limited, 1879 )).. 1 14-1} 
' £5 Shares S — 8 5 7 
£43 Shares, New e | È 7 
Orieutal Telephone and Electric Company 1 1 
Oxford Elecuic, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 | 5 64-71 
Buyal Electrical Company of Montreal 14 100-180 
41 per cent. First Shares Mortgage W 100 106-107 
Routh Lon on Electric ll, Kim Ordinary ... eee] 3 4-4} 
St. James's and Pall Mall, Limited, Ordinary . b 16 7 xd 
7 per cent. Pre. = 5 9-10 xd 
Telegraph Constructicn and Maintenance 12 38 42 
3 ú per cent. BR es.. 100 108 6 
Telegraph Manufacturing, Ordinary .....c...c0+ weosasceee 5 ate 
e par ee Pref.......... e 101 15 
Waterico and City way, Urdivary .. - — — - —- =-= 1 
Weatm'peter Blectric Supply, Ordinary ...--seewee, $ 143-163. 10 
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THE ELECTRICAL ENGINEERS’ VISIT TO SWITZERLAND. 


When, earlier in the year, the announcement was made 
that the Institution was prepared to inaugurate an autumn 
visit to Switzerland if supported by the members, the 
innovation was heartily welcomed by those who desire to 
see more cosmopolitanism in applied science as well as in 
pure science. To the electrical engineer, Switzerland 
possesses a vast field of interest.. It has natural power 
sources such as can be found in no similarly sized area of 
the habitable globe, and its sons, greatly to their advantage, 
have not been slow to take advantage of these sources. 
Its towns are eae and its factories driven by the energy 
of its waters. Between Englishmen and Swiss the hand- 


| 


through Paris. This road has but one recommendation—it 
is vid Paris. The exhibition to be held at Paris next year 
will be a greater attraction, and the city will be viewed 
under more favourable auspices than would be the case at 
the present juncture. The railway journey from Paris to 
Bale is not from any point of view comparable with that 
through the Rhine valley. For ease and for comfort, for a 
succession of beautiful scenery, interspersed with cities of 
historic renown, each well worthy of a long visit, we give 
first place to the Harwich route by the Great Kastern Rail- 
way Company. To those who dread the sea age we 
would say that it is not always the longer one that is the 


London to Bale. 


grasp should be firmer and the greeting more cordial than 
tween any other nations under the sun, for both have 
fought and bled in their passionate desire for freedom. It 
is a satisfactory sign, then, that the suggestion of the Insti- 
tution is to be carried to fruition, and to know that 200 
(more or less) members and friends will pay this visit to 
Switzerland in order to view the work of their confrères in 


that country. 
How to get to Bale. 

We have no intention in these preliminary paragraphs 
of dealing with the programme of visits as sketched out 
by the authorities—that is work for later pages—but having 
often and in various ways traversed the road to Bâle, we 
may be forgiven for suggesting a route to those who may 
be about to visit the country for the first time. Probably 
the return journey will, for most of those who go, be 
direct, but if an extra day or two can be managed in going, 
the time can be pleasurably and profitably spent in the way 
now to be described. 

We assume at once that the route selected will not be 


worst. In our experience the shorter channel passages are 
generally the worst. The points in favour of this route are 
that the ships are large, the accommodation ample and of 
the very best, while the attention given to the passengers 
by the stewards and their assistants is beyond all praise. 
The vessels are in the hands of the most capable and 
efficient officers, surrounded by picked men to form the 
crews. These words are not written at random—they are 
from an experience of over 20 years. Further, the cross- 
sea passage is by night, and most passengers find the berths 
so comfortable as to obtain a fair night's rest. 

The Great Eastern Railway is justly proud of its fleet. 
Here is an extract from a pamphlet issued by the company, 
entitled A Channel Fleet”: We are travelling, as we 
should, under the British flag. And this is no mere senti- 
ment. It means that this Channel fleet is English built, 
English owned, English manned, and subject to all the 
stringent regulations of our Board of Trade. It means 
that these steel boats, specially built for the service by 
Earle's Shipbuilding Company, are kept up to the very 
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highest point of efficiency. Each ship is fitted with the 
latest and most ample life-saving appliances, and carries 
sufficient lifébelts for every soul.on board. The engines 
are 80 constructed, too, that in case of accident to one set 
the vessel can proceed at a fair speed with the other. They 
are of the triple compound type, designed for a piston 
speed of 800ft. a minute, and hae worked up to over 
5,000 h.p., giving a pore of 18 knots an hour. There are 
15 furnaces in all, and five powerful steel boilers with work- 
ing pressure of 160lb. to the square inch. The steamers 
performing the Hook of Holland service are sister ships, 
about 300ft. long, 36ft. beam, and 1,750 gross tonnage. 
And so, as Mr. Pepys says, to bed. With the good ship 
going steady we may turn in and sleep till the bugle sounds 
our morning call. A cup of tea in the saloon and then a 
turn on deck. Ahead, a dark line on the grey Dutch sky 
are the tower and buildings of the Hook of Holland, with 
the round-backed armour-clad fort guarding the Maas.” ° 


Alternative Routes 


Leave Arrive 

Liverpool-streeb d.. 8.30 p.m. Harwich (Parkeston 
HAY) oesie arru 10.0 p.m. 
OOK ( - 65 am. 
Cologne 12.7 p.m. 
Bale (Central). 8.18 p. m. 

Liverpool - street. 8.40 p.m. Harwich (Parkeston 
. Quayhdd Torre 10.0 p.m. 
Ant wer 8.0 a. m. 
russes 9.27 a.m. 
Bâle (Central). ... 6. 28 p. m. 
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Leaving Harwich. 


We believe that Messrs. T. Cook and Son will undertake 
the supply of tickets, and, in fact, make all arrangements 
desired, but that will not interfere with anything suggested 
here. If the Cologne route is chosen, a day should be spent 
on the Rhine from Cologne to Mayence. The express 
Rhine boats are magnificent vessels, and the catering is 
excellent. They leave Cologne early—between 8 a.m. 
or 9 am. (July time-table, 8.45 a.m.)—calling at Bonn 
(10.40 a. m.), Coblenz (2.40 p.m.), Bingen (6.45 p. m.), 
Biebrich for Wiesbaden (8.25 p.m.), reaching Mayence 
about 9 p.m. The time of starting must be ascertained of 
the porter at the hotel, and the time of arrival depends 
somewhat on the condition of the stream. 

HoTELS AT COLOGNE.—Hotel du Nord, close to the 
station, is a very English hotel. It has the advantage of a 
verandah around a small lawn and fountain, so that meals 
can be taken in the open air. Dom hotel, also close to the 
station, and very much patronised by English. The hotels 
Disch and Kaiser Frederich are patronised more by natives. 
They are unfortunately further from the station, so that 
when time is an object the nearer hotels are chosen. 


Antwerp—Brussels—Cologne. 


If, instead of going straight to Cologne, a day or two 
can be devoted to Antwerp and Brussels the time will be 
well spent. 

Antwerp.—Upon arriving in Antwerp, say at nine o clock, 
probably the best thing is to drive to an hotel; ‘buses and 
carriages await the arrival of the boat. If it is desired to 
go direct to Brussels, the train awaits the boat. 

Antwerp Hotels: Hotel de l'Europe, Hotel de la Pair, 
Hotel Grand Laboureur, 

Antwerp is a business town, but full of sights worth 
seeing. The Cathedral, of course, is the centre of attrac- 
tion. The best pictures in the Cathedral are only uncovered 
at certain hours. A small charge is made for entrance at 
this time. Almost every church in Antwerp is worth a 
visit, that of St. Jacques especially so. The Museum must 
also be visited, and those who are interested in the rise and 
progress of printing should visit the Plantin Musée. 
There is a fine zoological collection close to the station. 

Brussels.—From Antwerp to Brussels (27 miles) is but a 
short journey, about an hour by the fast trains. It must be 
noted that the traveller will have to pay for his luggage; 
also that the outside porter or loafer must be tipped to 
take the luggage from the carriage to the weighbridge. 
This is a phase of Belgian travel which the experience of 
half a century does not commend. 
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A Sleeping-Cabin. 


Hotels at Brussels: Hotel de Belle Vue, Hotel de 
Flandre, Hotel Mengelle, Grand Hotel, Hotel Metropole. 
Arrive at Brussels by Station de Nord; ’buses await 
trains ; cabs are plentiful. 

The question of what to see in Brussels is one depending 
on time. We assume the traveller to be passing through, 
and can spare only a day. Commence with the Wiertz 
Musée, opposite to the doorway of which is the entrance 
to another museum which we long since dubbed “ Bones.” 
It is a “natural history” museum. The latter stands on 
the site of the old Zoo. Back past the Palace to the Place 
Royal, with its statue of Godfrey, on to the Palais de 
Justice, taking by the way the Modern Museum and the 
Church of the Sablon on the right. The latter contains 
some of the finest stained glass to be seen. Go to the top 
of the Palais de Justice—400 odd steps or so—and on a 
clear day the lion of Waterloo can easily be seen. Lunch 
in one of the cafés in the Boulevard d’Anspach. Then 
drive past the Bourse to the Grand Place, to see the Hotel 
de Ville and one of the finest, if not the finest, squares in 
the world. The interior of the Hotel de Ville is worth 
seeing. The gentleman who presides over it and over the 
fortunes of Brussels—the Burgomaster of Brussels, M. Buls— 
is one of nature’s grandest noblemen—patriotic to the heart's 
coré, but retaining in that heart a fervent love for England 
and Englishmen. Long may he be spared to sway the 
fortunes of his beloved city! From the Hotel de Ville to 
the Cathedral, and thence by the Avenue Louise to the Bois 
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de la Cambre, the playground of Brussels. A café au lait 
at the Laiterie to the music of an excellent band, seeing 
the beauty and the wealth of the Belgian capital, will 
probably assist in making the weary traveller ready for 
dinner. After dinner go through the Galleries, and, if not 
too tired, to the Opera or to a theatre, or to the electric light 
station installation by Silvertown Company. 

From Brussels (Nord) vid Liège, Aix-la-Chapelle to 
Cologne, 189 miles—Brussels 6.59, Cologne 1.21. Customs 
examination at Herbesthal. 

Cologne.—If the time to be spent in Cologne is merely 
till the starting of the next boat, only a scant examina- 
tion can be made. The first visit must be made to 
the Cathedral. This glorious Ley has been written of by 
poete, illustrated by artists, and described by prose writers. 
It is worthy of all that has been said about it. The city 
itself illustrates the old and the new. The old part 
has narrow, winding streets; the new consists of broad 
boulevards lined with handsome buildings. Coleridge's 
satire no longer applies: 
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the emperors whose ashes repose on its shores nnder the 
sublimest monuments of the Middle Ages. Its banks are 
interspersed with wild rocks, thick forests, fertile plains, 
and vines which wind along lofty crags. Here the 
hum of industry resounds, there romantic roads appear, 
here again salutary springs, populous and important 
towns, castles and ruins poetised by numberleas 
legends. Exquisite fish abound in its waters, and 
precious wines are stored up—the produce of its 
banks. Of 900 miles 600 (from Bale to the sea) are 
navigable. Every province exchanges in undisturbed 
freedom the rich and varied products of the soil. Cities 
famous for commerce, science, and works of strength 
furnish protection to Germany from foreign ession. 


They were the seats of Roman colonies and of ecclesiastical 
councils, and are associated with many of the most 
important events recorded in the history of mankind. 
Is it then to be wondered at that Germany should look 
upon her river with a sort of religious veneration, and call 
it, in poetry, father or king. 
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Hotel de Ville, Brussels. 


In Köln, a town of monks and bones, 
And pavements fang'd with murderous stones, 
And rags, and hags, and hideous wenches, 
I counted two-and-seventy stenches. 
All well defined, and several stinks.” 


Me nymphs that reign o'er sewers and sinks, 
The River Rhine, it is well known, 
Doth wash your city of Cologne; 
But tell me, nymphs! What power divine 
Shall henceforth wash the River Rhine ?” 


The modern city is well supplied with water, the water- 
works and the electric light works being close together, and 
controlled by the municipality. 

The Rhine.—There is no river in Europe so interesting as 
the Rhine. A German author has said that there are rivers 
whose courses are longer and whose volumes of water are 
greater, but none which unite. so many charms and so much 
agreed As it flows from the glaciers of the Alps through 

ertile regions to the open sea, so does it date from remote 
antiquity, and is associated in every age with the most 
momentous events in the history of neighbouring nations. 
It speaks to the traveller of the conquests and disasters of 
the Roman Empire, of the exploits of feudal chivalry, of the 
wars and negotiations of modern times, of the power of 


The Rhine of the e past of Roman decline and 
corruption — was the last barrier over which poured a new 
and vigorous race, whose descendants even now rule the 
world. The Rhine was the last bulwark of the Empire; 
even in our day the whole of the valleys of the Rhine and 
Moselle abound with Roman antiquities. There are baths, 
palaces, columns, altars, tomba—relics of this people—who 
ia succumbing at least bequeathed to the West all the 
refinements they possessed in vice as well as in virtue. 

To the decrepit splendour of the Roman Empire 
succeeded the profound darkness of the Middle Ages, and 
on the rocks of the Rhine those feudal vultures perched to 
whom serfs were only vile ravens of the plains. By 
degrees arose those tremendous fortresses from whence 
the lords of. the soil, clothed in their triple armour of 
courage, steel, and granite, bade defiance alike to God and 
the devil. -Sometimes heroes, always brigands, a race whom 
Victor Hugo has revived in his “ Burgraves” in order to 
make the great Frederick Barbarossa say : 

ee ee a ee, ee ee Vos péree 


Hardis parmi les forts, grands parmi les meilleurs, 
Etaient des conquérante ° vous &tes des voleurs.” 


These bandits were, at any rate, formidable architects; 
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their donjons have braved time and storms. For many 
centuries they contended and struggled on the soil of 
Germany. Six hundred years ago the Hanseatic towns, 
demanding the free navigation of the Rhine, declared war 
against these giants and threw them into the river. But 
the fortresses were soon repeopled and fought continually 
against the ecclesiastical towns, whose bishops did not 
disdain to head the bloody combats. Time alone has con- 
quered this haughty, savage race, and those towns and walls 
which still rear their battlements entwitred with ivy on 
the mountains now only repeat to travellers the dreary 
legend of their dismal solitude. The Prussian Eagle flutters 
to this day over the greater number of these harmless river 
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monsters, but merely serves as a label to the museum we 
are about to enter. The voyage up the Rhine begins at 
Cologne. Lower down, the banks of the river are not 
5 and it is not even until we reach the Seven 
ountains that the magnificent panorama opens which 
extends to Mayence. 7 
From the time of the Romans, through all the Middle 
Ages, history was weaving truth and fiction inextricably 
together through all the length and breadth of this noble 
ruin. The legendary lore attached to every mile could 
Hardly be compr into a library, much less into a few 
‘pages, and of all its length nowhere do we find greater 
natural beauty and grandeur, nowhere are legends more 
rife, than in the length from Cologne to Mayence. 
Let us briefly in view this part of the journey. 
From Cologne to Bonn the outlook from the boat may 
be called tame. At Bonn the river bank on the side of the 
town is studded with villa residences with beautifully kept 
lawns. Bonn is a city of the schoolmaster. It was the 
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Map of The Rhine—Koln to Mainz. 


birthplace of Beethoven; but we do not linger here except 
to put off and take on a few passengers. Once past Bonn 
the imposing scenery begins. What shall we select to 
mention out of the ever-changing panorama that presents 
itself! We can only refer to a few of the many picturesque 
ruins, natural beauties, or historic spots to be seen on the 
journey. | 
g has been a ruin since the end of the 

sixteenth century. The tower still stands, and to the 
traveller by road its ascent will well repay the fatigue. 

Königswinter with its white houses looks coquettish and 
graceful at the foot of the Drachenfels, the Giant of the 
Seven Mountains. Of this, so says Byron: 
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The castled crag of Drachenfels 
Frowns o’er the wide and winding Rhine, 
Whose breast of waters poe swells 
Retween the banks which bear the vine ; 
And hills all rich with blossomed trees, 
And fields whioh promise corn and wine, 
And scatter’d cities crowning these 
Whose far white walls along them shine, 
Have strew'd a scene which I should see 
With double joy were thou with me.” 


According to the Sagas of Germany, the Drachenfels 
was originally a volcano. It was inhabited by a ferocious 
dragon conquered by a young, maiden armed only with 4 
crucifix. The monster, appalled, retired into his den, to 
which the people set fire. For three days the mountain 
vomited forth flame and bitumen, then suddenly the nose 
ceased, the fire died away, the smoke diss the 
dragon was—roasted—says M. Dumas, to whom we are 
indebted for some of the prettiest traditions of the Rhine 

Rolandseck.—The legend of Rolandseck is the first which 
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tells a love tale. It may be given in a few words. 
Roland the valiant departs for the wars. Reports of his 
death reach his betrothed. She has sworn to belong to 
none but Roland or to God. Rowland being supposed dead, 
she enters a cloister and takes the veil in the Convent of 
Nonnenwertb. But Roland returns covered with glory 
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Town Hall, Cologue. 


and full of hope. Inexorable vows have placed a barrier 
between him and Hildegonde. On the rock which over- 
looks the convent he builds the castle, of which only one 
arch remains ; his life, a long period of misery, is spent 
there, until one day the convent bell tolls the funeral of 
the nun, and is at the same time the death-blow of Roland. 
He dies with his eyes fixed on those walls which contain 
all that he treasured upon earth. 

Hereabouts the river becomes narrower, while the 
scenery is wild and grand. Soon we come to 

Remagen, with Mount St. Apollarnis close by, at the 
top of which is an exquisite Gothic church. We have 


Godesberg. 


passed Unkel and Urpel on the left side. Opposite the 
Ahr stand the gloomy remains of the Chateau of Ockenfels. 
Not far from Linz are some extensive basalt quarries, and 
a very large export trade with England has. arisen during 
the past two or three years for this stone, due to the 
ability and energy of Mr. R. Johnston, of Cardiff. Past 


the Abr on the left is the Castle of Arenfels with a lofty 
round tower. Nieder-Breisig is on the right, and a little 
farther on is the Castle of Rheineck, built on a colossal 
scale on an almost perpendicular rock. But we must on, 
passing by village and town till the hills widen out, and 


we come to 


Andernach, full of curiosities and works of art —a 
memory .of Roman, Byzantine, and Gothic, a singular 
medley—yet a commercial and manufacturing town of 
great activity. Here Rome had a citadel, the Frankish 
kings a palace, while the early Christians orected beautiful 
churches. One writer says, “Nothing is now seen of al) 


Culogne. 


this architectural grandeur but its decay.” Right in the 
forefront, on that foremost tower, is a huge crane to lift 
into boats the millstones from the neighbouring quarries. 


And now the hills give place to lower ground, where on the 
left is Neuwied, where the Moravian Brothers found a home 
after their expulsion from Moravia. After Neuwied we 
come to a little woody island opposite Weissenthurm, 
the place where Cæsar crossed the Rhine, as subsequently 
did Hoche with his army under fire of the Austrian guns, 
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Still villages come and go, till on the left rises the grisly, 
frowning, embattled rock of Ehrenbreitstein, while on the 
right at the junction of the Moselle and the Rhine is 
Coblenz.—The journey thus far has taken between five 
and six hours, and this may be looked upon as the half-way 
house. Here will be noticed the monument to com- 
memorate the victorious ending of the Franco-German 
war, otherwise it is not rich in monuments. But we are 
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Andernach. 


passing, not stopping, even though it is the centre of the 
hine scenery, and might well form the centre for other 
road or river journeys. : 

Stolzenfels is now a royal residence, and surprises 
cravellers by the richness of its architecture and its internal 
decorations, which entirely revive the memory of the feudal 
times. The portcullis and the drawbridge are restored as 
if for a modern Burgrave. Dim loopholes soften the light 


Stolzenfels. 


in the old tapestried rooms, which are furnished with 
great sideboards laden with gold and silver goblets, 
with crystals and porcelain of the Middle Ages. 
The skins of bears, wolves, and deer hang on the 
panellings side by side with the armour of the great 
warriors of the past. When the Queen of England 
was on the Continent a few years ago, she spent 
two or three days at Stolsenfsls where the King 


of Prussia entertained her in a fashion as original as 
it was magnificent. All the drums of Prussia saluted 
her when she awoke in the morning, and the sovereign of 
Great Britain might have imagined herself transported four 
centuries back as the sound of the clanking arms and spurs 
on the great flagstones re-echoed ana the sounding 
arches. Stolzenfels is rather a beautiful specimen of the 
past than a commodious modern residence, and on this 


St. Goar and Rheinfels. 


account is far oftener visited by strangers than by its own 
proprietor. The Prussian flag hoisted on the tower only 
denotes to passers-by that a living royalty has on that soil 
replaced defunct feudalism. 

Past Stolzenfels is the remains of an old monument, 
Konigsstuhl, or King’s Seat, where, in former times, the 
electors of Mayence met to deliberate on the affairs of the 
empire. On the left is the Castle of Marksburg, with a 


Bacharach: 
gloomy history. At its foot is the little village of 
Braubach. The region from here around Boppard is like 
Kent, noted for its cherries. On the left we pass the 
Castles Sternberg and Liebenstein, with the legendary 
name, The Brothers. So runs the short sad story: It was 
in the thirteenth century, two twin brothers inhabited these 
towers, they loved the same maiden, resolved to decide 
the issue by single combat, fought, and died. The girl 
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entered a convent—the towers remain.. Here, indeed, the 
castles are almost as numerous as the mountains. A 
writer says: Stolzenfels is the proudest, Marksburg the 
most gloomy, Liebeneck the most attractive, the Two 
Brothers the most melancholy, Velmich is haunted with 
ghosts, and Rheinfels is an immense pile, which Victor 
Hugo compares to a mountain hollowed out inside.” 


Oberwesel. 
The Rheinfels.— The Rheinfels is in truth a very exten- 
sive ruin, and one might imagine on looking at it that 
these were the crumbling walls of some ancient town 
which still retained its bell towers and its turrets. It was 
once a convent before it was a fortress, and was trans- 
tormed into a citadel by a Count of Katzenelnbogen 
towards the middle ot the thirteenth century. It 
then became the scene of fierce combats and bloody 
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Church of Our Lady, Oberwesel f 


dramas. A young and gentle princess, Anne of Nassau, 
fell a victim to the inſamy of a priest, who forced 
her to drink poison even on the steps of the altar. 
Later, the castle came into the possession of the 
Landgrave of Hesse, and was besieged by the French 
under Marshal Tallard, the conqueror of Alsace, who 
promised to subdue it in a few days, and to present it 
asa Now Year's gift to Louis XIV.. -He oould- not keep 


his word, however. The Marshal was forced to raise 
the siege by the troops of the Palatinate who arrived from 
Coblenz to the relief of the place. The Princess of Hesse 
then spent large sums in fortifying Rheinfels, but these 
attempts were all rendered useless owing to the treason of 
an officer. When the Republican armies spread along the 
Rhine in 1794, the noise of their victories alarmed the 
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Rheiustein. 


commandant of the castle, and he abandoned it almost 
without a shot. Thirteen years afterwards Napoleon ordered 
it to be blown up, and so the tourist sees nothing now 
but ruins where once stood a fortress as formidable as 
Ehrenbreitstein. It is easy to perceive at a glance that 
these ravages have not been caused by the devasting hand 
of time. These massive walls could have withstood a con- 
flagration, but everything around them has yielded to more 
cruel flames, more rapid and destructive in their effects. 
This demolition was an unfair, unjust, and stupid act. 
Time does his work better. His irresistible power levels 


Quay, Fraukf rt. 


all things, but these is something grand in his operations. 
He is an artist as well as an executioner.” 

Lorele.—None but Mark Twain the inimitable can do 
justice to this theme—vide “ Tramps Abroad.” Here is the 
first paragraph he gives about the legend: Lore (two 
syllables) was a water nymph who used to sit on a high 
rock called Ley or Lei (pronounced like our word ‘lie’) in the 
Rhine, and lure boatmen to destruction in à furious rapid 
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which marred the channel at this spot. She so bewitched 
them with her plaintive songs and her wonderful . beauty 
that they forgot everything else to gaze upon her, and so 
they presently drifted among the broken reefs and were 
lost.” Then he tells the special legend of Count Hermann, 
son of Count Bruno, who tempted fate and met the usual 
reward. He gives a song with music, together with his 
own translation, of which we take two verses : 
The loveliest maiden is sitting, 
High-throned in yon blue air, 


Her golden jewels are shining, 
She combs her golden hair : 


“ She combs with a comb that is golden, 
And sings a weird refrain, 
That steepe in a deadly enchantment 
The listener's ravished brain.” 


On past Oberwesel, Caub, Bacharach, Lorch, and other 
interesting places, by the vine-clad slopes of Assmanhausen, 
almost opposite on the right is the castle, Rheinstein, 
and Rudesheim, with a glance at the Mouse Tower and 
Ehrenfels, on the slope of Rudesheim. The legend of the 
Mouse Tower and Bishop Hatto has been sung by Southey, 
and is too well known to repeat. Other well-known vine 
slopes give. names to wine of high repute, such as 
Geisenheim; but stay, just before Rudesheim is the 
National Monument erected to commemorate the founda- 
tion of the German Empire. It is on the Niedervald, 
commanding a magnificent view, at an elevation of nearly 
1,000ft. above sea-level, and over 700ft. above the Rhine. 
It cost £55,000. 
ya Bingerlock —Bingerlock, beyond Assmannshausen, is one 
of the most difficult parte of the Rhine to navigate. The 
channel is narrow and the stream rapid. Since, the time of 


is by whisper, and the gloaming is the vantage ground of 
the younger couples who form so large a part of the 


passengers. 


Cathedral, Bale. 


And now let this sketch close. 


We arrive at 


Biebrich on the left, and can leave the boat for Wiesbaden 


Kursaal at Wiesbaden. 


the Romans applied science has been fighting against nature 
to widen the passage till it has been rendered much less 
difficult, though not entirely free from troubles. There is 
just one point about the Rhine we ought, perhaps, to have 
mentioned long ago. It is that among the gorges it traverses 
the onlooker on the boat frequently seems to be in a land- 
locked lake with no entrance or outlet. How he got to the 
point is a mystery when looking back; how he is to get 
out is a mystery when looking forward; but a turn here 
and a bend there proves the stream to be continuous. 
Again for miles along the rocky banks the sides of the hills 
are covered with vines. Every coign of vantage has been 
seized, and with immense labour the husbandman has 
built a rocky dam against his soil so that it be not 
washed away, and here he plants his vines, garners his 
grapes, and thus obtains the wine so universally beloved of 
the epicure. = 

At Bingen the grander scenery of the Rhine changes. 
Wild scenery gives place to cultivated lands, rocks 
and mountains give place to fertile fields, and if 
wilder scenery is sought the traveller must go into 
the depths of the Niederwald. When at Bingen, the 
evening is closing in, and, as is often the case, the humour 
seizes upon a group of travellers to form a musical party 
and while away the rest of the journey with songs and 


glees, otherwise a silence seems to rest upon all. Speech 


A train is ready and cabs are waiting. The drive is about 


half an hour. 


Wiesbaden Hotels: Nassauer Hof, Hotel Victoria. 

In the morning try the waters, go to the Kursaal, drive 
to the Greek Chapel, and look down on the meandering river, 
with 1 a on the other side, then on to Frankfurt and 


to Bale, 


y the left bank of the Rhine vid Heidelberg. 


If preferred, however, go on by the boat across the river 


and stop at Mayence. 


Mayence Hotel: Hôtel de Holland. 
From Mayence to Bâle vid Strassburg. 
Bale Hotels: Three Kings’ Hotel, Central Station, or 


Hotel Euler. 


Trains from Mayence or from Frankfurt to Bale. 


(We do not guarantee the accuracy of these times. The 
traveller will always do well to enquire of the hotel porter, 
who is supposed to be a walking encyclopzdia). 


Mayence ............ 2.27 p.m 
Strassburg 6.16 p. m 
Ale 8.19 p.m 
Frankfurt............ 1.45 p.m 
Heidelberg ......... 3.25 p.m 
Bale .... 8.10 p.m 


(Left bank of Rhine) 


(Via Strassburg) 
... (Right bank of Rhine) 


(Via Heidelberg) 
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NOTES. 


Iron and Steel Institute.—The autumn meeting 
of this institute commences at Manchester on Tuesday, 
Aug. 15. Full particulars of the papers to be read will be 
found in a recent issue. 

American Electrotherapeutic Association.—The 
American Electrotherapeutic Association will hold its ninth 
annual meeting at Washington, D.C., on Sept. 19, 20, and 
21, 1899, under the presidency of Dr. F. B. Bishop. 
Willard’s Hotel has been chosen for the headquarters, 
and special rates have been made for all interested in this 
meeting. 

Crystal Palace School of Engineering.—To-day 
(Friday) there is a function to be held at noon in the 
Crystal Palace in connection with the school of practical 
engineering. Mr. Francis Fox, M. I. C. E., will preside over 
the meeting of students and friends assembled to hear the 
list of certificates awarded by the examiners for the 
summer term read. The workshops will be open to visitors. 

Royal Assent.—On Wednesday last the Royal assent 
was given to the following Bills, which have interest to 
electrical engineers: the City and Brixton Railway Bill, 
the Brompton and Piccadilly-circus Railway Bill, and the 
Charing Cross, Euston, and Hampstead Railway Bill. The 
Royal assent has also been given to the Bill of the Walker 
and Wallsend Gas Company to authorise them to supply 
electricity in Wallsend, Willington, and Willington Quay. 

Books Received.—We have received from Messrs. 
Edward Arnold a copy of “An Elementary Treatise on 
Practical Mathematics,” by Mr. John Graham, B.A., B.E., 
who is the demonstrator and lecturér on applied mathe- 
matics at the Finsbury Technical College. The price of 
the volume is 3s. 6d. We have also received a copy of the 
second edition of a little volume, entitled The Universal 
Steam-Engine,” from the Brush Electrical Engineering 
Company. 

Lord Kelvin’s Suecessor.—There is said to be a 
brisk competition for the Chair of Natural Philosophy in 
Glasgow University, which, thanks to Lord Kelvin, has 
become the most illustrious in the world for the time being. 
The post is worth £1,000 a year, with a free house close by. 
For many years Dr. J. T. Bottomley, F.R.S., a nephew of 
Lord Kelvin, has taught the class, and been a partial 
substitute for his lordship. Dr. Bottomley is, we believe, 
among the applicants for election, and he has some 
distinguished rivals. | 

Gas-Engine Ignition —Mr. R. Diesel, of Munich, the 
designer of the Diesel heat engine, has recently patented 
in England a new means of effecting ignition and com- 
bustion in internal-combustion engines. The method 
consists in compressing the combustible charge to a degree 
below that at which it attains its ignition temperature, and 
then forcing into it another combustible having a lower 
ignition temperature, such that it becomes ignited by the 


heat of the compressed charge and thereby effecte its 
Again, by varying the manner of the intro. 


combustion. 
duction and the proportion of the charge introduced, the 
combustion of the working charge can be correspondingly 
varied. 

Police Telephones.—At last, after many months’ 
delay, the police stations of the City are connected with 
the telephone system. It is thus possible for the different 
stations to communicate one with the other, and for the 
Police Commissioner to give instructions in a moment to 
his different inspectors and superintendents. Hitherto 
such instructions have had to be forwarded by messenger, 
and consequently considerable time has been occupied on 


what will now become the task of only a few seconds. The 
convenience to the police authorities can hardly be over- 
estimated, although it is true that the heads at Old Jewry 
are said to regard the introduction of the telephone as by 
no means an unmixed advantage. 

Municipal Electrical Engineers in America.— 
After the tirade against municipal electricity works in the 
American Press it is quite a surprise to find that an associa- 
tion of municipal electrical engineers exists on that side. 
Still, this must be so, as we learn that the preliminary 
arrangements are now completed for the fourth annual 
convention of the National Association of Municipal Elec- 
tricians, which will be held at Wilmington, Del., Sept. 5, 
6, and 7, 1899. All the space has been taken in the 
electrical exhibition which will be held in connection with 
the convention. Favourable rates have been secured from 
the principal railroads. The Board of Trade of Wilmington 
has taken charge of the entertainment features of the 
meeting. 

Sad Fatality. We regret to have to announce the 
death by drowning of the wife of Mr. W. H. Patchell, the 
engineer in-chief to the Charing Cross and Strand Elec- 
tricity Supply Company. She and her husband were 
spending their holidays at Mullion, Cornwall, and on 
Monday last Mrs. Patchell went into the sea to try and 
save the life of a boy who had got out of hisdepth. Another 
visitor completed the rescue, but Mrs. Patchell, apparently 
overcome with the water, was drowned. The heroic death 
of his wife comes, we understand, as no surprise to those 
who knew her, and who recognise the great assistance she 
has been to her husband during his professional career. 
The sympathy of the whole profession will go out to Mr. 
Patchell in his bereavement. | 

Deep-Sea Temperatures.— The officers of the cable 
steamer “ Minia,” of Philadelphia, which is now endeavour- 
ing in mid-ocean to locate and repair a broken cable 1,500ft. 
below the surface of the water, have evidently been pulling 
the leg of the editor of the Electrical Review of New York. 
Thus room is found in the columns of our contemporary 
for the following statement, which is not contradicted 
editorially. These officers state “that their instruments 
show the bottom of the ocean to have a temperature below 
the freezing point, and that there is a total absence of 
light. At this depth the pressure is estimated at about 
a ton to the square inch in every 1,000 fathoms.” What 
the pressure per square inch is “on the square inches not 
in every 1,000 fathoms ” is not stated. 

Telephone Rates.—We are informed by the Mutual 
Telephone Company that the agitation carried on for the 
past seven years in Norwich has caused the National Com- 
pany to reduce its rates in that city to £5 for 800 calls. The 
significant part of the matter is, however, that the rate is only 
for one year, leaving it open for the National Company at the 
end of that time to again advance the tariff, as was done in 
Dundee, Sheffield, Manchester, etc, where the rental of 


£12 was extorted after the competition was stifled. Our 


informant adds that Norwich people will not be led away 


by such tactics, and that an influential company has been 


formed for the purpose of working an exchange. Wẹ are not 
told, however, what steps the Corporation of Norwich are 
taking, or that the proposed new company has the sanction 
of the Corporation. | i 
County Council Scholarships.—We have received 
a full list of the scholarships awarded this year by the 
Technical Education Board of the Landon County Council. 
These range from the three. Senior scholarships of £90 
per annum down to innumerable small grants to those 
attending evening classes. It is worthy of attention that 
with the assistance so offered the poorest lad in London 
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can obtain the benefits of a university education. 


universities, and two have succeeded in gaining further 


sums of £80 per annum in the entrance examinations to 


these universities. This practice of helping the best 
scholar is in every way better than the more common one 


of putting a thin veneer of scientific education on large: 


masses of students. 


Telephone Competition.—The following are the 
final terms arranged by Mr. Hanbury for interconnections 
between the subscribers of the National Telephone Com- 
pany and those of rival exchanges which will now spring 
up all over the kingdom. The terms are much on the lines 
mentioned recently in our columns: When the subscribers 
to any new licensee equal one-half of the number of sub- 
scribers to the National Telephone Company within the 
same area, then intercommunication will be free either in 
the restricted area of the licensee, or, if the number is 
above one-half, over the whole area. If they are equal to 
a quarter and less than a half, there will be a charge of 
1d. per conversation. Where there are less than a quarter 
the charge will be 14d., but such cases, Mr. Hanbury 
considers, will be rare, for he will advise the Post Office 
not to grant licenses unless there is bond fide competition. 

Enamels.—With electrical cooking and heating 
apparatus great difficulty has hitherto been experienced 
with cast or wrought iron objects coated with enamel due 
to the unequal expansion and contraction of the two sub- 
stances, this causing a splintering of the enamel. M. Sagliot 
lately brought before the French Société d’Encouragement 
pour lIndustrie Nationale the results of his experiments in 
this connection, that have enabled him to produce a whole 
series of enamels having various degrees of expansion. It 
appears that enamels containing cryolite, fluorspar, and a 
little rutile, or native titanic acid, possess very high degrees 
of dilatation, and that cast or wrought iron, coated with 
calcareous enamels containing no lead, which are not at all 
injurious, may be formed by using boric acid. This hint 
should be very useful to electrical manufacturers who use 
wires of high resistance buried in enamels for electrical 
heating apparatus. 

Wiremen’s Strike.—It seems that the following are 
the facts of a dispute in the electric fitting department of 
the Bolton Corporation. In the first place the wiremen 
submitted a list of new rules, which have been under con- 
sideration by the Electricity Committee. The branch 
secretary of the wiremen’s union sent in a communication 
stating that the men would not work any overtime 
pending the committee's decision on the rules. On Thursday 
evening last week two apprentices were required to work 
half an hour on two small repairs. This they refused to 
do unless they were paid according to the men’s new rules. 
This remuneration was declined, with the result that the 
above apprentices returned their tools to the store. The 
following morning the eight men employed by the depart- 
ment asked for the reinstatement of the apprentices, and 
on being refused struck work. What the new rules are 
we do not know at present, but are sure that the appren- 
tices, if properly bound, are liable for penalties for the 
refusal to work. 

Pacific Cable.—In the House of Commons on Monday 
last, Mr. Hogan asked the Secretary for the Colonies 
whether he had received any further information in refer- 
ence to the settlement of the remaining points at issue in 
connection with the construction of the Pacific cable, and 
whether the negotiations had now sufficiently advanced to 
enable him to give a general outline of the amended scheme 
of joint ownership and mutual responsibility, as agreed 
upon by the representatives of her Majesty’s Government 


In fact, 
the three senior scholars this year are all proceeding to 


and the Colonial Governments concerned. Mr. Chamberlain 
replied that the terms of the arrangement were not yet 
completely settled, and he was not in a position to make a 
statement. Mr. Hogan further asked what. response, if 
any, had been received from the Colonial Governments 
concerned to the offer of the Eastern Extension Company 
to construct a cable from South Africa to Australia. Mr. 
Chamberlain replied that the offer in question was not 
made through the Colonial Department, and he had no 
information as to any replies that might have been given 
to the company by the Colonial Governments concerned. 


Regulations against Automobiles. — Different 
countries have different laws governing their roads and 
carriage traffic, and it is interesting to compare briefly 
how some of these laws vary. Thus, while in England 
we are free to use automobiles, the speed permissible on 
the public roads is limited. That limits should be 80 
placed is obvious to anyone reading of the recent races 
in France, in which average speeds not widely different 
from the tabled speeds of French express trains were 
maintained. In fact, one mayor went so far as to forbid 
any automobile travelling at a greater speed than 60 km. 
(38 miles) per hour through his town. With this speed 
the frequency of accidents is determined more by luck 
than by any judgment on the part of the driver, and the 
suffering public have only tho consolation that the drivers of 
these oil-driven vehicles are, if anything, the most exposed 
to sudden death. We learn that in the States up to the 
present many of the best parks are closed against auto- 
mobiles, and that even in the streets a limiting speed of 
eight miles per hour has been fixed in certain towns. The 
trials of motor vehicles as arranged and carried out by the 
Liverpool branch of the Self-Propelled Traffic Association 
tend to infinitely more useful results than the French 
system of racing. 

Electric Tramway Indicators.—With the view of 
facilitating the journeyings of the electrical trams and 
affording ample guidance to travellers as to the stopping 
places which have been established, the Liverpool Tram- 
ways Committee has resolved to give a trial of what are 
called station street indicators on the route to and from 
the Dingle at an early period. These indicators consist 
essentially of an ornamental and conspicuously coloured 
pavement, 4ft. square, formed of red granitic concrete, 
surrounded by a border of white granitic ornamented with 
an incised foliated design. The artistic square is conspicuous 
from a distance, and must almost inevitably be seen by every 
pedestrian. Each indicator contains (first) the name of the 
street or road legible under all conditions of weather and 
at all times of day and night. An arrow indicates the 
direction of the cars. Tramcars stop here on request” 
appears on those indicators other than those at which 
“ All tramcars stop,” as at terminal and a few other fixed 
points on the route. This is followed by a clear and 
precise statement of the destinations of the various cars— 
for example: For Dingle and Aigburth,” “For Prince's 
and Sefton Parks,” and For Smithdown-road.” The whole 
of this lettering is in snow-whit8 characters on a dark-red 
background, so that the wording can be read with ease. 


Chromium.—The following is an interesting abstract 
of a paper on the behaviour of chromium, read by Mr. 
Hittorf at a recent meeting of the German Electrochemical 
Society. We are indebted to Mr. Carl Hering’s digest for 
the abstract. The author gives the results of an investiga- 
tion of the very curious behaviour of this metal, which he 
referred to more briefly a year ago. He claims that the 
results prove that this behaviour is not due to an invisible 
coating of the oxide. The metal at ordinary temperatures 
ig not attucked by dilute solutions of the strong acids, bat 
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it is attacked quite rapidly when the temperature is 
increased ; it is then in its active condition in which, with 
platinum, it forms a primary battery of over 1:3 volts ; 
this condition remains even if subsequently cooled. If 
the metal is made the anode, the development of hydrogen 
ceases and the metal becomes inactive; if the current is 
then reversed, it takes its active state again. Other 
experiments are also described, but no attempt is made 
to explain this curious behaviour. In the discussion 
Ostwald generalised the action; Hittorf did not agree 
with him; he adds that the formation of chromic acid 
requires energy to be supplied from an external source; 
he also states that chromium at ordinary temperatures is 
truly a noble metal. 


Obituary. We regret to have to record the death of 
Mr. Frank King, who for years had been intimately con- 
nected with the manufacture of accumulators. Mr. King's 
health had bseu failing for some three years, but he had 
not severed his business connections. His experience with 
accumulators dated from the early eighties, when he designed 
arrangements for the lighting of Colchester on the high- 
tension system, which was afterwards laid down at Chelsea. 
The plan there adopted was to charge a number of sets of 
accumulators in different sub-stations in series, and to 
discharge them afterwards in parallel. The full 
details of the Chelsea station were communicated 
to the Institution of Electrical Engineers. Mr. King 
was afterwards appointed managing director of the 
Chelsea Electricity Supply Company, and held that position 
ever since. The chief work of Mr. King in the design of 
electrical accumulators was carried out on behalf of the 
Electrical Power Storage Company, and it is only fair to 
say that that company’s success is due chiefly to his 
inventive genius. He joined this company in 1866, and 
was responsible for the design of practically all the new 
types introduced by them since that date. Mr. King will 
be greatly missed in the profession, and his colleagues have 
lost a personal friend. 

Gas v. Electricity for Street-Lighting.—Under 
the scare head of Liverpool's Startling Experience,” the 
Rochdale Observer has an extensive puff of incandescent gas- 
lighting. Liverpool is the place from which the experience 
has been obtained on which the article is based, and the 
arguments are rendered quite futile by the omission of any 
reference to candle-power. Naturally the introduction of 
this quantity renders comparison more difficult, owing to the 
fact that experts differ as to the average candle-power of 
electric and gas lamps respectively for given consumptions 
of electricity or gas. Still, if the candle-power is to be 
neglected, our contemporary should have included night- 
lights in their table of comparison. Thus we are told 
that the following shows the cost of lighting per mile in 
Liverpool, assuming the lamps to be 50 yards apart, with 
electricity at 2d. per unit and gas 2s. 6d. per 1,000 cubic 
feet: electricity, £546. 8s. 9d. per mile; double-burner 
incandescent gas, £127; single-burner incandescent gas, 
£89. 10s.; ordinary burner incandescent gas, £81. 10s. Mr. 
C. R. Bellamy, the Liverpool engineer, is quoted as saying 
that one result of his tests is that the light given by the 
single incandescent burner is 300 per cent. better than that 
of the ordinary lamp, while the cost per burner is only 
10 per cent. greater. Thus if an ordinary burner taking 
five cubic feet of gas per hour gives 15 c. p., we are to 
believe that an incandescent burner taking four cubic feet 
gives 45 c.p. regularly. We do not credit these figures. 

Fire Risks.—We have previously referred to the 
excellent practice of the Underwriters’ Electrical Bureau 
of America in publishing general details as to the cause of 
fires in which electricity has been concerned. These notes 
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always show that careless workmanship and design are 
the sole causes of fires from electrical installations, and 
that in this respect the observance of a few simple rules 
gives immunity from fire risks. The following statements 
come from a review of the electrical fire record for the 
period from April 10 to July 10 by Mr. W. H. Merrill, 
jun., the electrician of the Underwriters’ Electrical 
Bureau: “Troubles from the crossing of signal circuits 
with light and power wires seem to be increasing 
in cities where overhead construction is still permitted. 
Losses in such cases are principally confined to 
switchboards and transmitting instruments, afd are 
invariably aggravated by the presence of wires having 
paraffin insulation, in risks where their use has been 
countenanced. The serious effects of high-tension current 
on low-potential circuits are again illustrated by several 
fires. Such occurrences sufficiently emphasise the necessity 
of a rigid observance of the rules in construction work 
inside buildings. A falling tree was the indirect cause of 
two fires several miles away and the temporary suspension 
of traffic on an electric road. The tree, in falling, carried 
down some wires of a telegraph company, crossing them 
with the trolley wire. The heavy current from the latter 
followed the telegraph wire 20 miles and set fire to two 
telegraph switchboards. In both cases the fires were quickly 
extinguished. Businesson the electric railway was suspended 
an hour. An unusual fire was caused by the focussing of 
the sun’s rays by an electric light bulb, which set fire toa 
curtain in the window of a residence.” This last example 
should not appear in the electric list, as any bulb of glass 
would have done the same. 


The District Railway.—In our last issue we gave 
the report of the Metropolitan District Railway in abstract, 
and also the report of Sir J. Wolfe Barry and Sir W. H. 
Preece on the electric traction experiments about to be 
carried out on the company’s lines. At the meeting held 
on Wednesday last Mr. J. S. Forbes, in his address from 
the chair, again referred to the foul atmosphere in the 
tunnels. He pointed out that the lines are open to the 
trains of several companies—the Great Western, the Metro- 
politan, and others—and although they put pressure upon 
them as strongly as they could, these companies were not 
quite as careful about the quality of coal they burnt, or 
the emission of smell and vapour from their engines, as they 
might be. That, of course, pointed to another possible escape 
from the dilemma, that was the speedy amelioration of 
things by the introduction of electrical power on, at all 
events, that portion of the line known as the Inner Circle. 
Sir John Wolfe Barry and Sir William Preece were study- 
ing experimentally the question, which was not so easy as 
some people thought it was. It was not a problem of 
constructing a railway under the earth best fitted to 
electrical traction; it was a question of converting 
a railway already constructed, and which had other 
uses, but which was open nevertheless to electric 
power. Those two things had got to be reconciled, and 
it would be madness to rush into a blind expenditure 
without, at all events, some reasonable provision and 
experiment. These two gentlemen had stated that, so far 
as it had gone, their experience had induced them to 
believe that very shortly they would be able to establish 
beyond question the possibility of dealing with their 
enormous traffic by electrical traction, and in a manner 
consistent with the use of the railway so far as it might 
become necessary by other means of traction. 


Theoretical Units.—Our readers will remember that 
we have previously referred to an attempt on the part of 
our contemporary the Electrical World to open up the ques- 
tion of names for the theoretical electrical units. In the 
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last issue of this journal we see a long article written by 
Mr. Blondel on the same subject, and in it practically the 
same arguments are expressed. The author wishes to name 
the fundamental units and to obtain names for the prac- 
tical units by adding prefixes to denote the relationship 
numerically with the fundamental unit. Mr. Blondel also 
suggests that the practical unit of current should be 
changed to one 10 times greater. He also wishes to bring 
the volt up in the same proportion. By keeping the 
present names for the units and altering their values as 
suggested, there is room for confusion, which would be 
sure to upset the industry generally. Mr. Blondel thinks 
that “everything could be happily adjusted by adding 
for five or six years the prefix ‘neo’ before the names 
of the C.G.S. unite. For example, the C.G.S. units 
of pressure, current, and resistance would be called the 
neovolt, the neampere, and the neohm, ete. At the 
end of five or six years, after the decision of the con- 
gress which would have adopted the change, these new 
habits would be acquired very easily, owing particularly to 
the influence of the new generation of electricians issuing 
annually in increasing numbers from the schools, where 
they would have learned these habits, and one could soon 
allow the prefix “neo” to drop by common agreement. 
This would be the more easy since the new régime would 
start with the commencement of the twentieth century, and 
the date of a publication would immediately inform the 
reader as to which system applied to its contents.” As 
regards the prefixes the author suggests that the powers 
10° and 10 should be designated by the prefixes “ hyper” 
and “hypo” respectively. The actual ohm and the deka- 
volt would become the hyperohm and the hypervolt, and 
the hektowatt would become the hyperwatt and would be 
designated by the same abbreviation as at present. The 
microhm would become the kilohm, etc. It seems to us 
that the prefixes “hyper” and “hypo” are rather too 
similar in spelling and sound to be suitable for such 
extremes. In any case we do not believe that the 1900 
congress in Paris will be able to wean the electrical 
industry from their present system of units. 


The Poor Man’s Light.— The latest development of 
the use of electricity for lighting working-men’s dwellings 
comes from Shoreditch, where the Vestry has nearly com- 
pleted some workmen’s dwellings to accommodate 400 
people. The rents to be charged will be 8s. 6d. for three 
rooms and 6s. 6d. for two rooms per week. In addition, 
those tenants who desire it will be able to have electric 
light upon payment of an additional 8d. per week for the 
two-room sets, and 10d. for three rooms. The wires are 
laid to the landings, and all the Vestry will need to do is 
to run the connection into the rooms. Our contemporary 
the Journal of Gas Lighting is very indignant at this 
proposal, and argues as follows: “If the costermongers 
and others for whom the tenements are intended 
care to go to the moderate extra expense indi- 
cated for the luxury of electric light, it is their affair. 
How the lighting is to pay at the price is the affair 
of the parish. So enthusiastic does the Vestry appear to 
be in the cause of popularising the electric light that a 
strong feeling has arisen in favour of installing it 
throughout the buildings for use by the tenants free of 
charge. This proposal is a little too progressive for the 
majority of the Vestry, the clerk having reported that it 
would entail a small loss on the whole scheme. Of course, 
the plea is that the electric lighting being in the hands of 
the parish, every facility should be given to the inhabitants 
for its use. But if it is to be given away to the dwellers 
in model lodgings, where is this generosity (at other 
people’s expense) to stop? Shoreditch seems already to 


be coming within measurable distance of the Island of 
Barataria, first discovered by Gilbert and Sullivan. Inci- 
dentally, it might here be asked what facilities are offered 
to the introduction of gas into these Shoreditch tenements! 
If the Vestry had happened to own the gas supply as well as 
the electric light works, the world would probably have 
been invited to observe the liberality with which they gave 
their tenants the option of taking to either convenience, or 
to both. As it is, electricity gota an easy first, gas being 
nowhere. This is municipalism in practice; and it is 
hardly to be wondered at if the heavily-rated gas company 
were to hold the opinion that this sort of progress is 
preferable in theory to the realisation.” If our contem- 
porary had troubled to sge how the price to be charged 
works out, much of their valuable space would have been 
saved. If one lamp is provided in each of the three rooms 
the revenue at 10d. per week comes out at 14s. 5d. per 
lamp per annum, and this figure shows that the Vestry 
do not propose to give light for less than cost price. 


` Institution of Junior Engineers.—The following is 
the programme of the summer meeting of this institution, 
which commences on Saturday next at Portsmouth. This 
evening the members assemble at Waterloo at 7.5 p.m., and 
start for Portsmouth. Special saloon accommodation will 
be provided by the railway company, and special vehicles 
will be in readiness to convey members and their luggage 
from Portsmouth Town Station. On Saturday, Aug. 12, 
the members will visit places of popular interest in Ports 
mouth and the vicinity. By the courtesy of the director 
of the Southsea Clarence Esplanade Pier Company, the 
party will be admitted to the pier at any time from Aug. 12 
to 19 inclusive, on showing the institution badge of 
membership. On Monday, Aug. 14, the members will 
visit the Portsmouth Dockyard, by permission of the 
Lords Commissioners of the Admiralty (Rear-Admiral E 
Rice, admiral-superintendent). The time-table reads as 
follows: 9.45 a.m., enter at the main gates of the dock- 
yard, The Hard, Porteea ; visit steam factory, block-making 
machinery department, etc. (John T. Carver, Esq., R.N., 
chief engineer); 1.0, reception and light refreshments by 
invitation of the Worshipful Mayor of Portsmouth, Alder- 
man T. Scott Foster, J. P.; 2.30, re-enter the dockyard by 
the Unicorn Gate, inspect the docks, sliding caissons, 
emptying culverta, etc. (Lieut.-Colonel S. H. Exham, RE, 
superintending engineer), and see H.M.S.’s London 
(battleship) and Pandora” (third-class cruiser) in course 
of building (J. A. Yates, Esq., chief constructor); 
9.30, visit the Portsmouth Corporation Electricity Works, 
Gunwharf-road. The members will inspect these under the 
guidance of the superintendent, E. Price, Es. 
On Tuesday, 15th inst., the arrangements provide for 
visits to H.M.S. “ Victory,“ and to tbe Liquid Fuel Eogi- 
neering Company's Works, East Cowes. On Wednesday 
the members proceed by special steamer to Southampton to 
inspect the docks and wharves of the London and South- 
Western Railway Company. They will be entertained to 
lunch by the Mayor at 1.30 p.m., and afterwards go aboard 
the American liner “St. Paul” on its arrival from New 
York. The grain warehouses with the electric and hydraulic 
stations will also be opened for inspection. The full pro- 
gramme for Thursday is yet: to be completed, but it is 
hoped that a war vessel will be visited. Other excursions 
are arranged as well. At 7 p.m. the summer dinner of the 
institution will be held at the Esplanade Hotel, Southsea, 
the president, Sir W. H. White, K.C.B., in the chair. This 
concludes the meeting, and the members return to town 
the next day. Mr. Walter T. Dunn, the energetic secretary 
of the institution, is to be congratulated on the above pro- 


gramme. 


— - 
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WEST HAM. ELECTRICITY WORKS. 


The district ruled by the Corporation of West Ham is | pendence is still to be found in the district, and the 
rich in old associations, and yet cannot be looked upon as | Corporation of West Ham are remarkable for their radical 
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ALDERMAN M: ADAMSON, J.P., A. M. I. C. B., MAYOR OF WEST HAM. 


a tourists’ centre. In fact, the general appearance of the ways. Thus, to avoid the least resemblance arising between 
district suggests business rather than sight-seeing. The | the martyrs of the sixteenth century and the stokers in 
| the electricity works in 1900, the Corporation have decided 
that their stokers should not be exposed to the heat of the 
boiler-room more than six hours per day, inclusive of meal 


a 
MR. J. K. BOCK, BOROUGH ELACTRICAL ENGINERR PRO TEM. 
OF WEST HAM 


| times. The whole station is to work with four shifts of 

MR. J. J. n, DESIGNER OF THE WEST HAM BLECTRICITY WORKS, men, and we gather that the additional cost is more. than 

e made up by the late hours which the publicans and shop 

burning of men and women in the market place, as keepers are obliged to work in West Ham, and during 
frequently happened in the olden days, testifies to the | which they require electric light. 

independent character of the inhabitants. This inde- | The electric light order for the district was obtained in 
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Steinitz’s new appointment with the General Power 


1892, but no important step was made to put the same 
Distributing Company will be such that he can still advise 


into effect till the spring of 1896, when it was decided to 
advertise for an electrical engineer to advise the town as | the Corporation as their consulting engineer, and that he 
has been retained in that capacity. To return to the early 


to the best system to adopt. Previously there had been 
some talk of inviting general tenders for the equipment of days of the undertaking, Mr. Steinitz. reported to the 
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Fig. 1.— Plan of the Site of the West Ham Electricity Works. 


works and for maintaining them afterwards, but this | Council in September, 1896, in favour of erecting a station 
indifferent proposal ended in talk. Of those answering | capable of supplying some 25,000 8-c.p. lamps, which, 
the advertisement Mr. G. H. C. Risch was selected, but in with the necessary mains, he estimated to cost £50,000. 
July the same year this gentleman had to resign through | Application was accordingly made to the Local Govern- 
ill-health, and Mr. J. J. Steinitz, of Leicester, was | ment Board for a loan to that amount, which was 
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SECTION.C_D. 
Fia. 2.—Sectional Elevation of the West Ham Electricity Works. 
promptly granted. There was then very little delay in 
getting out specifications, as the tenders were conside 
Since then 
strikes in the building trades and delays on the part of 
the chief engineering contractors have prevented the work 


appointed. To this gentleman appertains the honour of 
having designed and carried out the electric lighting 
of West m, and without doubt the Council will | and certain ones accepted early in 1897. 
be sorry to lose his services so soon after the works 
are completed. We understand, however, that Mr. 
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proceeding as rapidly as was expected, but the station is 
now well completed, and it has been supplying consumers 
for some months. 

The site of the works (shown in Fig. 1) was chosen so 
that the electricity plant and the sewage pumping works 
should be placed together. The position of the site is, 
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FId. 3.—View of the West Ham Electricity Works and Sewage Pumping Station, 


however, a central one for distribution purposes, as is 
shown in the map placed at the conclusion of this 
description. The sewage pumping works occupy the 
unshaded portion of the building in Fig. 1. From this it 
will be seen that a common boiler-room is used for the 
electricity and sewage works, although the boilers for 
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photograph taken from the railway bridge). From these 
Illustrations a good idea of the substantial character of 
Mr. Angell's building can be obtained, and the work 
throughout is such as will do good service. The station 
was built, under the personal supervision of Mr. J. C. 
Morley, deputy borough engineer, by Messrs. Gregar and 
Sons, contractors, Stratford. The dynamo-house is 82ft. 
long, 42ft. wide, and 29ft. high to the principals, 14ft. 6in. 
to the apex, lighted from windows on one side, and from 
the roof. The roof is supported by wrought-iron principals, 
and formed of pitch-pine rafters and purlins filled in with 
diagonal matchboard panels. The floor is formed of rolled- 
steel joists, covered by 4in. York paving stones. 

The equipment of the sewage and storm-water pumping 
works is not yet completed, and hence the boilers seen in 
the distance in Fig. 4 are not in use. The boilers in the 
foreground are at work and are being fired mechanically. 
There are at present fixed nine Lancashire boilers made by 
Messrs. Spurr, Inman, and Co. These are each 30ft. long 
and 7ft. 6in. diameter. They are designed for a working 
pressure of 120lb. Messrs. Ed. Bennis and Co., Limited, 
of Bolton, have put in automatic stokers to these nine 
boilers. These stokers will also be fed by their patent 
conveyor, of the chain type, and elevator, which elevates 
the coal about 60ft. and then conveys it along to each of 
the boilers, so that the coal need not be handled at all 
after leaving the store. The coal is thrown on to the fire by 
the well-known “Bennis” stoker and burned on the 
firm’s self-cleaning compressed-air furnace. This machine 
works on the shovel principle and spreads the coal over the 
whole surface of the fire. Air is blown into each bar 
separately and issues into the fire with greatforce. The fire 
is so arrange‘ as to entirely consume all smoke. The makers 
of the stokers claim that the nine 7ft. 6in. boilers put in 
this range are, with this machine, able to do the work of 
16 hand-fired boilers. They have, in fact, guaranteed 
10, 000lb. of water per boiler. Another economy resulting 
from this method of firing is a considerable saving in 
labour, as two men are able to attend to the whole range 
of nine boilers. In the illustrations, Figs. 5, 6, and 7, the 


each works will normally be worked quite independently. elevator is shown separate from the conveyor for the 


Fic. 4.— The Boller House, West Ham. 


The coal store also will be common property. The build- 
ings were all designed by Mr. Lewis Angell, who until the 
last few weeks held the post of engineer to the 
Corporation. Fig. 2 shows one elevation and front 
section of the part of the buildings devoted entirely to 
the electrical department, while Fig. 3 is a general view 
of the whole buildings (this was prepared from a 


purpose of illustrating its action, the coal being carried up 
in a series of buckets like dredgers, and dropped into the 
conveyor, which then takes it ee feeds it to each 
boiler exactly as may be required. The conveyor is seen 
just above the hoppers in Fig. 4. l 

The coal will be brought by barge up the Channelsea 
River and landed by power cranes on the Corporation 
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wharf in front of the boiler-house. It will be dropped 
direct into large stores constructed underground. In 
these stores, which are built with substantial brick arches 
to support the traffic overhead, there are a series of rails 
on which trucks will run to carry coal to the elevator 


hopper. 


yet fitted, but we understand that they will be a combina. 
tion of a centrifugal governor with an oil relay to work the 
valve gearing for both the high and low pressure cylinders, 
In this way a fairly uniform distribution of power between 
the high and low pressure cylinders is to be obtained. The 
following are the results of efficiency tests on one of these 
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Fies. 5 AND 6. 


The general arrangement of the steam and exhaust 
pipes are shown in Figs. 8 and 9. The whole of these pipes 

ve been placed below the floor line, and Mr. Steinitz 
has devoted great attention to the effectual draining of 
his steam-pipe ranges. The duplication of the steam 
supply is not shown completed in the illustration, but the 
pipe at the top of the plan (Fig. 8) will be led through 


200-kw. sets: at 50 kw. the efficiency, including exciter, 
was 71:3 per cont.; at 100 kw., 82°3 percent, ; at 150 kw., 
84 per cent.; at 200 kw., 87 per cent.; at "250 kw., 85 
per cent. 

Fig. 10 shows a general view of the engine-room. The 
engines exhaust into a large main in the pump-room, which, 
aa seen in Fig. 11, is considerably below the floor level of 


ere R a 


the wall and connected up to the steam-pipes in the 
en sah of the sewage pumping station. 
he engine-house at present contains three 200-kw. 
Ferranti engines and alternators, and one 100-kw. set by 
the same maker. These engines and alternators are of 
a firm’s well-known type, but a new type of governor 
is being fitted to the engines, These governors are not 
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the engine-room. The exhaust steam is condensed by one 
of Messrs. W. H. Allen, Son, and Co.’s well-known surface- 
condensing plants, as shown in the accompanying illustra- 
tion (Fig. 12). The condenser is circular in form, the shell 
and end covers being of cast iron, fitted with rolled-brass 
tube plates. The tubes are of solid-drawn brass, secured 
into the tube plates by means of screwed ferrules, having 
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internal lipe which prevent the tubes from slipping out of | densing plant for West Ham. A feed-water tank aft. by 
place. The tubes are packed with tape rings. The con- | 6ft. by 22ft. long receives the discharge from the air-pump, 
denser has a total tube surface of 1,000 square feet and is | and also the drainage from all the steam-traps. Two 
capable of dealing with 12,000lb. of steam per hour. The | Weir's pumps feed the boilers from this tank, which is 
air-pump is single acting, having a diameter of 16in. by fitted with coke filters for separating the oil from the 
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Fig. 8.—Plan of the Machinery at West Ham, showing the Pipe Work. 


Sin. stroke, arranged side by side with a double-acting , condensed water. Another filter in series with the 
circulating pump, 12}in. diameter by 8in. stroke. The | discharge of the Weir's pumps and under pressure, is also 
outer casing of the pumps is of cast iron, the liners, valve | used. . 
seatings, and guards being of brass and the valves of india- | The switchboard at West Ham is also of the Ferranti 
rubber. The pumps are driven by a compound engine | type, as can be seen in Fig. 10, and this type is now well 


Fic. 9.—Sectional Elevation. 


having cylinders Qin. and 14in. diameter by Sin. stroke, | known to our readers. At present the board does not 
the working parts of which are made of Siemens-Martin | provide for more than the machines and feeders put down, 
steel and the bearings of bronze. The plant runs at a but extensions are to be added very soon. 

speed of 120 revolutions per minute and is fitted with a The office and store accommodation provided at the 
flywheel to ensure steady rotation. Messrs. W. H. Allen, | works consists as follows: on the ground floor there are 
Son, and Co,.have now on order two further sete of con- the general stores, the meter stores, and the (general 
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office, while upstairs there are the chief’s office, the chief 
assistant’s office, assistante’ cloakroom, and drawing office. 
This drawing office will also be used as a testing-room for 
the various tests necessary at a central station. 

The whole of the cables for distribution, both high and 
low tension, are of the British Insulated Wire Company’s 
manufacture, and are concentric lead-covered and armoured, 
laid direct in the ground. To distinguish the high-tension 
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forming sub-stations, and the black circles transformers in 
street boxes. 


The section of the two feeders running to 
Canning Town is 047 square inch, while the section of 
the Stratford feeders is 15 square inch. The high-tension 
distributors are so arranged that there is practically a 
duplicate feed to every transformer station. The low- 
tension mains are, as a rule, connected to two sub-stations, 
and are fused at each point of entry. The new feeders 


Fic. 10.—General View of the Engine Room at West Ham. 


from the low-tension, a copper wire is laid up with the 
armour on all high-tension cables. There are at present 
four feeders running from the cential station—two to a 
main distributing chamber in the basement of the Town 
Hall, Stratford, and two to a distributing chamber at the 
Public Hall, Canning Town. These distributing chambers 
are divided into two rooms—the outer chamber, in which 
low-tension apparatus only is placed, and the inner, in 
which high-tension apparatus is only used. From these 
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now being laid to Upton-lane will be 
draw-in system. 

Some 88 arc lamps are fixed in the main streets of 
the borough, and are supplied by special high-tension 
circuits controlled at the Town Hall for the Stratford 
district, and at the Public Hall for the Canning Town 
district. In each post there is a Brush transformer 
reducing the pressure from 2,000 to 83 volts. Thomson- 
Houston enclosed arc lamps are in use. The streets so 
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Fie. 11.—Details of Condensing Plant and Pipes. 


two main chambers, high-tension distributors are run to 
boxes and chambers at various points throughout 
the borough, feeding into a low-tension network. 
The arc circuits are also controlled from the two main 
distributing chambers. Fig. 13 shows the streets in 
which mains are already laid, and also the arrangement 
of the sub-stations and street transformers. Thus those 
streets around which are shaded lines are those containing 
low-tension distributors. The tbick crosses denote trans- 


lighted are the High-street, Broadway, The Grove, Mary- 
land-road, Leytonstone-road, Romford-road, Woodgrange- 
road, Barking-road, and Victoria Dock-road. 

The light was first supplied in West Ham on Dec. 10, 
1898, and within three months the demand had risen to 
nearly 500 kw. The Corporation, on the recommendation 
of their late engineer, Mr. Steinitz, put in hand at once 
large extensions, including three Babcock and Wilcox 
boilers, each capable of evaporating 15,00QIb. of water 
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per hour, two condensers, with the necessary air and 
circulating pumps, capable of dealing with 20, 000lb. of 
water per hour, and two 1, 200-kw. steam alternators, and 
the necessary extensions to the switchboard. They also 
pro to extend the distributing mains in all directions, 
and increase the arc lighting by some 100 arc lamps. 

The contractors for the original work were: Engines 
and alternators, switchboard, etc., Messrs. S. Z. de Ferranti; 
condenser, Messrs. W. H. Allen, Son, and Co.; cables and 
street work, the British Insulated Wire Company ; arc 
lamp posts, etc., Messrs. Drake and Gorham ; transformers, 
transformer boxes, and distributing chamber switchboards, 
the Brush Electrical Engineering Company; travelling 
crane, Messrs. Taylor and Hubbard. For the extensions, 
contracts have been placed with Messrs. S. Z. de Ferranti 
for the steam alternators and extensions to the switch- 
board, and with Messrs. Babcock and Wilcox for boilers, 
steam-pipes, condensers, etc. The capital cost of the 
original scheme of 700 kw. was £50,000, being £71 per 
kilowatt. The estimated cost of the present extension is 
£51,000, to which has to be added £29,000 for further 
cable extensions. The capital cost per kilowatt will then be 
about £42. 


Fig. 12 —The Allen Surface Condenser. 


Mr. J. H. Bock, until recently chief assistant with 
Mr. Steinitz, has been appointed borough engineer 
pro tem., and to him and Mr. Steinitz our best thanks are 
due for the information they have given us in preparing 
this description. 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, A. M. I. C. E., M.S.A., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 


(Continued from page 79.) 


Plastic Bond.—This bond is composed of two portions, 
a plastic or putty-like amalgam, which makes contact 
between the rail and the metal of the joint, and a flexible 
elastic cork case to hold the amalgam in position. In 
putting the bond in place, contact spots about 2in. in 
diameter at the end of both rails and fishplates are cleaned 
of scale and rust, and the centre of each of these spaces is 
rubbed with a special alloy which changes any iron rust to 


* Paper read at the annual meeting of the Incorporated 
Association of Municipal and County Engineers at Cardiff. 


pure metallic iron, and forms a silver-like deposit which 
repels water and will not corrode. One side of the cork 
case containing the plastic metal is then 8 upon the 
prepared surface of the web of the rail, and a similar case 
is attached to the end of the next rail. The fishplate is 
then bolted down, and as the bolts are tightened the cork 
case is compressed to half its former thickness, and the 
amalgam in the case comes into full contact with rail and 
fishplate, giving an electrical connection between the rails 
of low resistance. The bond is thus entirely concealed 
from view, and it is protected by the cork case from injury 
arising from movement between the rail and fishplates. 
This bond has been adopted on the Blackpool and Fleet- 
wood line. 

Cast-Welded Rail Joints.— The method of making joints 
by the cast-welding process consists in placing the rail ends 
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firmly together, surrounding the joint with a cast-iron 
mould, and pouring the mould full of melted cast iron. The 
cast iron in cooling shrinks on the rails with an intense 
pressure, and at the bottom of the rail, where the iron 
retains its heat longest, it eats into the steel rail with some- 
thing of a solvent action, thus not only making a thoroughly 
good mechanical joint, but also ensuring a good electrical 
joint. The writer would point out tbat this is a most 
expensive bond. The Coventry and Norwich Tramway 
Companies are adopting this system. Welded rail joints, 
although costly to make, give the smoothest track obtain- 
able. There are no joints to repair and there is less wear 
on the rails, as there are no ends to pound to pieces. 
Consequently you get longer life from tracks and cars. 
American managers who have tried the system write 
strongly in ite favour. There are comparatively few 
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breaks, and the upkeep of the track is said to be less than 
with the ordi joints. Corporations should wait, 
however, until Coventry and Norwich have been working 
for a year or so. eanwhile, the 60ft. rail offers a 
compromise. 

(b) FEEDERS. 

When laying the track it is necessary to make provision 
for the feeders and distributing cables to the trolley wires 
and conduits. In some cases armoured cables are used, 
which are simply buried in the ground, or the cables are 
laid in troughs of wood, earthenware, or iron, which are 
then filled in with a bituminous compound ; again, in other 
cases what is known as the “drawing-in” system is used, 
earthenware conduits or cast-iron pipes being used through 
which the feeders or cables are drawn. Each system has 
its advocates. A drawing-in system possesses obvious 
advan in the facilities it affords for withdrawing a 
faulty cable and replacing it with new, for increasing the 
section of copper to meet an augmented demand for current, 
and for drawing in extra cables as requirements arise by 
means of the provision of spare ducts. Where a solid 
system is used, either of these operations would necessitate 
opening and replacing the pavement at considerable cost, 
delay, and inconvenience. In the case of the overhead 
system one or more feeder cables, depending on the amount 
of current required, are laid underground the whole length 
of the line, and connected about every half mile to the 
cast-iron section boxes containing switches and lightnin 
arresters. The trolley wires, running from end to end o 
the line, are divided by section insulators about every half 
mile, where the two ends are brought to the switchboxes 
and joined to the feeders through the switches. Any 
section can thus be cut out, if necessary, without disturbing 
the traffic on the rest of the line. 


(c) RoLLING-STOCK. 


The design and construction of the cars should be 
governed entirely by the local conditions of the service to 
which they are to be put; the likes and disliker of the 
travelling public must also be considered. Some of the 
points which govern these conditions are single or double 
tracks.” If single or a loop, the line is limited to number 
of cars; they must therefore be as large as necessary to 
carry the traffic. If double tracks, the size of the cars 
depends very largely on the gradients and frequency of the 
service. The cars should have plenty of room between the 
seats, be well lighted and ventilated, and arrangements 
must be made for loading and unloading quickly by pro- 
viding sufficient room for entrance and exit. Each car must 
be provided with controllers and proper brake power; this 
is especially necessary on lines with heavy gradients. 
As regards the motor trucks. Much work and cost of 
maintenance can be saved by a careful selection when 
ordering the rolling-stock. The chief qualities to look for 
are strength, simplicity, convenience, ease for taking curves, 
and an important one is ite riding quality—that is to say, 
no jolting, thereby causing inconvenience to passengers. 

The sum to be paid for fully-equipped cars will depend 
largely on the engineer's specification. If a “certain 
sake ” is specified the price will in consequence be high ; 
if, on the other hand, the specification is an “open one,” 
but requires the performance of certain work from the 
motor—and there is more than one motor in 
existence—much better competition will be obtained. The 
approximate cost of cars, which vary according to the size 


and design, is as follows : 
Motorcar. Trailercar. 
£500 


Double-decked car, single truck..................... L500 ......... £200 
Double-decked car, bogie truck type 100° sive 325 
Single-decked car, single truck ........ e 400 200 
Single-decked car, bogie truck type 550 ( 275 


These prices are for cars to suit a Aft. 8in. gauge. 

In the opinion of the author, great care should be taken 
in the placing of advertisements in or on the cars. Adver- 
tisements offer, however, a substantial revenue, and if pro- 
perly restricted, no reasonable objection can be made to 
them. The proper spaces consist of what are termed the 
decency boards at the sides and ends of the cars which 
screen the gers. No paper advertisements should be 
allowed, and the only advertisements permitted inside the 
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car should be narrow strips of coloured glass placed at the 
tops of the windows, and separated from them by a proper 
beading. The new type of electric car is built much higher 
inside than the old horse car, and the windows really 
require a slip of coloured glass at the top. It may be 
mentioned that the Corporation of Liverpool, after very 
careful consideration of the whole matter, have decided to 
utilise the spaces mentioned for advertisements, and they 
will derive a handsome revenue from this source. 


Cost OF VARIOUS SYSTEMS. 


The cost of construction and equipment cannot very well 
be treated generally, as the conditions of labour, the cost 
of carriage and materials, etc., vary considerably in different 
localities, but the following figures may be taken as a fair 
guide. These figures are based on current rates of prices 
and from actual estimates prepared and work carried out in 
England. 

Overhead Trolley System. Estimated cost per mile of 
single track, öf t. 6in. gauge, 90lb. rails, including permanent 
way, rail bonding, line equipment, feeders, etc., complete, 
from £7,000 to £7,500. 11 double track, the cost will be 
about £12,500 to £14,000 per mile. If the permanent 
way is in good condition and converted to overhead, the 
cost, including rail bonding, feeders, line equipment, etc., 
will be from £3,000 to £3,500 per single mile. It will be 
necessary to add a sum to these figures to cover special 
work in connection with this system such as points, 
crossings, etc.—say £50 for each passing place. 

Conduit Systems.—The cost of the conduit system varies 
very much according to the method of construction adopted, 
the depth of the conduit, the disturbances of water- mains, 
gas services, and other pipes, etc., buried in the roadway ; 
the street track complete may be taken at from £11,000 to 
£12,000 per single mile, for a conduit system similar to the 
New York conduit. The special works for passing places, 
junctions, etc., are a serious item, adding very considerably 
to the cost; not less than 15 per cent. to 30 per cent. 
should be added to cover such work per mile of single 
track. In one case within the knowledge of the writer the 
estimated cost of the special work on a total track of eight 
miles, estimated to cost £88,000, was £32,000. 

Simplex Conduit System.—The estimated cost of con- 
structing this system per mile of single track, according to 
estimates submitted lately to the writer by the Simplex 
Conduit Company, including permanent way, rails 100lb. 
per yard, conduit, conductor, etc., is £8,500 to £9,000; 
this with the slot placed under one of the running rails. 
To this must be added a sum of from 10 to 20 per cent. 
for special work, such as cross-overs, junctions, etc. 

Accumulator System.—As regards the estimated cost of 
this system, the track will cost the same as for a good 
steam or horse tramway, with the exception that a heavier 
rail is necessary, about 100lb. per yard, about £5,000 per 
single mile. e cars will, however, cost from £350 to 
£400 per car more for the provision of the cells than those 
used on overhead or conduit systems ; it will also be neces- 
sary to have an increased number of cars to ensure that 
aome cars may be standing whilst the cells are being 
charged, without the mixed system of overhead and 
accumulator is used. 

Surface Contact System.—The cost of this system is about 
£1,000 per single mile in addition to that of the overhead 
system. 

Generating Station.—The cost of this will, of course, 
depend upon the output, as the machinery will vary 
according to the units of current required per anaum, and 
in many cases the generating plant is located in the existing 
electric lighting station. 

Car Shed.—Again, this cost will be governed by the 
number of cars to be accommodated, and provision should 
be made for repairing shops, stores, etc. 


WORKING EXPENSES OF ELECTRIC TRAMWAYS. 


Exact knowledge as to the working cost under everyday 
conditions of tramways electrically equipped in this country 
cannot yet be determined with accuracy, but three of the 
municipal electric erate undertakings in England are in 
a position to give some idea of the receipts and workirg 
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expenses of their undertakings, and the author would draw 
attention to the following extracte from the financial returns 
of those towns—viz., Leeds and Dover on the overhead 
system, and Blackpool on the conduit—as giving some idea 
of the cost of running. From a return lately published in the 
Railway World (May, 1899), the following items have been 
abstracted : 


Leeds Tramways—The actual working expenses of the 
three systems, exclusive of allowances for depreciation, for 
the year ending March 25, 1899, are: i 


Working expenses per car mile: 


/ ² AAA ³ 442d. 
Sein E E E 9'36d. 
Horse e . ð “ 9°44d. 

Total electric cars reoeipts . . . . 448,032. 158. 

Total mileage—ʒꝛ—ꝛ ) mi 442 2 . 934. 368 miles 

Receipts per car mill ãjẽeſy 12 33d. 

Working expense . 2. 483d. 

Analysis of Working Expenses, per Mile. d. 

Die m . ð 1:07 

Conductors’ wages ooo 80 

Generating station expenses . 2 . 53 

Battery station expenses . . 03 

Electric cars —repairs and maintenance ..... d . 37 

Car washers and depot men . 46 

Ten per cent. depreciation on motor and trailer cars 41 

Electrical engineers’ salari es . . oso 11 

Road maintenance (proportion e Z . .. ã 28 

Compensation damage and personal injuries ę 09 

Management and general expenses q 67 

r ß cs e 01 

4˙83 
Total miles run by electric and trailer cars: 
Motors J y A 816,749 
r . EET A T 117,619 
erf d 934, 368 
The consumption of current per motorcar mile is 960 units 
‘i j f trailer car mile is 480 ,, 

The cost of generating current per Board of Trade unit 

Was % ⁵ĩ— ⁵⁵⁵⁵ OT E AE PON, 60d 
Horst TRAMWAY. 

Horse Car receipts ..........seresceressee oossessse sesseees £40,436. Os. 4d. 

Total mileage 20.00: ccscscsesecesescses since siceessccesssecaecs 989,320 miles 

Receipte per car millllldο l (ᷣ(B 980d. 

Expenses as per Revenue Account, per Car Mile. 

Horse keep: d. 
Belding” r . eels — 346 
a RNG PET I E OE uswinixie . O D 

E N T E E ON E AE T E E T 1: 
Utensils and sundries........ ......cccee mesos cocceveceecsceseseseces 06 

Horseshoeing and veterinary service q . 37 

Drivers’ holes eee 1°23 

Conductors’ wageassbuuu t Z y 1:03 

Foreman and tip boys ....o..ososesoesssoseoosorosrosesessassesesesrsses 28 

Rent of stables a ey OASE A E E E 13 

General repairs to depdt, et]ᷣUUUPPPP]ekp t 11 

Gas and water . 3 B ‘ll 

Compensation, drainage, an reonal injuries 08 

Maintenance of roads proportion) ee eee e "05 

27 e s ⅛ k y ssnnie saseaw seen 49 
Aba... 8 08 

Depreciation on are .. 14 

Management and general expenses — 63 

Horse renewal or depreciation account 2 69 

Total pense tasks 10°17 
STEAM TRAMWAYS 

C //õ§Üĩêð7‚(ĩů... auicuesPanenen £23,603. ls. 8d. 

Total mileaagiiii % o osese 479,775 miles, 

Receipts per car millldddddd . 3ãe.õ’%rj 11°80d. 

Expenses as per Revenue Account, per Car Mile. d. 

p ß EIAN 2˙42 

I!!;öõÜͤ 6ͤ “é!!! N S 1 29 

Drivers WAG OO ss rsrsrsrsrs rectu eiea ͤ T TE 1'49 

Conductors’ wages i 

Rent of depôte and officet l k %%% 10 

Engine boiler office UD Z . . 02 

Compensation, damages, and personal injuries 30 

Maintenance of road (proportion q ere 2⁵ 

Maintenance of cartrtttddd- q ã . 1-02 

Depreciation on cars e 30 

Depreciation on engines UUPUUUUUUUU UU. . q . 67 

Management and general expenses . . eves 1˙30 

Total expenses . 10:33 


These figures are exelusive of interest on capital or sinking 
fund sok F but after paying all expenses as enumerated 
and providing a sum of £10,415. 7s. 9d. for interest, and 
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£9,302. 11s. 4d. for sinking fund charges on the general 
undertaking, there remains a surplus of £12,030. 14s. 10d. 
on the year's working. 

Lover. By the courtesy of the borough engineer, Mr. 
H. E. Stilgoe, A. M. I. C. E., the author is able to append the 
results of the Dover electric tramways for the financial 
year ending March 31, 1899, which is as follows: — 


Receipts for year (traffic)... . e 2 2. . £9,044 2 6 
jí í (advertisements) EE TEN Seaver’ ro 253 2 6 
£9,207 5 0 
Car mileage (motorcarssasaũj : (AI( 204, 257 
Receipts per car mille. ñBtQ Bi 10°92d. 
Working expenses, including interest and instal- 
ment of loan capital per car mile. = -~ 906d. — 
Consumption of ourrent per car mile x 98 unit 
Price paid per Board of Trade unit.... . dies 3d. 
Analysis of Working Expenses. £ a. d. 
Salaries and wages 2 . 2,038 1 3 
Electric current sosom seecees wee 2,442 0 10 
a l a PEET EIEN E N A S E Chae genves> — 473 9 0 
Stores and sundries ...... e .esssssssessoe . ãẽ . 140 17 10 
Uniforms........ TET EET sence dus dug ETETE A TER 89 12 6 
Establishment charges, rates, taxes, insurance, print- 
ing, r coal, oto. sisssisisisssrsssseiiri snos 548 8 4 
Interest and instalmend of loan capital of £33,500 
(30 years at 3 per oent.·· q . . 1,709 2 9 
Credit stock, eto lͥ U . ~ 144 12 5 
Net expenses 7,567 0 1 


Blachpool.— By the courtesy of the borough electrical 
engineer, Mr. K. C. Quin, M. I. M. E. and M.I E. E., the 
writer is able to append the results of the Blackpool 
tramway undertaking for the financial year ending 
March 31, 1899: 


Total car receipt s A4 8 £18,220 
Total mileage (motorcars) .......... FFF 259,754 
Passengers carrii 4% 3 . 2,881,027 
Receipts per car mild é 2.2... 164d. 
Working expenses q FP .. 102d. 
Consumption of current per car mile is approxi- 

CC AAA aR e 85 per unit 


The current is taken from the Corporation combined 
lighting and traction station, the charge being 2d. per unit 
for tramway purposes. 


Analysis of Working Expenses, per Mile. d. 
Drivers, conductors, and car wassers . 2 wee 375 
Generating station expenses e . 1˙5 
Electric cars’ repairs and maintenance ee . „ | 
Electrical engineers salar ies . 3 
Road maintenance, including cul vert... . ere . 16 
Compensation for damages, personal injuries 16 
Management and general expenses - 21 
e, . aeaa i e — 09 

Dot! S . 10°35 


The figures given are convincing proof of the claims 
advanced by advocates of electric traction, that the electric 
service, as compared with horse or steam, is not only the 
most popular system with the travelling public, but is also 
the most economical in working. 

It is not proposed within the scope of this paper to refer 
to the financial aspect of the question; the principle of 
‘‘municipalisation of tramways” has gathered strength, 
and the writer is justified in saying that no social problem 
attracts more attention at the present time than the debated 
point whether tramways ought to be municipal or private 
enterprises. Up to a very recent date tramways were of 
necessity leased to companies as a consequence of the prin- 
ciple laid down by Parliament that municipal authorities 
might acquire, own, or lease tramways, but must not work 
them. Even now special statutory authority is required 
to enable municipal authorities to work their own 
tramways, but the examples of Glasgow, Leeds, Black- 
burn, Bradford, Blackpool, Halifax, Hull, Dover, Sheffield, 
and many other towns which have already obtained this 
special authority, will probably be followed by many others, 
even if Parliament by a public Act does not remove this 
unreasonable and inexplicable restriction. The author is 
of opinion that general power should be granted to local 
authorities to form joint Boards for the working of their 
tramways, also that corporations should have running 
powers over adjoining lines, and in case of large authorities 


x * 
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they should be able to work the lines by ace in the 


smaller adjoining districts. The author would point out that 
any town council considering this subject should remember 
that the immediate question to be decided is, whether the 
increased profits of tramways consequent upon the adoption 
of electric traction shall be devoted to the relief of the 
rates or given to the existing or proposed tramway com- 
panies. The adoption of cheap and almost nominal fares 
will probably, to a great extent, solve the problem of the 
Housing of the Working Classes Act. 

The appendix to this paper gives a brief description of 
the electric tramway systems in operation in the United 
Kingdom, also of the combined systems in Paris, and a list 
of papers and information on this subject. 5 

conclusion, the author regrets that the subject has not 

been dealt with with the technical knowledge of an elec- 
trical engineer, but he has endeavoured from a municipal 
engineers point of view to place the matter before you in 
a lucid manner, and he begs to tønder his sincere thanks to 
the authors of the various reports issued on this subject, 
to the editor of the Railway. World, and other journals ; 
also to those gentlemen who have rendered him assistance 
77 the loan of plans, photographs, and blocks to illustrate 
s paper. 7 
(To be continued. ) 


THE SHEFFIELD LABOUR CLAUSE. 


At the meeting of the Sheffield City Council held on Wednesday 
last, the dispute on the Ferranti contract was finally disposed of, 
the labour clause of the Corporation being modified. The following 
account of the proceedings, taken from the Sheffield Daily 
Telegraph, will be of interest, as showing how nearly the Labour 
party gained their point to enforce a uniform rate of wages 
independent of the capability of the workmen. 

When the subject was reached at the meeting, the Town Clerk 
announced that he had received a letter from Messrs. S. Z. de 
Ferranti, Limited, copies of which had been sent to all the 
members of the Council. The letter was taken as read. In 
it Messrs. Ferranti said that in the fair wages clause, as 
originally submitted by the Council, it was practically stated 
that there should be one standard rate of wages recognised 
and paid for each class of men employed—namely, that if the 
standard rate for a turner was 35s., as in the Hollin wood 
district, all men doing work in which a lathe was used 
should be paid 35s., irrespective of their competency to fill the 
position under which they nominally came. The same remark 
appliéd to fitters and all other classes of men employed. They 
objected to this clause, because, as a matter of fact. there was no 
such thing as a standard rate of wages which applied to all men 
of a class in any district. They fully admitted that there was a 
standard rate of wages which applied to some of the men—to the 
fully qualified men—in their respective tradee, and it was these 
rates which were called the standard rates of the district. At 
the same time, they pointed out that it was the general custom 
of engineers co employ very various grades of men for doing the 
same classes of work, and to pay them less amounts in wages than 
the so-called standard rates where the full amount of skill wan 
not required for the work they were expected to do. They had 
been into the matter very carefully with the Employers’ Federation, 
and found that they were in E doing what was common 
amongst the various members of the trade, and what was, in fact, 
recognised by all the shops where trades unioniste were daily at 
work. They forwarded lists of tue wages paid to a very large 
number of skilled men in the Manchester district, which showed 
. that there was no such thing as a standard rate paid to all men 
doing one certain class of work. Out of 1,564 turners employed, 
62 per cent. were paid 368. per week, which was what the trades 
unionists called the standard rate. A large percentage of less 
skilled men were paid a smaller amount than 36s., and a small 

rcentage of more skilled men received a higher amount. Only 
alf of the fitters received the so-called standard wage. This was 
the result of the terms of settlement at arrived av between the 
employers and employés after the great dispute in January, 1898, 
Clause 6 of which gave the employers the right to pay their work- 

men according to their ability. They were prepared to abide by 
the whole terms of the settlement, and to pay the rates of wages 
agreed upon under it. They considered that the clause in their 

letter of J 79 ee fully met the case, and that in reality thoy were 

offering all that the Corporation could possibly wish, in agreeing 

to terms which the trade union representatives had already publicly 
to. 

Alderman Styring, in proposing the adoption of the minutes of 
the Electric Light Committee, said he was sorry to find that there 
was a feeling of dissatisfaction with reference to the Ferranti 
contract, and an impression that it was the intention of the 
committee to completely abandon the fair contract clause. 
In his judgment, nothing of the kind was intended, and 
` personally, he was as strongly in favour of the policy of 
‘ that clause, and as totally opposed to sweating as ever. 
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ves in very 
exceptional circumstances. The undertaking which they had 
taken over was worked on the high-preesure system, and they 
were tied to that system for the time being. They mast be 
guided by their professional advisers, and the advice given them 
was that there only three firms in the country which could supply 
the kind of machinery they wanted. It was an unfortunate 
circumstance, because whoever got into the hands of two or threa 
persons was likely to be squeezed in some way. They were told 
that it was extremely difficult and dangerous, if not im le, to 
have different types of machinery employed together. t of their 
machines—the efficient machines, certainly—were of the Ferranti 
type. Their present plant was 5 5 and the engineer 
advised them to provide at least another machineof 1,000kw. power, 
and to extend the presentswitchbeard. The former would cost £9,500, 
and the latter £1,500. The present switchboard was the patent of 
Messrs. Ferranti, and, although the alternator was not a patent, 
they were advised that Messrs. Ferranti- were the peopl who 
ought, all things considered, to supply it. If the principle of 
sticking to the fair contract clause ab. all costs was poon for any- 
thing, it was as good for going without the switchboard exten- 
sion, which they could only get from Meesrs. Ferranti, as for 
going without the alternator. He thought it was absolutely 
useless to fight the question of the fair contract clause at present 
In his opinion the Council ought, as soon as possible, to geb into 
a position where they would have a wider market in which to 
make their purchases, and not, now that they were in a corner, 
to shrink from purchasing the machine in the only quarter where 
they could get it. He reminded them of their statutory ob 
tions to su ply electric light, and said if the Council to 
the risks of heavy penalties the committee did nob. i 

Mr. Hobson proposed, as an amendment, thab the minutes 
relating to the acceptance of Messrs. Ferranti's clause, varying the 
fair contract clause, be not confirmed; that certain resolutious, 
already passed, offering the contract for the alternator to Messrs, 
Ferranti, and accepting their tender for the switchboard exten- 
sion, be rescinded ; that it be an instruction to the Electric Light 
Committee to publicly advertise for tenders for the machinery in 
question, and that it be a condition of the acceptance of a tender 
that the contractor should be willing to abide by the conditions of 
the fair contract resolution in its entirety. He referred to the past 
smooth working of the fair contracts resolution, and regretted that 
the chairman of the Electric Light Committee, who originally moved 
a resolution affecting the penalty clause, and other supporters of 
the resolution should be prepared to throw it over immediately 
there was a difficulty. By agreeing to this the Council would inflict 
a moat serious injury and injustice upon labour, not only in Shel- 
field but in the whole country. as this movement of Messrs, 
Ferranti was part of a scheme of the Federated Employers to obtain 
a free hand in matters of wages and conditions of work, not only 
in one particular trade, but in every trade throughout the United 
Kingdom. Other corporations would have to follow the lead of 
Sheffield in quick succession. An appeal, with five signatures, 
had been handed in. He spoke on behalf of Tuesday’s large 
meeting at the temperance hall, and on behalf of thousands of 
working-men, not one of whom had he found to be against his view 
of the matter. He proceeded to use many of the arguments be 
had used on the previous night. The working-men would like to 
know why only one firm was asked to tender for the machine, and 
how it came about that Mr. Ferranti was nob at first informed of 
the existence of the fair contract clause. Without a penalty 
clause no agreement as to wages could be enforced. He and Mr. 
Whiteley had an interview Mr. Ferranti a week ago, and asked 
him whether the clause that he had submitted meant that he 
would pay trades union wages. He replied, ‘‘ That is a blind.” 
He told them that the 358. a week rate would be paid to 
the members of the A.S.E., who were the best men, but the 
more simple work would be put into the hands of men who 
were now earning 18s. per week, and whose w would 
be increased to 22s., and perhaps as much as 28s. r. Hobeon 
also said the trades unions would not adopt such wages as the 
employers liked to force upon them, but would have them arranged 
ata conference. The trades unions only fixed the minimum wage. 
They did not demand more for a man who was worth more, 4 
if a man was inferior the employer was not forced to keep him. 
If there was no standard rate in Oldham or Manchester, as Mr. 
Biggart said, according to the fair contract clause the Sheffield 
rate should be paid, bat Mr. Biggart’s statement was untrue. In 
all the 5 firms the recognised rate was being paid at 
present, is was the beginning of a big national s le, and 
he asked the Council not to help the employers to fight the battle 
for a freo hand. He could suggest a way out of the difficulty, bub 
he would not do it publicly, as he did not want to reflect apon 
anybody. If Mr. Ferranti had lacked information as to the 
contract clause, he (the speaker) would be prepared to increase 
the price of the tender if that would involve adherence to the 
clause. The voice of the working-men was going to be heard, 
and what influence they had would be used to the full to prevent 
the clause being abandoned. 

Mr, Nowill denied that there were any grounds for the sugges- 
tion that there was a dead set against labour, and asked the 
Council to look at the matter from the point of view of what was 
beat for the city ab large, ane Pappor the committee. 

Mr, Whiteley, who seconded the amendment, ridiculed the ides 
that there was anything in the point raised by Alderman Styr 
as to parallel running, reminded the Council that the electri 
engineer was not the only authority in the world, and su ' 
after asking why the alternator had not been advertised for, that 
there was a screw loose somewhere. He added that he bad lost 
faith in the electrical engineer, and did not know where he had 


But the Electric Light Committee found themeel 
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gob his expert experience from. The object of having the fair 
contract clause passed was to get good work performed by com- 
petentd workmen, and if they surrendered it they would set an 
example to other corporations to abandon it also. 

Alderman Carter said the whole controversy was in a nutshell. 
Merers. Ferranti were prepared to abide by the agreement come 
to between the Federation of Employers and the men, but the 
Labour men in Sheffield were saying, No, we shall force down 
your throats a certain form of agreement which we have approved.” 
The position was this, if they passed the amendment the committee 
must advertise for the tenders. Suppose they got half a dozen, 
and accepted the lowest, where would they find themselves? In 
a combination of employers, and they would be no further with 
the new contractor than with the present one, because the Federa- 
tion of Employers had determined they would not accept the 
Corporation’s particular form of clause with ite penalties attached. 
The Council to consider the interests of the city, and he 
appealed to members not to be moved by any threats of the Labour 


party 

Carter asked members to act on their convictions ; 
look at the question from a sensible point of view, form their con 
clusion, and vote accordingly, remarking that if they did that they 
would support the committee. 

Sir Charles Skelton said the committee, being in a hole, the 
question was what was the best to do—to wrangle about it or to 
get out of it. They were nob there that day to discuss the fair 
contracta clause, but their duty was to put themselves in a position 
to discharge their obligations. Those obligations were imperative, 
and it did not do for gentlemen to say they did not care a rap 
whether they were able to discharge their obligations or not. He 
was not one of those, never could be, and it was their absolute 
duty to pee themselves in a position to discharge their obligations, 
even if they had to bite their tongues in the doing of it. Already 
Mr. Ferranti had practioa i given them all they asked for, and 
it was unwise to try to ob a technical triumph over him as one 
of the Federated Employers. 

Mr. Senior said he would nob give a vote that would encourage 
sweating, bub he would voto for the committee, believing that 
what was proposed conformed with the fair contracts clause. They 
would be doing their duty to the city by securing the machinery 
and making the concern a success. 

After farther debate the amendment was thrown out by 26 votes 
to 23. The minutes of the committee were accordingly passed, 
and Sheffield will obtain their English-made dynamo in due course 
from Measrs. Ferranti, Limited. 


LEGAL INTELLIGENCE. 


LONDON TRAMWAYS COMPANY. 
The Shareholders’ Position Defined. 


Mr. Justico Wright, sitting as an additional Judge in Chancery, 
on Wedneeday had before him the matter of the London Tramways 
Company, Limited. It arose out of the winding up of the business 
consequent on ite being taken over by the London County Council, 
and the present summons was taken out by Messrs. D. P. Sellars 
and Thomas G. Gillispie, the liquidators of the company, which 
involved points arising out of the winding-up proceedings conse- 
cla on the concern being taken over by the London County 

uncil. The main question at issue was whether the scrip holders 
were entitled to their 6 per cent., although the company had only 
carried on businees until January this year, and their financial 
year ended in June. | 

Mr. Robson, Q.C., and Mr. Parker were couneel for the ordinary 
shareholders ; Mr. Reed, Q. C., and Mr. Ashton Cross represented 
the scrip holders; Mr. Eve, Q. C., and Mr. Kirby for the liqui- 
dators 1 Mr. Ram, Q. C., and Mr. Snowdon for the preference 

olders. 

His Lordship, in giving judgment, said the case was an 
exceedingly difficult one, but as he had had an opportunity of 
considering the Papers before coming into court, he would give 
his decision forthwith. The first point referred to the Act of 1880 
as to whether the preferential shareholders were entitled in 
respect of the year ended in June last to their 6 per cent. dividend 
for the year or any part of the year. He could not regard the Act 
of 1880 as abeolutely disposed of as from the date of the resolution 
for a voluntary winding up or from the transfer of the company to 
the London County Council, and he had come to the conclusion 
that if there were any profits which justified the making of the 
payments under the section, the beneficiaries under that section 
were entitled to them. It was true the company did not go 
on trading for a whole year, but it appeared to him to be 
impossible to say, as contended by Mr. Robson, that the 
e shareholders were not to get anything whatever 
n respect of a very large profit which was made in the 
firs) part of the year. Under the circumstances, he thought 
the preferential shareholders were entitled to their 6 per cent. 
As to the ordinary shareholders, he saw no reason to make any 
distinction. They were entitled to their dividends if there was 
anything left for them. As to the question of the stores sold to the 
London County Council by the company that must be placed to 
credit of revenue. Mr. Reed would be entitled to an enquiry 
unless he agreed to accept one-half, £12 000. 

Mr. Reed said he agreed to take this amount to aave expense. 

le Lordship, continuing, said the £24,190 which remained at 
pod of June, 1898, must be declared, provided the liquidator did 


not object, to be divisible between the ordinary shareholders and 
the scrip holders as due to them in respect of the half-year. There 
was another point as to whether the premiums on debenture stock 
ought to be charged against revenue or against capital. He was 
of opinion they ought to be treated as part of the capital arrange- 
ment of the company, while if the revenue account was to be 
continued only to the winding-up, and the profits since Dec. 31, 
1898, were excluded, that was not profit at all. Financial Times. 


THEFT OF ELECTRICITY. 


At the Central Criminal Court, on the 27th ult., before the 
Recorder, Luigi Armanni, on bail, was indicted under the Electric 
Lighting Act of 1882 for stealing a quantity of electricity belong- 
ing to the Metropolitan Electric Supply Company, Limited. 

r. R. D. Muir prosecuted, and Mr. Sinclair Cox and Mr. F. W. 
Sherwood defended. 

The accused, an electrical installer, of 4 and 5, Warwick-court, 
Holborn, was supplied by the prosecuting company with the 
electric light. It was noticed, in March last, that there had been 
a considerable falling off in the quantity of electric current regis- 
tered by the meter as having n used, and eventually police 
court proceedings were instituted. In the course of these pro- 
ceedings it was alleged that the meter was defective, and on an 
examination it was found that ib had been tampered with in such 
a way that the disc which registered the quantity of electric 
current consumed ceased to act. The prosecution alleged that the 
accused himself had tampered with the meter, and evidence of an 
incriminating character was given by an employé in the defen- 
dant’s service. 

The jury found the defendant guilty, and sentence was post- 
poned. —The Times. 


SUNDERLAND CORPORATION TRAMWAYS. 


We learn that the contract just concluded by Messrs. Dick, 
Kerr, and Co., Limited, for traction work at Sunderland, which 
we briefly noted in our last issue, includes the conversion of 
104 miles of tramlines, besides the construction of about four 
miles of new track for the overhead trolley system of electric 
traction. The contract includes overhead trolley equipment 
for 15 milea of line, and the supply of 24 cars, a portion of 
which is to be of the top seat type, and the balance of the 
single-deck type. These latter are to be used over lines in 
connection with which several low railway arches occur. The 

ermanent way will be constructed according to Messrs. Dick, 

err, and Co.’s standard system with a concrete bed and rails 
weighing 96lb. to the yard, the concrete and setts to be 
furnished by the same firm. The feeders are to suffice 
for the supply of current to 50 cars running at the 
same time, with a line fall of pressure not exceeding 5 per 
cent. Adequate provision will also be made for complying 
with the requirements stipulated by the Board of Trade wit 
regard to return drop. Two zero points are provided for, 
from which return feeders will be run to the generating station, 
where return boosters are to be installed. The cars are to 
equipped with the firm’s 44’s two-motor sets, and fitted with an 
emergency brake, besides which each car is to be provided with 
a powerful hand ratchet brake and a slipper or Scotch brake, 
while the trucks will be of the Brill type. 

In oonclusion, it may be mentioned that the entire work is to 
be carried out according to the designs of Mr. J. T. C. Snell, 
borough and tramways electrical engineer, in association with 
Mr. Moncur, so far as permanent way is concerned. The 
amount of the oontract is £126,600, in which connection it is 
interesting to note that Mr. Snell’s original estimate for the 
work, exclusive of certain contingencies, was £120,600, while 
the tender of Messrs. Dick, Kerr, and Co., covering the same 
work, amounted to £120,662, a surprisingly close result. The 
contract stipulates for the completion of the work by June 30 
next. 


Electric Non- Return Valves.— The Electrical World 
points out that it is well known that the discharge through 
a vacuum tube is practically unidirectional in character, 
the E. M. F. at make” 5 not being sufficient to cause 
a discharge through the high resistance in circuit. By a 
combination of several Crookes tubes the inverse wave 
may be entirely suppressed, which is an advantage in 
Röntgen- ray work, resulting in much less heating at the 
electrodes and surface of the glass. Another means of 
suppressing part of an alternating- current wave is by the 
employment of electrolytic cells, aluminium cells being 
particularly applicable for this purpose. It is interesting in 
this connection to note that the American patent was issued 
on ay 18 to Adolph Muller, of Hagen, Germany, for a 
method of preventing sparking on making and breaki 
circuits, consisting in the employment of electrolytic cells, 
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IN THE FUTURE. 


The wealthiest men upon the face of this earth 
often owe much of their wealth to accident. The 
oil kings of America are in this category, so are 
some of the factory owners where natural gas is 
obtainable and can be utilised. From time to time 
we in England are startled in a modest way by the 
discovery of a secret of nature which may be of 
advantage, or when further probed may be found to 
For some years now we 
have been awaiting the decisive reply to the 
question, Is there coal in Kent worth the working? 
Another and not much less interesting problem 
is whether the natural gas underlying part of 
Sussex—it has been found in considerable quan- 
tity at Heathfield — is in sufficient quantity to 
be commercially valuable. The villagers talk 
about lighting their streets with it, but as a 
rule such gas is of more promise when used for 
heating purposes than when used for lighting. Some 
‘cute men of business imagine that the gas indicates 
a natural oil supply. Should this be proved to be 
correct—though we venture to doubt its accuracy— 
there is no doubt America and Batoum will have a 
strong competitor in our own markets. Every 
Englishman who thinks only of the business of the 
land would be pleased to have an answer in the 
affirmative as to the commercial value of coal, oil, 
and gas down south. How would this affect elec- 
trical work? During the past two or three years a 
great effort has been made to inoculate the public 
with the view that very large central stations in the 
immediate vicinity of the coalpit would enable us 
to produce and distribute electrical energy far more 
cheaply than it is produced and distributed at 
present. Of course, the whole question is as yet a 
matter of estimation, and we are bound to say that 
some good engineers dispute the excessive economy 
claimed. Assume, however, that further investiga- 
tion at Heathfield proves gas to exist in large quan- 
tities, will it be possible for that gas to be utilised 
in a large generating station? It is needless to 
point out the value of such a source of heat; it is 
also needless to point out that the energy obtained 
could without any appreciable difficulty be distri- 
buted among various southern towns that ought 
to be able to use the energy for commercial 


purposes. The great difficulty is to ascertain 
the quantity of gas. Financial men will 
hardly care to look at the matter. They would 


argue that there is and can be no proof that the 
gas will not give out next week or next year, that a 
considerable amount may be accumulated in fissures 
or come from the thin seams of coal probably in the 
district; but there is no proof of continuous supply 
over many years, and only such proof would warrant 
the investment of capital. If, however, the gas is 
merely indicative of an oil supply, the conditions 
are somewhat different ; but this question is not yet 
solved. A comparatively small lake or stratum of 
oil would be much more valuable than gas; but, 
again, the proving seems to be nobody’s business, and 
certainly would be a very speculative undertaking for 
capitalists to embark in. The only way to get to know, 
however, seems to be to take the risk, and it may 
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be that some speculators will undertake the task. 
If success should crown their efforts, the fabled 
mines of Golconda would be tame compared with 
this. The subject is just worth attending to, while 
the success is so problematical that we could not 
honestly say the risk was worth the candle. A 
move is being made to induce speculation, and we 
shall be amply repaid if our words suggest the 
greatest caution. 


THE SHEFFIELD FIGHT. 


As reported elsewhere in this issue, the attempt of 
the Amalgamated Society of Engineers to rule the 
Town Council of Sheffield has been defeated by a 
narrow majority. The fight nominally turned on 
the question of the labour clause to be inserted in 
a contract with Messrs. Ferranti, Limited, for a 
1,000-h.p. steam dynamo. The real point at issue 
was as to whether the Amalgamated Society of 
Engineers could, by means of the Sheffield Corpo- 
ration, nullify the agreement come to at the end 
of the last engineering strike. The answer now 
given is in the negative, but the majority was so 
small that the general decision may be reversed at 
an early date. The argument made that all 
members of the Employers’ Association would like- 
wise refuse to accept the Sheffield fair contract 
clause is perhaps true. Hence its advocates argue 
that the Corporation has been threatened, and 
should not give way. We presume in such a case 
the Amalgamated Society of Engineers would advo- 
cate the placing of the order in America, with those 
firms who have already taken so much work from 
this country. It would have been fairer to put this 
alternative before the Corporation, and to state the 
fact that this competition is possible with higher 
wages and cost of transport, because the workmen 
in America are rewarded in proportion to the work 
they do and the number of machine tools they 
supervise. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


REUNION IN SWITZERLAND. 


We have received from the secretary of the Institution, 
Mr. W. G. Macmillan, the following detailed programme 
of the Swiss réunion : 


SATURDAY, SEPT. 2.—Morning: Either leave Bale, 
about 8 or 9 a.m., for Rheinfelden; visit the power 
station (low-speed turbines, three-phase and continuous- 
current generators), and lunch at Rheinfelden, or 
proceed direct to Zürich from Bale. Members returning 
from Ziirich to Baden in the afternoon will purchase 
their return ticket at the station in the usual way. 
Afternoon: Leave either Rheinfelden or Zürich for 
Baden ; visit Messrs. Brown-Boveri’s works for.the con- 
struction of electric generators, motors, transformers, etc. ; 
proceed to Ziirich, arriving there about 6 or 7 p.m. Ladies 
are recommended to proceed direct from Bâle to Zürich. 

SUNDAY, SEPT. 3.—Excursions on the Uetliberg or 
Dolder, or on the Lake of Zürich, etc., may be arranged 
by members individually, or with Messrs. Cook’s repre- 
sentative. There is a service at the English Church at 
10.30 a.m. | 

Monpay, SEPr. 4.—Morning: Visit the works of the 
Maschinenfabrik Oerlikon for the construction of electric 
generators, motors, transformers, electro-mechanical appli- 


ances, machine tools, etc., and the Dowson gas generating 
station of the Ziirich-Oerlikon street railway. Afternoon : 
Visit to Messrs. Escher, Wyss, and Co.'s works for the 
construction of turbines, pumps, steam-engines, refrigerat- 
ing machinery, steamboats, boilers, etc. ; also to the steam 
and water driven municipal central station at Zürich, 
generating single-phase, three-phase, and continuous 
current ; and the municipal sub-station, for transforming 
three-phase into continuous current for street railway 
service. Note——Members who prefer to do so may 
substitute for this last visit a trip to the engine and 
boiler, etc., works of Messrs. Sulzer Bros. and the works 
of the Locomotivfabrik at Winterthur. They can proceed 
direct from Oerlikon by train. The ordinary return fare 
is about 33fr. first class, and lunch may be had at the 
railway refreshment rooms at Winterthur. | 


TuEsDAY, Sept. 5.—Morning and afternoon: Either 
visit to the old station for the transmission of power by wire 
rope, and to the new electrical power station (supplying 
single and three phase current) at Schaffhausen, and to the 
falls of the Rhine; or to the iron and steel (including 
electric welding) works of Messrs. Georg Fischer. Ladies 
will visit the falls of the Rhine only, with lunch at Neu- 
hausen, returning to Ziirich in the afternoon. Or visit 
to the National Museum at Zürich, under the personal 
guidance of the director of the museum, Mr. H. Angst 
(who is also the British Consul-General) ; and visits to the 
telephone exchange, postal telegraph department, post 
office, and new gasworks. Note.—The museum, telephone 
exchange, and post office are in the town; the gasworks 
are at Schlieren (return fare, payable by members at the 
time, 1:35fr., first class). Evening: Banquet offered by 
the Swiss firms and the Schweizerischer Elektrotechnischer 
Verein to members and ladies accompanying them (morning 
dress). 

WEDNESDAY, SEPT. 6.—Morning: Meeting in the Poly- 
technikum ; lunch given to our Swiss hoste. Afternoon: 
Visit to the Polytechnikum. Evening: Departure for 
Lucerne. Note.—Those who wish to do so can leave for 
Lucerne earlier in the day. A train leaves Zürich at 
10 a.m., arriving at Lucerne at 11.40 a.m. 


THURSDAY, SEPT. 7.—Either visit Stansstad-Engelberg 
Railway (three-phase metre-gauge railway, 14 miles long), 
en route for Interlaken, lunching at Engelberg (leaving 
Lucerne at 8 35 a.m. and arriving at Interlaken at 9 a 
or proceed direct to Interlaken via the Brünig Pass, br - 
ing journey and lunching at Meiringen, arriving at Inter- 
laken at 630 p.m. ote.—The Rathhausen central 
station (a two-phase, low-speed, turbine-driven plant for 
lighting and power) and the Lucerne tramways may be 
inspected by members before starting for Interlaken. Rath- 
bausen is about four miles from Lucerne, and can be reached 
by carriage. It is recommended that ladies take the latter 
route. 

FRIDAY, SEPT. 8.—Visit to the Jungfrau (three-phase 
rack) Railway and three-phase turbine-driven generators in 
power station, via Lauterbrunnen and the Wengern Alp 
Railway ; lunch at the Scheidegg ; return to Interlaken. 
(Members may inspect the power station at Lauterbrunnen ; 
ladies may visit the Staubbach Falls.) 


SATURDAY, SEPT. 9.—Visit tu the Kander Werk at 
Spiez (central station for power distribution, lighting, and 
for the Burgdorf-Thun Railway; power transmitted at 
16,000 volts), and to the Burgdorf-Thun Railway (three- 
phase railway, 25 miles long, with through passenger traffic 
from ordinary railway lines). Lunch at Thun. 


End of Réunton.—Trains leave Interlaken and Thun for 
Bale and London vid Berne, as follows: leave Interlaken, 
8.25 am., 2.57 p.m.; leave Thun, 9.30 am., 3.50 p.m.: 
leave Bale, 5.55 p.m., 10.20 p.m. The earlier train arrives 
at Paris at 5 a.m., and the later one arrives at London at 
4.55 p.m. 


The above programme is necessarily subject to modifica- 
tion, but it is hoped that no important alteration may now 
be necessary. A detailed programme, containing times of 
departure of each excursion, will be posted, with other 
papers, and with the tickets and coupons, to those who 
take part in the visit, Ladies will not, as à rule, visit the 
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works, but will usually find places of interest in their imme- 
diate neighbourhood. They can also arrange either with 
Messrs. Cook’s representative, or individually, for other 
excursions not provided for in the official programme. An 
enquiry office will be opened at each of the centres of the 
Institution during the time of the visit to that centre, and 
members may if they wish have letters addressed to these 
offices, but it is preferable that correspondence should be 
sent to them at their several hotels. As it will contribute 
to the comfort of members to be burdened with as little 
luggage as possible, it has been arranged that evening dress 
will not be required during any portion of the visit. 
Messrs. Cook and Sons have made comprebensive 
arrangements for the members, and return tickets, first and 
second class, available for 25 days, will be issued by them 
via Dover, Calais, and Laon to Bale. On the outward 
journey members wishing to avail themselves of the reduced 
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rates must travel with one of the Institution parties, and no 
break of journey is permitted. But on returning members 
may travel individually, and have the option of breaking 
the journey in Paris and in Calais and Dover, provided 
they reach London within the 25 days allowed by the 
ticket. Conductors specially detailed by Messrs. Cook and 
Sons for attendance on the Institution party throughout the 
visit will accompany the members leaving by the morning 
train on Friday, Sept. 1, arriving at Bale about 6 a.m. on 
the Saturday. Those who desire to do so may, however, 
arrange to start with an earlier party (also personally con- 
ducted) by the night train on Thursday, Aug. 31, arrivin 

at Bäle on the Friday afternoon, and may thus spend 
Friday night in an hotel instead of in travelling ; they may 
stay in Bale or, if they wish, may proceed at once to their 
quarters in Ziirich, but must specify on the application 
form which they elect to do, in order that arrangements 
may be made for accommodation. The total cost of the 
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trip varies with the time of starting, etc., but the maximum 
cost, first class, including hotel expenses, is £14. 7s., 
while £10. 13s. will be the inclusive cost to those going 
second class. Any member taking part in the excursion, 
whether be travel with the Institution party to Bale or 
not, may, through the Institution, obtain his circular ticket 
from Bâle vid Rheinfelden, Baden, Zürich, Lucerne, 
Briinig, Brienz, Interlaken, Thun, and Berne to Bale again 
at apecial rates. 

Hotels.—The hotel coupons provide for plain breakfast, 
lunch, and dinner, with bedroom, lights, and attendance. 
Transfers from the railway station to the hotel are also 
provided, except that lunch coupons are not given for 
Wednesday, Sept. 6, when our Swiss hosts are invited to 
a special lunch, and dinner coupons are omitted for Tuesday, 
Sept. 5, the night of the banquet offered by the Swiss 
firms and others. Members who prefer to stay out of the 
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Plan of Stockholm Central Station. 


town during the visit to Ziirich can bave accommodation 
at the new Dolder Grand Hotel (or possibly at the Hotel 
Uetliberg), situated on eminences overlooking the city. 
These hotels are reached by train or tramway service in 
about half an hour from the centre of the town. The 
fares on these lines are not high. The hotel rates are the 
same as for Messrs. Cook’s first-class hotels in Ziirich. 


STOCKHOLM CENTRAL STATION, 


Some time ago it was our privilege to make a journey to 
Stockholm, and we then had the pleasure of making 
acquaintance with Mr. Decker, the genial engineer of the 
central station. We had promised ourselves a further 
visit to Sweden, for though Switzerland may perhaps pride 
itself upon being the pioneer of water-power installations 
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If this were the place and if this were the time, we should 
sevens in picturing to. our readers the Venice of the 


Sweden has not shown itself slow in following so admirable 
an example. Truly there is much to learn, not only in 
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Section—Stockholm Central Station. 


telephony, but in power and lighting work, and the practice | North”—Stockholm. Here Nature and Art have com- 
of successful central stations is always worth consideration. | bined to produce one of the finest cities upon the face of 
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Section through Boilers—Stockholm Central Station. 
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this earth, and to the electrical engineer the lighting display 
at night as the vessel comes up to the quay must be pro- 
nounced magnificent. 

The Stockholm central station belongs to the Munici- 


pality. an was built in the years 1890-2 in accordance 


with a resolution of the City Council dated Dec. 13, 1889. 
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was completed on July 16, 1892, and officially opened on 
Sept. 1 of tbat year, since ‘when an uninterrupted service 
has been given. The general arrangement of the station 
is shown in the accompanying drawings. These give 
a plan of the whole arrangement and various sections. 
The boiler and engine rooms are situated next the street, 
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Plau of Engine and Dynamo Room—Stockholm Central Station. 


It will thus be seen that the municipal authorities of 
Stockholm were fairly early in the field in coming to the 
conclusion that electric lighting was a practical and, indeed, 
a necessary method of artificially lighting a large city. The 
site selected is in the centre of the northern part of Stock- 
holm, and as yet only that district has been supplied. The 
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while the accumulator-room occupies an inner portion of 
the premises. Between the engine and boiler house are 
coal bunkers (B B on the plan), to which the coal is carried 
by aconveyor from the yard. The floor of the bunkers 
slopes towards the boiler-house, admitting of easy access to 
the fuel. Above the boiler-house are placed the offices, the 


Section showing Accumulatore—Stockholm Centra) Station. 


station was designed by Mr. A. Ahlsell and Mr. A. Decker, 
the latter having had entire charge as managing engineer 
and having organised the whole system since the comple- 
tion of the station—or, rather, since the completion of the 
first portion of it—for, as is usual, extensions are still in 
progress. When these are completed the station will have 
a capacity of about 2,500 h.p. The original installation 


manager's room, drawing office, laboratory, and workshops. 
The walls dividing these upper rooms are built upon girders 
resting upon pillars. 

The steam is generated in a battery of seven Babcock and 
Wilcox boilers, each of 170 square metres heating surface 
and 3'41 square metres grate surface. Two boilers at either 
end and three in the middle are connected by steam-drums, 
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from which are taken the steam-pipes to the engines, each 
engine having its separate pipe. The drums are also con- 
nected so that any boiler may serve any engine. By this 
device the largest dimension of the steam pipes and valves is 
kept down to 150mm. The steam-engines are of the vertical 
triple-expansion type. Four are installed, and the fifth is 
at present in progress of erection. The two small engines 
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Arrangement of Switch Gear, etc., to work the Dynamos and Batteries in Parallel at Stockholm. 
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have respectively 371mm., 594mm., and 965mm. cylinder 
By a steam pressure of 
11 atmospheres, 100 revolutions per minute and normal 
cut-off, the power developed is 250 effective horse-power ; by 
maximum cut-off it is 320 effective horse-power. The high- 
pressure cylinder valve is of the piston type, the two others 
are common slide valves; the one on the intermediate 
cylinder being balanced. The high-pressure cylinder valve 
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Verkstads A. B., has cylinders respectively of 460mm. 


750mm., and 1, 210mm. diameters and 910mm. stroke. 
By 11 atmospheres steam pressure, 100 revolutions 

minutes, and normal cut-off, the power is 500 effective 
horse-power, and by maximum cutoff 640 effective 
horse power. This engine differs principally from 
the former in the manner by which the steam is dis- 
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tributed. The high-pressure cylinder valve is of Rider's 
type, the intermediate and low pressure cylinders having 
slide valves and valve gear of Klug’s system. All steam- 
valves are balanced and slide planes changeable. The 
governor of this engine regulates the cut-off indirectly by 
means of a steam-piston acting on the valve gear. The 
fourth and fifth engines are of the same power as the pre- 
ceding, but are built by W. Lindberg’s Verkstads och 


Diagram of Connections of Accumulator. 
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derives its motion from the connecting rod, and the cut-off 
is automatically regulated from the governor by meang of 
a steam piston acting on a movable guide-plane, which, by 
different inclinations, varies the cut-off. The intermediate 
and low pressure valves are operated by eccentrics. The 
bearings on each side of the flywheel are kept cool by 
means of running water. These engines are designed and 
built by W. Lindbergs Verkstads och Var fs A.B., Stock- 


holm. The third engine, delivered by- Motala Nya 
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Stockholm Central Station. 


Varfs A.B., and are of the same type as the small 
engines. All engines are fitted with jest condensers, the 
necessary water being taken from a well placed in the 
engine-house. The cylinders are jacketed, and in the inter- 
mediate receivers are placed radiators heated by live steam. 
Careful tests have shown the steam consumption to be 
5°92 kg. (13lb.) per indicated horse-power.. Before enter- 
ing the engines the steam passes through a steam trap. 
The feed water, which is taken from the condensing water, 
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Generated electric energy (units) 
Consumed electric energy (units) 
Increase of consumption (per cent.) 
Consumption for industrial purposes (units) 
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Industrial consumption in per cent. of total 
Installed incandescent lamps (number) 
Installed arc lamps (number) 
Installed electric motors (number) 
Installed electric motors (horse-POWET)......... .c.eceseceececseevence see sere 
Installed incandescent lamps (kilowatts) 
Installed arc lamps (kilowatts) 
Installed electric motors (kilowatts) 
Total installed (kilowatts) 
Corresponding number of 16 c.p. incandescent lamps 
Increase of installed kilowatts (per cent.) 
Number of services 
Installed kilowatts per service (house connection) 
Number of meters 
Installed kilowatts per meter 
Maximum conaumption per day, 24 hours (units) 
Minimum consumption per day (units) 
Maximum load (amperes) 
Corresponding number of 16-c.p. incandescent lamps 
Corresponding number in per cent. of installed 
Consumption of coke (tons) 
Coke per generated unit (kilogrammes) 
Coke per consumed unit (kilogrammes) 
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Percentage of consumption that the storage battery has delivered. 
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1894 1895 | 1896 1897 1898 
312,232 435 396 635 783 965,654 1,275,518 
228,075 338,774 511,576 759,756 1,054,387 
37:7 48°5 51 0 48 5 38°8 
| = 10,796 42.141 67.133 117,193 
a -A 290˙3 59 ˙3 74 6 
| ĝi 3:19 8'24 8'84 11°11 
9,697 14.557 20,636 27,810 44,272 
147 212 405 47 615 
18 39 59 95 199 
26 47 95 202 432 
446 651 909 1,214 2.029 
53 79 176 168 287 
2⁵ 45 90 191 446 
524 775 1.175 1,612 2,762 
6 10,827 16 020 24.280 33 602 57,550 
. 43-2 47˙8 51˙5 33˙8 71˙3 
182 231 279 340 443 
e 2 879 3'357 4212 4'626 6'235 
341 461 64l 926 1,330 
1 537 1·682 1'833 1 698 2'077 
2 310 2.970 4,797 6,426 7,691 
96 216 218 619 545 
1,920 2 680 3 770 5,120 6,660 
an Se ae 4,363 6,091 8 568 11 636 15,136 
40°3 38 ˙0 35˙3 35 5 26 5 
714 1.070 1.524 2.247 3,112 
2 290 2˙460 2˙400 2:330 2:440 
3:130 3 160 2'980 2'960 2 951 
40˙1 31˙ 35˙2 34°3 27°0 


through a purifier of Dervaux’s system before being 
admitted to the boilers, the water in the well containing 
carbonate and sulphate of lime in solution, besides carbonic 
acid. 

The dynamos are direct coupled, and are of Siemens and 
Halske’s internal -pole type. Two are of 250 b.p. to 
320 b.p., with six pa ; and three are of 500 h.p. to 
640 h.p., with 12 poles. The former generate 670 amperes 
and 220 to 340 volts, and the latter 1, 500 to 1,800 amperes 
at a pressure of 320 to 230 volts. The dynamos are 
worked in parallel with an accumulator battery in the way 
shown in the accompanying diagram. The storage battery 
is of the Tudor type, by Hagen, of Westphalia. It consists of 
two sizes of cells, the smaller having one-fifth the capacity 
of the large, and these cells are arranged in five parallel 
rows of 270 cells and in series with 84 large cells, of which 
27 on either side are regulating cells. The neutral cable 
enters in the middle of the battery, dividing it into two 
equal parts. The main charging current is 1,520 amperes, 
aod the discharging current amounts to 1,585 amperes with 
a capacity of 2 x 5,283 ampere-hours by normal load. A 
balancer is provided, consisting of two mashines mounted 
on the same bed-plate and coupled together. 

The cables and mains are single-cored, lead-covered, and 
iron-armoured, of Messrs. Siemens and Halske’s make. The 
voltage loss in the mains is allowed to 2x 1°1 volt, and 
the greatest loss in the feeders is 2 x 17 volte. The working 
pressure is 2 x 110 volts, the network being of the three- 
wire system. The total length of the network was 
174'5 km. (about 108 miles) at the end of last year, and 
the house frontage that could be supplied 48:7 km. (about 
30 miles). 

On account of the northern climate (latitude 59° 20’), 
the difference between winter and summer consumption 
is very great. The minimum consumption during 1898 
occurred on June 24, and was 545 kilowatt-hours. The 
maximum load of the same day was 650 amperes at 
10.30 pm. The maximum consumption occurred on 
Dec. 22, and amounted to 7,691 kilowatt-hours, with a 
maximum load of 6,420 amperes. The maximum load of 
the same year happened on the 21st, and was 6,660 amperes 
at 5 p.m. 

The progress of the plant is shown in the accompanying 
table, which gives some statistics from the year 1894 to 
1898. The load factor during 1898 was 16:43, and at the 
day of maximum consumption it amounted to 43'8. 


Late Contracts.—The Hackney Vestry invite tenders for four 
sets of direct-current steam dynamos, Tenders by Sept. 12. 
The Darwen Corporation also invite tenders for rail bonds. 
Tenders by Aug. 22. Full particulars of theee contracts will be 
found in our advertisement columne, 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions. and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible, 

' (JUESTIONS. 

191. Discuss the advantages or disadvantages of high-resistance 
materials for use in starting and regulating motors and 
similar purposes.—T. C 8 ' 

192. Under what circumstances do you consider that separate 
condensing plant is to be preferred to a condenser and air- 
pump for each engine? Give your reasons, and indicate 
what you consider the best arrangement for a separate 
plant with surface condensers.—C. P. 


ANSWERS. 


-Question No. 185.—What should be the governing factor in 


determining the size of units for a tramway scheme ? 


Best Answer to No. 185 (awarded 108.).— The average 
electrical engineer, on being asked to decide on the size and 
number of unite for an electric traction plant, at once com- 
pares the conditions existing in a traction scheme with 
those in an electric lighting undertaking. On doing thie, 
the chief difference between the two cases is at once seen to 
be that, whereas in a lighting station:the maximum load lasts 
but a very short time and is very much greater than the 
3 load for the day, in a traction station there is a 
considerable load during the greater part of the day, and, in 
a system of any magnitude, the maximum load does not 
exceed the average load by any great amount. In addition 
to this, in a traction system, the time during which the load 
is really light is very limited as a rule, unless the trams 
run all night, and in that case it would be best to have a 
battery charging it during the day and running the few 
night trams on it at night with the engines shut down ; 
this will also help to keep the day load uniform. It is, of 
course, more economical to run one large engine well loaded 
than a number of small ones. In an ordinary lighting 
station, however, owing to the varying load, if a large 


184 


engine and dynamo, capable of dealing alone with the 
maximum load, were installed instead of several smaller 
ones, then during the greater part of the day,.during light 
load and half load, the engine would be simply “ eating 
steam and coal. In a traction station, however, as the 
average load is so néar the maximum (about 70 per cent. 
as a rule) a large engine can be used, arranged to work 
most economically at the average load, but taking a much 
greater load without bad effects being produced. The 
magnitude of the average load is thus one of the governing 
factors in the size of unite. 

Imagine, now, a very large traction scheme with an 
average load, say, of 10,000 i.h.p. It is hardly necessary 
to mention that in any case it is necessary to have spare 
machinery to fall back upon in case of breakdowns. Sup- 
pose in this case it is decided to run this load on one 
enormous engine; then it is obvious that another huge 
engine of the same output would have to be installed in 
case the one in use breaks down. One of these, represent- 
ing a large amount of capital, would always be idle. If, 
now, ins of running on one large engine, the load is 
distributed among a number of smaller ones, say five of 
2,000 i.h.p. each, as suggested in the accompanying table— 
then, as it is extremely unlikely for five engines to break 
down all at one time, the amount of spare power lying idle 
need not be anything like so great. According to the 
table, 6,000 i. h. p., represented by engines of 
2, 000 1. h. p. each, will be ample for spares, and it would not 
be running very great risks to have only two of these 
2,000.1. b. p. sets in reserve, providing they were always 
kept in perfect condition and breakdowns repaired at once. 
In a case of this description, with a large number of 
exactly similar engines, it would probably pay to have a 
spare set or two of reciprocating parte always in stock, as 
well as other parts liable to want renewal, such as brasses, 
ete. Returning to our point, however, it is seen that this 
question of spare power is also a governing factor of great 
importance in deciding on the size of units. The followin 
table, taken from Philip Dawson's “ Electric Railways and 
Tramways,” gives the number of engines and indicated 
horse-power of eacb, recommended for lines requiring 
various amounts of power to work them. The average 
load, as stated above, may usually be taken as 70 per cent. 
of the maximum. 3 


Maximum indicated Number of Indicated horse- 
horse-power required engines power of 
to work line. recommended. each engine. 
T 2: ee e 200 
AOO esakerie „o 200 
S S 8 300 
11000 8 C 500 
S / FFC 500 
200 %ſu anR korinisi an „CC 750 
5,000 ohr. Oi ao tats 1,000 
10,000 aaen . N 2, 000 


One or two other points may be mentioned which render 
it advisable to use large engines, such as the necessity for 
the speed, and, therefore, the pressure not to be affected 
by the sudden starting of cars, perhaps two or three or 
more at a time; the strength required to run continuousl ; 
and the power to withstand short-circuits on the line. The 
two points first mentioned are, however, the chief governing 


factors for the size of units in an electric traction scheme.— 
C. H. R. T. 


Answer to No. 185 (awarded 5s.).—The governing factor 
to determine the size of the units is the number of cars 
that will ever be running on the line at one time. It is 
obvious that the more cars there are on the line the less 
will be the maximum power required for each car, as when 
there are only a few cars they might all be starting at one 
time, but when there are many this would be practically 
impossible. Mr. Dawson gives the following table, which 
is the average got from a very large number of American 
tramways : 


Approximate Indicated Horse-Power at Power-House required for 
Varioue-Sized Car Equipments. 


Indicated horse - power 
Number of cars. A 


per car 
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ISII)))!!;kük ³ N E 25 
III 20 
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It will be seen that if between five and 10 cars are running, 
then we require to allow 30 h.p. per car at the station, but 
if 30 or 40 cars are running, then 15 b.p. per car is ample. 

The following table, which is taken from a report made 
at the twelfth annual meeting of the American Street 
Railway Association, recommends certain sizes of units 
which have been found convenient in practice : 


Maximum indicated Number of Indicated horse- 
horse-po wer required engines power of 
to work road. recommended. each engine. 

rf Reer PEA 200 
0 nersum . 200 
GOO! <i ·˙ AAA Ni CFC 300 
1900000 8 . = 500 
500000 E E bussiness 500 
o F 750 
5,0000000 veces F 1.000 
h casa ees FF ~ 2,000 


The advantages of large units at small stations were not 
at first recognised, and many of the early failures were due 
to this cause. In early days also very large reserves of 
power were installed, but this practice has been abandoned, 
and, as a rule, only one engine is held in reserve. The 
above table illustrates that the governing factor that deter- 
mines the size of the units used is the number of cars on 
the line. In practice one large unit is used for small lines 
and another is kept in reserve, whilst on large lines a 
reserve of 20 per cent. is sufficient, the maximum power of 
the remaining engines being in practice always enough to 
meet the maximum demand made on them.—J. C. R. 


Answer to No. 185 (awarded 5s.).—This factor is deter- 
mined from (1) average power delivered to cars; (2) 
economical working of engines, boilers, etc. 

In traction systems the ratio of average varies on account 
of stoppage to the maximum load at different hours of the 
day and on different days, according to the weather and 
other conditions ; and by experience it is found that 50 per 
cent. should be added to the working load to provide for 
the maximum load that would occur under ordinary or 
normal working conditions, and to provide for loss in 
transmission and distribution. The ratio of average varies 
also in different towns as to the gradients that have to be 
overcome; for example: Montreal has gradiente of 1 in 8; 
Newcastle, 1 in 22; Bolton, 1 in 17; and there are many 
more that are equal with the above towns. Let us take 
for example a tramway system of 100 cars, at eight miles 
an hour, assuming that one car of 51 passengers takes, 
approximately, one Board of Trade unit per car mile : 


One 51-passenger car takes approximately one B.T.U. per 
car mile. 

At eight miles per hour - eight B T. U. per hour; 

Or 104 h. p. each. 

100 cars = 1066 h. p. 

Allowing for loss in transmission, weather, ete., 50 per 
cent. = 533 h. p. 

Total horse power required for cars = 1,599 h. p. 


2. Economical Working of Engines, etc.—It is necessary 
that we should take the above into consideration, as we 
desire to get all we can out of the station, and that at a 
works’ cost as low as possible. If so, then we must take 
into consideration early morning workmen’s cars, also 
other days of light load, when it would not be economical to 
run a unit of the size of the total horse-power required on 
account of the steam consumption, coal, water, etc., and, 
above all, the engine would soon require repairs because it 
would be so lightly loaded. So we divide the total 
horse- power into two units of approximately 800 h p. and 
provide another unit of the same size as a spare one.— W. E. 
SMETHURST. 


Question No. 186.—Discuss fully the use of a battery in 
conjunction with traction plant. 


[These two answers to No. 186 have been considered 
equal and awarded 7s. 6d. each. ] 


Answer to No. 186 (awarded 7s. 6d.).—In discussing the 
use of accumulators in connection with a traction plant it 
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will perhaps be best to consider separately the advantages 
obtained from them in the several uses to which they may 
be put. Taking first of all regulation: The load upon a 
traction power station is essentially of a fluctuating nature, 
and it is always advisable and sometimes absolutely neces- 
sary, as in the case when it is required to supply incan- 
descent lamps, that some form of regulation should be 
provided. Fig. 1 is a diagram taken from an actual 
tramway power station in which accumulators are 
used. As will be seen by Curve C D, the current 
taken by the line varied between 20 and 200 amperes, 
with a mean of 90 amperes. By Curve A B it 
will also be seen that the current supplied by the 
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FId. 1.—Carve A B = current supplied by dynamo. 
Curve C D = current supplied to line. 
Curve B F = pres ure of feeders. 


generator varied between 72 and 102 amperes, these 
extremes being seldom reached, the curve lying chiefly 
between 85 and 90 amperes. The advantage gained by 
the use of the battery is at once apparent if considered 
only as saving the wear and tear on the generator, the 
battery taking up the sudden demands for current which 
would otherwise be thrown upon the dynamo and engine, 
thus causing excessive strain upon them. Further, as 
shown by the voltage curve, EF, being fairly straight, 
incandescent lamps may be connected to the system, and 
although there will be some fluctuation in light, it will not 
be sufficient to cause anything like the inconvenience expe- 
rienced were there no accumulators installed. To obtain 
the above results the dynamos and batteries are connected 
as shown by Fig. 2. It will be noticed that there is very 
little addition to the ordinary plant beyond the battery 
itself. A compound-wound booster will aid the battery 
considerably in charging and discharging, and may also be 
used to fully charge the cells. The shunt and series wind- 
ings of the booster are arranged to neutralise each other 
when the current taken by the line is equal to that supplied 
by the dynamo, no pressure being then required from the 
booster, bat should the line current be less than that given 
by the dynamo, the shunt winding will be the greater, and 
will cause the booster to supply pressure in the direction 
required to charge the cells. If, however, the line current 
become the greater, a pressure will be given by the 
booster in the reverse direction owing to the series winding 
being the stronger, thus assisting the battery to discharge. 
In order that the best results may be obtained when 


accumulators are used as described above, it is necessary 


that their internal resistance should be as low as possible. 
When very exact regulation is required, the connections 
will vary somewhat from those shown in Fig. 2, for to 
secure this involves the use of automatic regulating 
switches and other devices, which will add considerably to 
the complication of the plant ; therefore, unless the voltage 
must be very steady, it will be found advisable to depend 
upon the more simple arrangement. When a traction plant 
is used for lighting in conjunction with power, a compound- 
wound compensating dynamo or booster is used in con- 
nection with the battery, this arrangement securing almost 
perfect regulation of pressure. Accumulators can also be 
used to advantage in sub-station at the end of a line to 
keep up the pressure, the cells being charged by means of 


a special feeder from the generatin 
ordinary feeders when possible. . 
employing accumulators compared with motor-generators 


station, or from the 
he queetion of thug 


has previously been discussed in these columns, so it is 
unnecessary to enter into that now. 


Fia. 2. 


As regards economy: There can be little doubt of the 
advisability of installing accumulators when the matter 
depends upon economy, for, although the efficiency 
of secondary cells themselves 19 notoriously low, they 
very considerably increase the all-round efficiency of 
a traction plant. Reference again to Fig. 1 will render 
this quite clear as showing that the saving in steam plant 
must be appreciable. The mean current of 90 amperes 
being supplied by the dynamo continually, it will be work- 
ing at or very near full load, whereas if the battery were 
not used it would be necessary to keep running at least 
another generator, the two generators working the greater 
part of the time at only half load, and consequently giving 
a very low efficiency. Further, by fully charging the 
battery, it can be made to supply the whole of the power 
required during the light loads, saving the necessity. of 
steaming at all. In support of the claim for the economy 
of using accumulators for this purpose, Mr. W. A. Johnson, 
in a paper read before the Canadian Electrical Association, 
gave the following results obtained from a plant then 
running : | ee 
Total time of operating steam plant, nine hours. 
Total steam plant required, the dynamos working at 90 per 

cent. efficiency = 93 h.p. | | | : 
Total steam plant required if battery is not used =165 h. p. 
Saving in steam plant =72 h. p. | . a 
Total dynamo capacity required when using battery 

= 62,500 watts. 
Total dynamo capacity required without battery = 111, 250 
watts. 
Saving in dynamos = 48,750 watts. 


In this case the battery was in service a total of 18} hours, 
and during 15 hours it served the entire plant. 

Contention is sometimes raised as to the use of accumu- 
lators on account of their low efficiency, and also the 
amount they cost for maintenance. There is undoubtedly 
a foundation for this contention, but the matter of 
efficiency has already been dealt with, and there is no 
reason, with a reasonable amount of attention and fair 
treatment, for the maintenance cost to be excessive.. 

Finally, as regards the use of accumulators for the 
extension of existing plants: In a station. where accumu- 
lators are not already in use, their installation will increase 
the power of the station to a great extent, the accumu- 
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lators oe down the load upon the generators to the 
average required, and thus leaving considerable extra steam 
plant available. At the same time, there will be but 
slight addition to the working staff and expenses. 
Again, when the demand upon a station increases, 
owing to extension of car service, the feeders may become 
considerably overloaded, with the result that there will be 
an excessive drop in volts. This necessitates the building 
of another station or sub-station at the end of the feeders. 
By employing accumulators for this purpose it may be 
accomplished at an 3 less cost than if steam plant 
werg installed, being less in first coct than a corresponding 
pore in steam plant, and also requiring less extensive 
uildings for their reception.— F. A. 


Answer to No. 186 (awarded 78. 6d.).—Except for the 
fact that their initial coat is large, and that they are liable 
to give trouble unless skilled care is taken of them, batteries 
would long ago have become part of the regular plant of 
a traction station, for their advantages are decided. In 
those stations in which they are installed the cells are 
almost invariably connected across the main bus bars and 
used in parallel with the generators, and their principal 
object is the reduction of the fluctuations of load on the 
generators. Due to the starting and stopping of various 
numbers of cars at once, and to varying grades and speeds, 
the current taken from the switchboard must fluctuate 
considerably from moment to moment. If no battery 
is in use, a sufficient number of generators must 
be kept running to deal with the maximum load 
likely to occur, and this will mean that these gene- 
rators will be working at comparatively light loads, 
and ‘consequently low efficiency, for a great part of the 
day.’ For economy of running, the great object in a 
traction station, as in ‘a lighting one, is to keep only just 
enough generators running to allow all to be fully loaded 
and worked at their best efficiency. The presence of a 
hattery tends to realise this object in the following way: 
The generators should be plain shunt-wound ones if a 
battery alone without any ting arrangement is to be 
used. The best current capacity for the battery depends on 
theamount of the load fluctuations, but from one-sixth toone- 
third of theaverage station current is usually found sufficient. 
The number of cells connected across the bus bars should 
be adjusted until with the generatora giving their normal 
full load the battery, in parallel with them, gives no current, 
or practically none, into the circuit. Now, should a sudden 
increase in the external load occur the generators would 
give part of it, but, due to the naturally. drooping 
characteristic of a shunt machine, this increase will cause 
the terminal volts to drop, and this will make the battery give 
out just sufficient current to cause the same amount of 
drop in its terminal voltage. Due to the low internal 
resistance of the battery compared with the combined effect 
of armature resistance and armature reaction in the dynamoa, 
a small increase in the generator current will be equivalent 
to a large increase in the battery current, the battery conse- 
quently providing most of the overload current. On the other 
hand, should the amount of power required in the external 
circuit suddenly fall below the normal, the above operations 
will be reversed, and the machine voltage will rise above 
the battery voltage, causing the battery to be charged. By 
a little experimenting the number of cells in use can be 
adjusted to suit the load fluctuations of a given station in 
such a way that the combined effect of all the small 
intervals of charge and those of discharge is to leave the 
battery practically charged to the same extent at the end of 
a day's work as at the beginning. Though the above 
arrangement is satisfactory enough, and decidedly reduces 
the fluctuations of the load on the generator, yet it does 
not do so entirely; and also, instead of causing the 

ressure at the bus bars to increase at times of heavy 
oad, as it does in the ordinary traction station using over- 
compounded generators, it rather reduces it, and so gives 
rise to considerable variations in the supply voltage at the 
cars, especially at the far end of the line. 

A better arrangement is obtained by placing a booster in 
series with the battery across the bus bars, as in Fig. 1. 
This booster consiste of a shunt-wound motor driving a 
trist wound dynamo either by belt or coupling. When no 


current is being taken from the battery, the booster, though 
revolving, gives no volte, and the generators, which must 
still be shunt wound, or, at least, must not compound up, 
give their normal full load. When the external current 
increases, the generator volte fall, the battery gives some 
current which passes round the booster field winding and 
causes the booster to give a few additional volte, which 
cause more current to leave the battery, the net result 
being that for a very slight increase in the main generator 
current the circuit current increases very largely, practically 
all the overload coming from the battery, even more so 
than in the first case. : 


= 7 


„ -Booster 


BUS BAR. 


Fie 1. 


A still more perfect arrangement, though one requiring 
a somewhat more expensive booster, is shown in Fig. 2. 
In this case the main generators may be over-compounded 
to any extent, the booster being wound to suit. The motor 
of the booster is shunt wound again, but the dynamo is 
differentially excited by a shunt winding connected across 
the bus bars, and a series winding p in the main 
oxternal circuit. With the normal external current these 
two windings exactly cancel one another, and the booster 
gives no volts and the battery no current. When the 
external load increases, the series winding overpowers the 
shunt and the booster gives a few volts, which give 
the necessary addition to the battery volts to enable the 
whole of the extra external current to be drawn from the 
battery. When the external current falls below the normal, 
the booster shunt overpowers the series winding, resulting 
in a small voltage at the booster terminals opposed to the 


Fie. 2. 


battery voltage and helping the main generators to nag 
the cells at just the right rate to keep the full load on the 
generators in spite of the drop in the exteraal load. 

There are advantages of a battery besides the above- 
wentioned effect in steadying the generator load—viz., 
a well-charged battery forms a very valuable stand-by 
in case of accident, and it can also be used at times 
of light load for supplying the whole power, and may in 
this way cause a considerable reduction in the coal bill of 
the station.—Q. 


Corrosion of Alloys.— Tests recently made by the 
German Admiralty on the corrosion of alloys in sea-water 
show that iron-bronze alloys keep sound for two years, 
whereas alloys containing zinc are subject to decay. Iron 
bronze in contact with tin was eaten away by dissolvin 
out of the zinc. A like effect happened with cast an 
wrought bronze in contact. The conclusion of the experi- 
menters is that the corrosion depends on the relative 
positions of the metals in the electrical scale. 
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COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY, LIMITED. 


An extraordinary general meeting of this Company was held on 
Wedneaday at the Cannon akreel otel for the purpose of passing 
resolutions authorising the directors to carry into effect an agree- 
mend providing for the acquisition by the Company of certain 
rights, patents, and assistance from the Westinghouse Machine 
Company, of Pittaburg, and increasing the capital of the Company 
to F by the creation of 25, 000 ordinary shares of £10 
Sac 0 
The Chairman (Mr. C. W. Benson) said experiments had been 
in progrees for about 10 years under Mr. Westinghouse with the 
object of producing a really excellent motive power, and the 
Westinghouse Machine Company was formed later to carry on 
this work and manufacture the gas-engines. Within the last 
30 days an exhibit of these engines in combination with dynamos 
had been installed at Chelsea, where they had been inspected and 
examined by someof the highest authorities in this country, and had 
met with very great praise. An engine of 1, 500 b. h. p. was now coming 
through the shop at Pittsburg, and the engineers were confident 
of ita success. The steadiness of running enabled these new 
engines to be used for electric lighting, for which purpose gas- 
engines of any considerable size had nob hitherto been found 
satisfactory. rd Kelvin had inspected the engine, and con- 
sidered it no longer experimental but a success, and in bis opinion 
great 5 would accrue to the Company by combining in 
one set of works the manufacture of electrical apparatus and of 
motive power. The Westinghouse Machine Company were willin 
to take their consideration in ordinary shares, which would ran 
behind the preference shares. 

The resolutions were unanimously agreed to after a brief 
discussion. 


ANGLO-AMERICAN TELEGRAPH COMPANY. 


The ee meeting of this Company was held on 
the 4th inst. at Winchester House. 

Mr. F. A. Bevan, who presided, said that, notwithstanding the 
late American war, they had been able to show an increase in the 
receipts for the t year. The total receipts for the half-year 
amounted to £202,728. The traffic receipts showed an increase of 
£255. The total expenses of the half-year, including the repair of 
cables, etc., were £61,027, being a decrease of £589. The directors, 
before declaring the net profits, set apart the sum of £12,000 to 
the renewal fund, leaving a balance of £129,701. One quarterly 
interim dividend of 15s. per cent. on the ordinary stock and of 
El. 108. per cent. on the preferred stock was paid on May I, 
1899, and a second quarterly dividend of 158. per cent. on the 
ordinary stock and £1. 108. on the preferred stock would be paid, 
dated Aug. 1, 1899. This left a balance of £24,701 to be carried 
forward. The current half-year had opened well, and they showed 
for July an increase in the gross receipts of £2,700, and the 
ss, ‘‘ Minia bad earned in July alone as much as in the whole six 
months of 1898. The dividend for the current half-year was 
therefore assured, barring any extraordinary accident. 

The report was agreed to without discussion. 


WATERLOO AND CITY RAILWAY COMPANY. 


The report of this Company for the half-year ended June 30, 
1899, shows a total outlay of £566,134. 163. 10d. at June 30 last. 
The further estimated expenditure of £56,000 is amply provided 
for by the capital powers of the Company. The gross receipts less 
Government duty, amounted to the sum of £13,114. 14s. 2d. 
From this amount the London and South-Western Company have 
retained £4,690. 13s. 4d. in respect of working expenses, leaving 
the sum of £8,424, Os. 10d. payable by them in order to provide, 
under the agreement of March, 1894, for a dividend at the rate 
of 3 per cent. per annum on the Company’s ordinary and borrowed 
capital. It is proposed to make the dividend payable on Aug. 12. 
The number of passengers carried during the past six months was 
1,715,825, exclusive of season ticket holders, who numbered 747 ab 
June 30 last. This being the first complete half-year no com- 
oe can be made with any previous period. Good progress 

as been made by the Central London Railway Company with 
the subways and approaches at the Mansion House and Royal 


Exchange, and, as stated in the last report, these are expected to ` 


be completed by the end of the year. Satisfactory arrangements 
have been made with the London and South-Western Railway 
Company with respect to the powers which that company is 
seeking in their Bill of the preeent seesion over the Company's 
property. The Baker-street and Waterloo Railway Company’s 
Bill, referred to in the last report, will only affect this Company in 
N d e, and so far as is necessary all proper arrangements 
6. 


HOBART ELECTRIC TRAMWAYS COMPANY. 


The report for the year 1898, submitted at the annual meeting 
recently held in London, showed a revenue for 1898 of £12,725, as 
against £12,380 for 1897. The working expenses amounted to 
£8,940 (£8 853) After payment of debenture interest, adminis- 
tration, and other expenses, there is a small loss shown of £90. 
The repairs to the rolling-stock have been very heavy during the 
past year. It is stated that the revenue for the current year ie 
steadily increasing, 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. a 

Aberdeen.—The Electric Lighting Committee are prepared to. 
receive tenders for a 12 months’ supply of house service and 
distributing lead-covered cable. Tenders by 21st inst. 

Blackpoo).—The Corporation invite tenders for the electrical 
equipment of 10 double-bogie tramcars. Specifications can be 
obtained on deposit of £1. ls. from Mr. Robt. C. Quin; Corpora- 
tion Electricity Works, Blackpool, and tenders must be sent in, 
endorsed Tender for Car Equipment,” by Aug. 21. . 

Ingleton.—The Ingleton Electric Light and Power Company, 
Limited, invite tenders for the supply of dynamos. switchboards, 
batteries, and street wiring. Messrs. G. Gilkes and Co., of Canal 
Ironworks, Kendal, will furnish all particulars on receipt of £1. 1s., 
which will be returned on receipt of a bona fide tender. 

Carlisle.—The Corporation invite tenders for the supply and 
delivery, together with the fixing thereof at the electric generating 
station situate in James-street, of boilers and engines and dynamos 
for traction purposes, together with condensing plant. Specifita- 
tions, etc., can be obtained at the office of the Town Clerk, 
Carlisle, Tenders by Aug. 17. For detaile see advertisement. 

East Ham.—The Urban District Council invite tenders for the, 
supply and erection of the following: (Section A) combined 
electric light and traction plant— engine, generators, overhead line 
equipment, motorcars, switchboard, arc lamps, etc. ; (B) water- 
tube boilers, feed pumps, piping, condensers, cooling tower, tank, 
and purifier ; (C) cable for electric lighting. Tenders by 12 noon 
on Sept. 9. For details see advertisement. 

North Shie!ds.—The Tynemouth Corporation invite tenders for 
the erection of an electric lighting station near Tanner’s Bank, 
North Shields. Drawings and specification may be seen and 
copies of the bills of quantities obtained at the office of Mr. John 
F. Smillie, borough surveyor, Tynemouth, to whom eealed tenders, 
which are to be endorsed Tender for Electric Lighting Station, 
are to be delivered by 12 noon on 15th inst. 

Dundee.—The Town Council invite tenders for the overhead 
line equipment and rail bonding of the Perth-road route and the 
Lochee route. Specificatione, forms of tender, etc., on application 
to Mr. Walter H. Tittensor, city electrical engineer, Dudhope- 
crescent-road, Dundee, on deposit of £2 for each section. Tenders, 
marked on the outside Tender for Tramway Plant,” to be sent 
to Sir Thomas Thornton, LL.D., town clerk, City Chambers, 
Dandee, by Aug. 23. 

Glasgow.—The Corporation invite tenders for the supply of (1) 
switchboards and instruments; (2) high- conductivity copper bus 
bare, unmachined ; (3) electricity meters. Copies of specifications, 
with form of tender, may be had on application to Mr. W. A. 
Chamen, the engineer, 75, Waterloo-etreet, Glasgow, upon pay- 
ment of £2. 2s. for each specification. Tender, marked Tender 
for ——, Electricity Department,” must be sent to Mr. J. D. 
Marwick, town clerk, City Chambers, Glasgow, by Aug. 21. 

Great Crosby.—The Urban District Council invite tenders for 
supply of steel rails, fishplates, soleplates, bolts, nuts, and tie- 
bars and the construction of about 1,908 lineal yards of tramway. 
Specifications, etc., may be obtained from Mr. S. B. Cottrell, 
M.I.C. E., consulting engineer, Overhead Railway, James-street, 
Liverpool; or Mr. Watkin Hall, A. M. I. C. E., local engineer, 
Council Offices, College- road, Great Crosby, on payment of £1. 1s., 
which will be returned on receipt of a bona fide tender and 
documents. Tenders by Aug. 16. 

Colwyn Bay. — The Urban District Council invite tenders for 
boiler, feed pipes, pumps, tank, feed-water heater, steam and 
exhaust connections, 60-kw. steam dynamo, balancer, and boosters, 
switchboard, accumulators, and street cables. Particulars, form of 
tender, etc., of Mr. William Jones, A. M. I. C. E., town surveyor, 
Council Offices, Colwyn Bay, and of Messrs. Lacey, Clirehugh, and 
Sillar, 2, Queen Anne’s-gate, Westminster, and 78, King- street, 
Manchester. Tenders, endorsed Electric Lighting, Contract 
No. —,” must be delivered to Mr. Jos. H. Roberts, clerk, Council 
Offices, Colwyn Bay, by 10 a.m. on Aug. 22. For details see 
advertisement. 

Perth.—The Commissioners invite tenders for the supply and 
erection of water-tube boilers and fittings, economiser, feed pumps, 
‘etc. ; pipework, etc., in engine and boiler house; surface con- 
densing plant; steam dynamos, balancing motor generator and 
booster (vertical high-speed engines); storage batteries; main 
switchboard and connections; overhead engine-room travellin 
crane ; underground mains, conduits and roadwork for public aad 
private lighting; station lighting. Plana, etc., and forms of 
tender may be obtained of Mr. W. C. C. Hawtayne, M. I. E. E., 
consulting engineer, 9, Queen-street-place, London, E.C., on 
payment of five guineas. Tenders by 12 noon on Aug. 28. For 
details see advertisement. 

Motherwell.—The Commissioners of the Burgh of Motherwell 
invite tenders for the supply, delivery, and fixing at the electric 
generating station, situated off Wateon-street, or elaewhere in the 
burgh, of boilers, engines, dynamos, pumps and feed pipes, steam, 
exhaust, and drain pipes, crane, feed heater, and feed-water tank, 
storage battery, switchboard and boosters, arc lamps and their 
erection, incandescent street lamps and fittings, together with the 
erection of same in existing lanterns, feeders, mains, arc lamp 
leads, incandescent street lamp leads, with all laying, jointing, 
and connecting, including all road work, building of boxes, oto., 
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and sapply and erection of arc lamp-posts. Tenders by Aug. 18. 
For details see advertisement. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply, erection, and carrying oub of work in con- 
nection with the electric lighting of the parish as follows: Speci- 
fication Nu. 4—overhead travelling (hand or electric) crane; 
No. 5—batteries ; No. 6—steam, etc., pipes, feed pumps, feed 
heater, tanks, ejector condensers, economiser, sump pump, tools, 
etc.; No. 7—switchboard and boosters. Persons tendering are 
at liberty to tender for either specification, but not for part 
of a specification. General conditions, forms of tender and con- 
tract, and drawings may be obtained on e to the Vestry 
Clerk, at the Municipal Buildings, Lavender-hill, S. W., on pay- 
ment of £3. 3.. for each specification. Tenders, sealed and marked 
Electric Lighting, Tender to Specification No. —,” must be sent 
to Mr. Marcus Wilkins, vestry clerk, Municipal Buildings, 
Lavender-hill, by 12 noon on Aug. 31. The contract will be 
prepared by and at the expense of the Vestry. Persons tendering 
will be required to declare in their tender that they pay the trade 
union rate of wages, etc., and must append to the tender a 
echedule of the wages paid to the various classes of workmen 
employed by them at the time of tendering. 


RESULTS OF TENDERS. 


Beckenham.— The Council have accepted the tender of Messrs. 
Horsfall for flues, for the sum of £1,219. 142. 10d. 

Southampton.—The Corporation have accepted the tender of 
Messrs. D. Bruce Peebles and Co., Ed inburgn, for balancer snd 
boosters, st £2 070. 

Barrow-in-Furness.—The tender of Messrs. D. Bruce Peebles 
and Co., Edinburgh, has been accepted for steam dynamo and 
accessories, at £3 154. 

‘Sunderland.—The Tramways Committee have accepted the 
tender of Messrs. Dick, Kerr, and Co., of £126,888, for the equip- 
ment of the electric tramways. i 

Barton.—The Guardians have accepted the tender of Mr. S. H. 
Heywood, at £1,278. 10a., for the whole of the electric lighting 
plant, except one engine and boiler. 

Birkenhead.—The Gas, Water, and Electrical Committee have 
accepted the tender of the Reason Manufacturing Company, of 
Brighton, to supply a namber of maximum demand indicators. 

Wolverhampton.— The amended tender of the District Electric 
Company, of 39, Berry-streetr. Wolverhampton, amounting to 
£69. 123. 5d.. for the electric fittings at the new swimming-bath 
has been accepted. 

Loudon.—The London County Council have accepted the tender 
of Messrs. Holloway Bros. for the erection, for the aum of £10 950, 
of the generating station required in connection with the electric 
light installation for the Victoria-embankment and Westminster 
Bridge. i 

Beckenham. —The Urban District Council have received the 
following tenders for the erection of an electric light station : 

W. Smith and Sons, Croydon ...sesseesssse oe oorsee o seses soe £9 016 
F. and H. F. Higgs, Loughborough Junction 8 716 
T. G. Sharpington, Nunhead, S. E—ꝛw t . 8.297 
B. E. Nightingale, Albert-embankment, S. E. (accepted)... 3, 173 

Hastiogs.—The Corporation have received tne following tenders 

for extensions to their electrical mains : 


Glover and Co. (accepted )...... L... B(ᷣ(BHB B sse oe cm cen cee £5,848 
British Insulated Wire Company q 6,424 
Siemens and %; - 6,715 
Callender Cable Companananʒa¼ ue Eh BI . — 7,281 


Western Electric Compann gg . 


` Boetio,—The Town Council have accepted the following tenders : 
Messrs. T. Parker, Limited, Wolverhampton, for the eupply, 
delivery, and erection of the necessary station plant for the 

urposes of the electric tramway traction, £2.353 ; Mesers. R. W. 

lackwell and Co., London, for the supply, delivery, and erection 
of poles, bracket arms, span wires, trolley wires, guard wires, 
anchor and other wires, street boxes and fittings; Callender’s 
Cable Construction Company, Limited, for the supply and laying 
complete of the traction feeders required, £1 228. 6s. 8d. 


Warrington.— The Corporation have accepted the following 
tenders : i 


C. W. Davenport, buildings.... .................. N £21,552 0 0 
Babcock and Wilcox, boilers. eto uuan .. . 5,688 0 0 
Bruce Peebles and Co., Edinburgh, engines and 

ORAT Tar e E ⁰˙i ud)... y A 6788 0 0 
Clayton Engineering Company, steam and feed pipes 1,640 15 0 
Carrick and Ritchie, overhead travelling crane ...... 513 0 0 
J. White, Glasgow, ewitchboard.............. ...sescseees 1,158 0 0 
Chloride Battery Company. storage batteries 1550 0 0 
British Insulated Wire Company, cable and conduits 6 151 10 10 


Johnson and Phillips, arc lamps and posts 861 2 6 
The question of the supply of condensers, ab about £1.250, has 
been postponed for further consideration. 


Admiralty Contracts.—The Admiralty contract for asbestos 
goods for the ensuing 12 months has again been awarded to the 
United Asbestos Company, Limited. It comprises Italian asbestos 
fibre, Victor metallic sheeting, tape, ringe, and joints of all 
kinds, Victor metallic packing, Salamander cloth packing, 
pure Salamander cloth, tape, special hard twisted yarn and 
other goods. We note that this is the fourteenth year in which 


the United Asbestos Company have been awarded Admiralty 


contracts. 


have obtained 
Windsor-road 
church, and also along Milton - street. 


Co-operative Friend 
and 
with their electric light installation. 
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BUSINESS NOTES. 


Darwen.—The formal opening of the electric light station will 


take place during the current month. 


Ripley.— Messers. Page and Medhurst, Manchester, have been 


selected to report upon the electric lighting scheme. 


East Barnet. The question of electric lighting has been referred 


to the Lighting Committee of the Urban District Council. 


Colne.—The Town Council have decided to appoint an elec 


trical engineer to carry on the manicipal electrical works for 
electric traction, etc. 


Luton.—The Local Government Board's sanction has been 


obtained for a loan of £1,067 for the purchase of the site for the 
electric lighting works. 


North Riding. — The County Council have granted a sum not 


exceeding £4,500 to carry out a scheme of electric lighting ab the 
pauper lunatic asylum. 


Torquay.— The Town Council have decided to light the Princeas 


Pier and Gardens by electricity at an estimated cost of £550, ad 
the Haldon Pier for £76. 10s. 


Wolston.—A deputation has been appointed to wait upon the 


Artificial Silk Company and ascertain the approximate cost of 
supplyiog electric light to the village. 


Fraserburgh.— The Burgh Commissioners have decided to 


connect the harbour office, Mr. Alexander’s, and the police office 
with the post office telephone exchange. 


Southport.—Application is to be made to the Local Govern 


ment Board for authority to burrow £66,000 for the construction 
and equipment of tramways within the borough. 


Cannock. — The Midland Electric Corporation for Power 


Distribution, Limited, intend to apply for a provisional order for 
carrying out operations within the area of the District Council. 


Cleethorpes.—A committee has been appointed to consider the 


-advieability of taking immediate steps to procure a provisional 
order for the purpose of providing both motive power and electric 
liy ht. 


London Gaszette.—The following caees of trustees are notified : 


W. R. Riding, Birmingbam, June 5; James Cooke, Dewebury. 
May 29; and F. W. Davis (trading as James Oldham and Co.). 
June 17 


Sbeffleld.— The Tramways Committee have decided to order the 


motor equii ments for the 30 double-deck cara from the Britisb 
Thomson Huston Company, Limited, at a cost of £307. 15s. 
per car. 


Sheer ness. The Urban Dietrict Council have decided not to 


oppore the Electrical Power Distribution Company's application 
for a provisional order for the installation of tne electric light at 
Sheerness. 


Helston.—The Camborne Electricity Supply Company intend 


to apply for powers to light the town by electricity. The Council 
have agreed to take steps to apply for their own powers when the 
time arrives. 


u. W. Sambidge and Son. — Messrs. H. W. Sambidge and 


Son, of Birmingham, manufacturers of chandeliers, electric light 
fittings, oa „ have opened London showrooms at 19, Farringdon. 
avenue, E.C. 


Hampstead.—The advisability of lighting the Church of All 


Saints, Child’s Hill, Hendon, by electricity is being considered, 
and the Vestry have been asked whether they would be prepared 
to lay the necessary mains. 


Saltburn.— The Cleveland and South Durham Assets Company 
rmission to lay their electric light cable under 
rom the junction box in Bath- street up to the 
Crewe.—The 5 have decided to grant the Crewe 
y Society permission to cross Market-street 

-operative street with the necessary cables in connection 


Poole.—The Bournemouth and District Electric Lighting Supply 


Company propose to light the Poole district with electricity, and 


the Guardians are prepared to favourably consider the lighting of 
the workhouse with the electric light. 

London County Council.—A special meeting of the Council 
will be held on Oct. 17 to consider whether an application should 
be m · de to the Light Railway Commissioners for power to construct 
certain light railways in suburban districts. 

Bishop Auck and.—The Walker electric lighting provisional 
order and correspondence from several companies who intend to 
apply for powers to instal the electric light in the town, are before 
a committee of the Urban District Council. 

Whitechapel.— The District Board of Works have empowered 
the Electrical Committee to proceed with the erection of apparatus 
for purifying the water to be used in the boilers, and for that 
purpose to expend a sum not exceeding EI, 500.1 

Soothill.— The District Council have decided to allow the 
National Telephone Company to lay their wires under that porti 
of Bradford-road which is in the Soothill Upper Council's distri 
subject to the road being left to the satisfaction of the surveyor. 

Keswiok.—The Urban District Council have asked the electric 
light company to supply them with a plan of all their mains within 
the urban district, and are also discussing the advisability of 
altering the town hall clock so as to have it lighted by electricity. 

Oldham.—The Electric Lighting Committee propose to spend 
some £4,000 on the erection of a new boiler-house. The matter 
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— 


has been referred back, the contention of the majority of the 
Council being that the expenditure was larger than was necessary. 


City of Londen Electric Lighting Company, Limited.— 
Warrants have been pored for the payment of an interim dividend 
for the half-year ended June 30, 1899, at the rate of 6 per cent. 
per annum on the 6 per cent. cumulative preference shares Nos. 1 to 
_ Kingston (Surrey).—From enquiries made of the Town Council, 
1b appears that the Guardians will require power for an electric 
lift and also for driving ventilating fans to the various wards. 
The total requirements are estimated at upwards of 45,000 unite 
per annum. 


Carlisie.—The General Purposes Committee of the Town 
Council have given orders for additional plant for the electric 
lighting station, and also to extend the electric light cables to 
the West Walls in order that the police office may be lighted 
with electricity. 

Darlaston.— A sub committee is to be appointed to consider the 
desirability of acquiring the portion of the South Staffordshire 
tramways running from the Bull Stake to Moxley within the 
Council’s district, and consider and report as to the best means of 
dealing with the same. 

H. Binko and Co.—We are informed that Mr. H. Binko, late 
managing director of Binko, Ridedale, and Co., Limited, has 
resumed his old-established businees as electrical engineer and 
manufacturer at 34, Leadenhall-street, E.C., under the former 
style of H. Binko and Co. 


Westbury-on-Trym (Bristol).—The directors of the Bristol 
Tramways and Carriage Company have decided to make applica- 
tion at the next opportunity for the necessary powers to extend the 
system of electric lines to Westbury, in accordance with the 
petition of the inhabitants. 

Exmouth.—At the last meeting of the Urban District Council 
the Electric Lighting Committee reported that their consulting 
engineer (Mr. Hammond) had recommended application for a pro- 
visional order. After considerable opposition the recommendation 
was carried by a large majority. 

Appointments Vacant.—The Corporation of Eastbourne invite 
applications for the appointment as resident electrical engineer at 
a salary o per annum.—The Wimbledon Urban District 
Council are prepared to appoint a junior watch engineer at a com- 
mencing salary of £78 per annum. Particulars of these and other 
vacancies appear in another column. 

Cleethorpes.—The District Council have decided to arrange a 
meeting between the Grimsby tramway authorities and the Council 
in order to arrange for the works of electric lighting in the town- 
ship, and for providing electric power for the tramcare to be 
carried out together, inatead of independently. 

Barnet. Draft agreements have been sealed by the Urban Dis- 
trict Council (a) for the letting of land in Tapster.street to the 
North Metropolitan Electrical Power Distribution Company. 
Limited; and (b) for working by the company under the deed of 
transfer now finally approved by the Board of Trade. 

West Hartlepool.—The Britieh Electric Traction Company 
have given notice of intention to proceed with the breaking up 
of the roadway for the construction of a light railway to Seaton 
Carew, and an inspector is to be appointed to devote his whole 
time to the supervision of the construction of the linee. 


Dudley.—The report of a special committee recommending the 
borrowing of £33,000 for the establishment of the permanent 
electric generating station, and the placing of tenders for the 
plant required for electric lighting, to the amount of £21,000, 
noted in our last issue, has been adopted by the Town Council. 


Fire.—We are informed that the fire which occurred at Meesrs. 
W. T. Henley’s Telegraph Works late on Saturday night only 
affected their submarine cable department, and will cause a delay 
of not more than a week or two in the execution of orders for that 
e The general business of the firm will be in no vay 

ected by the fire. 


Bury St. Edmunds. — The Town Council have resolved to write 
to the Local Government Board and lay before them the full facts 
as to lighting and taking over the new roads on the Brown Estate, 
and ask whether they would be prepared under the circumstances 
to sanction a loan of about £609 for the purpose of lighting those 
roads by electricity. 

Wandsworth.—A letter from the London County Council for 
consent to the application being made by the Council to the Board 
of Trade for a license for the experimental use of mechanical 
traction on the tramways between Westminster Bridge and 
Tooting has been referred to the General Purposes Committee of 
the Board of Works. 

Littlehampton.—The Highways and Lighting Committee have 
held three meetings since the last meeting of the Urban Council, 
but they have not arrived at any decision with regard to the letter 
of Messrs. Lees and Co., who propose to apply for a provisional 
order authorising them to supply Littlehampton with electric 
lighting for public and private purposes. 

Bacup.—The Electricity Committee are negotiating: for the 
transfer of the Bacup electric lighting order. The Electrical 
Power Distribution Company, Limited, and Edmundson’s Elec- 
tricity 5 Limited, have been requested to submit 
amended offers, and the committee are also prepared to consider 
proposals from Messrs. Handcock and Dykes. 

Kendal.—The Town Council have adopted a recommendation of 
a joint committee ee the Westmorland County Council, 
the Town Council, and the Kendal Chamber of Commerce, that if 


financial support be promised in the matter of the proposed light 
railway from Kendal to Arkholme, amounting in the aggregate to 
£10,000, the landowners should be approached. 

Wolverhampton.—An agreement has been concluded with 
Messrs. Chubb and Sons for the supply of electrical energy to 
their new manufactory at 4d. per unit for lighting purpoees and 
ld. per unit for power, for a term of five years. The appointment 
of Mr. C. E. Shawfield as permanent borough electrical engineer, 
at a salary of £300 a year, has been confirmed. 

Ingleton.—The Ingleton Electric Lighting and Power Com- 
pany, Limited, have now obtained a license from the Board of 
Trade, and have decided to commence laying down their plant 
immediately. In order to eneure the completion of the work by 
the end of the summer an arrangement has been made to put in 
temporary steam power should the water not be ready. , 


Chesterfiela.—The Electric Lighting Committee is to be a 
standing committee, and consist of the following : Aldermen Wood, 
Woodhead, and Pearson, and Councillors Haslam, Wrigley, Rhodes 
Markham, Robinson, Glossop, and Macdonald. It has been decided 
to c ffer the Gas and Water Board £60 per annum for the use of the 
disused retort-houee and chimney at the gasworks for a generating 
station. SE a 

Dewsbury.—The Light Railway Commissioners held an enquiry 
last week into the application of the British Electric Traction 
Company for pone to construct an eleatric tramway through the 
Spen Valley. from Ravensthorpe to Cleckheaton. Notwithstanding 
the opposition arguing that the undertaking should be carried out 
y the local authorities, the Commissioners decided to grant an 
order. | 

Glossop.— At the quarterly meeting of the Town Council on 
Wednesday, a long discuarion took place on the question of trans- 
ferring the powers of the electric lighting order. Ultimately the 
matter was deferred to the next meeting. The committee are in 
the meantime tô obtain information from private companies as to 
what offers they would make to the Corporation for the electric 
lighting order.“ 

Durham.—At the last meeting of the City Oguncil a report from 
the Electric Lighting Committee was adopted stating that the 
electric lighting order granted by the Board of Trade had been 
confirmed by Act of Parliament, and recommeoding that: the 
committee be authorised to consula Mr. Hawtayne and to negotiate 
for the tranefer of the powers upon suitable terms t a company 
desirous of accepting the same. 

South Staffordshire Tramways ( ) Company, 50 ii 
This Company has been registered, with a capital of £159,000 in 
£5 shares to take a lease of the tramways belonging to the 
Staffordshire Tramways Company and to carry on the business. 
namber of directors is to be five, three 2 be appointed b 
British Electric Traction Company, Limited, and two by the 
Staffordshire Tramways Company. 

W. C. Horno and Sons, Limited. Tho business of Mr. W. C. 
Horne, Torrens street, E.C., has been registered as a limited 
liability company, under the title of W. C. Horne and Sons, 
Limited. We are informed that the alteration has been made for 
family reasons, in order to admit Mr. Horne’s eons, and no 
shares will be offered to the public. Mr. W. C. Horne undertakes 
the managing directorship of the firm. : 

Aberdeen. —The Tramways Sub Committee of the Town Council 
have under consideration the question of extensions of the tramways 
to parts of the city not yet served. The electric equipment of the 
various routes has been mentioned, and aleo the gradual transform- 
ing of the existing lines. The total expenditure will amount to over 
£250,000. A report is to be obtained as to the advisability of 
seeking power to cross the Bridge of Don. 


Lianelly.—At a meeting of the Property and Estate Committee 
of the Llanelly Council on the 3rd inst., the question of public 
electric lighting and electric tramway traction was discussed, and 
it was agreed that enquiries as to terms should be made and plans 
sent to the British Industries Company and other companies, 
together with J. C. Howell, Limited, Llanelly, who some time ago 
made certain proposals to the Council. The question will again 
be discussed at the beginning of October. 


Livorpool.—Combining the electric trams of the Smithdown- 
road, Dingle, and Prince’s Park lines, there were 230 electric cars 
passing through Lord-street every hour on Monday last. Ib is 
estimated that about 400,000 people were conveyed to and from 
the various parts of the city by the combined system of horse and 
electric cars. On the previous Bank Holiday the figures were 
200,807. At the meeting of the City Council on Aug. 9 the 
minutes of the Tramways Committee, referred to in our last issue, 
were confirmed. 

Gateshead.—-The Light Railway Commissioners have held a 
public enyuiry into the proposed light railway from Wrekenton 
and Durston. Mr. S. Sellon, engineer of the lines, gave a general 
description of the, proposed works, mentioned that electrical 
traction would be substituted for the steam propulsion at present 
in use in connection with the tramways, and said that the esti- 
mated cost of cdpstraction of the railways was £19,400, and, 
including equipment, £27,000. The Royal assent has been given 
to the electric lighting order of the borough, 


Barnsley.—The Light Railway Commissioners heard last week 


uth 
he 

the 

uth . 


applications from the British Electric Traction Company for powers 


to construct three tramways to outlying districte. Two schemes 
were sanctioned, bat the Commissioners refused permission to con- 
struct the other line. The Town Couneil intend to apply to the 
Local Government Board for sanction to the borrowing of £3,000, 
the estimated coat of proposed extensions of the elecbrieity works, 
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The Corporation baths will probably be 5 with electricity. 
Tenders for the extension of the electric lighting station have aleo 
been accepted. 

Bristol Tramways.—The Bristol Tramway Company have 
recently signed a contract with the British Thomson-Houston 
Company in connection with the large extensions now in progress. 
The order includes four 500-kw. tramway generators coupled direct 
to vertical croses compound engines of the Corliss type, together 
with three 30-kw. motor-generators and two 50-kw. lighting 
machines, also a complete switchboard for this machinery. Also 
150 single-truck double-deck cara complete, each of which will be 
equipped with two G. E.-52 motors, series-parallel controllers, and 
magnetic brakes. 

Walmer.—The Electric Lighting Committee have conferred 
with the Deal committee as to a suggestion that the capital for the 
electric light undertaking might in the first instance be provided 
by Walmer under an arrangement between the two authorities, by 
which the Deal Town Council would afterwards contribute an 
equitable share of the expenditure. The committee are of opinion 
that the management and control of any electric lighting under- 
taking should be vested in the Council, and they are making 
enquiries as to the cost of obtaining provisional orders in districts 
of a similar size. 

Belfast.—The half- yearly meeting of the Belfast Street 

Tramways Company was heid on the 8th inet. in Belfast, Mr. 
George Richardson, of London, chairman of the company, pre- 
siding. The proposed purchase of the tramways by the Belfast 
Corporation haa not yet been settled, but was again referred to at 
the meeting. A dividend was declared on ordinary stock of 64 per 
cent. per annum, which, with a bonus of ls. per share, makes 
7s. 6d. per share free of income tax. This leaves £1,035 to be 
carried forward. The Council intend to borrow £75,000 for further 
electric light extensions. 
St. Helens.—The St. Helens electric tram service on the 
Denton’s Green and Prescot sections, which has been pruceeded 
with for some time, was formally opened last week. The Mayor, 
on behalf of the Corporation, opened the town destructor and 
power works on the Monday, and this was followed on the Thursday 
by the formal inauguration of the electric tram service by Sir John 
Willox, M.P., chairman of the Board of directors. The run to 
Prescot and back to the town hall occupied three-quarters of an 
hour, after which a luncheon took place, at which the usual toasts 
were proposed and responded to. 


_ Bradferd.—Mr. W. M. Ducat, [Local Government Board 
inspector, held au enquiry on the 9th inst. into the application of 
the Corporation for sanction to borrow sums amounting to £37,500 
for the purposes of electric lighting, extension of electricity works. 
The Town Clerk explained that they already sed powers to 
spend £185,194, and a few thousands of that sum had not yet been 
expended. The greater portion of the new loan was required for 
the extension and improvement of the old electricity works in 
Bolton-road, and also for the extension of the new works, whilst 
£10,000 would be spent on mains and £1,790 on public lighting. 


Eccles. —The Town Council intend to lay a new main to the Rock 
House . Hotel, Peelgreen-road, at a cost of £146, subject to the 
usual conditions. The General Purposes Committee on Wednes- 
day considered the applications of two electrical syndicates to 
construct a system of tramways to connect the Salford Docks 
with Eccles, Worsley, Little Lever, Farnworth, Radcliffe, Prest- 
wich, Whitefield, and other districts, As the terms offered by the 
respective companies were considered to be somewhat vague, the 
consideration of the applications was deferred, but a deputation 
was appointed to attend a conference of local authorities intereated 
in the scheme. 

Acton.—At the meeting of the District Council last week it 
was decided to hold a meeting of the Electric Lighting Committee 
to consider certain questions rane to the supply of the electric 
light to the district, Messrs. Kincaid, Waller, and Manville having 
submitted, on behalf of the West London Electric Lighting Com- 
pany, terms for carrying out the electric supply of the district. 
A letter was read from the Board of Trade aeking whether the 
Council were prepared to submit to the Board a description of 
the system proposed for the supply of the light under the order 
of 1891. A proposal by Messrs. Drake and Gorham asking for an 
interview in connection with vhe provisional order was declined. 

Hull.— The City Council on the 3rd inst. received a deputation 
from the National Telephone Company, and subsequently pas:ed 
the following resolutions: ‘'(1) That in exercise of the power 
contained in Clause 20 of the agreement between the Corporation 
and the National Telephone Company, Limited, dated March 18, 
1899, the Corporation give to the company six months’ notice of 
the intention of the Corporation to determine such agreement. 
(2) That the Corporation also give to the National Telephone Com- 
pany, Limited, the requisite notices to determine all agreements 

tween the Corporation and the company entered into prior to 
March 18, 1899, so far as the same relate to underground way- 
leaves or privileges.” 

Barrow.— On Thursday last week an enquiry was held into 
applications by the Town Council for various loans, including an 
amount of £15,000 for the Electric Lighting Committee. The 
first loan of £29,000 is already exhausted, although the supply of 
‘current only commenced five months ago. There are 300 applica- 
‘tions which cannot be dealt with ab present. Only £9,000 will be 
opie immediately. This sum will allow the presend outpub of 
electric current to be almost doubled. With regard to electricity 
for motive power and heating, it has been resolved that the initial 
charge of 6d. per unit for the first hour be retained, but that the 
price of all surplus current be reduced from 2d. to IId. per unit. 
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The Board of Trade have notified their intention to approve of the 
transfer of the Barrow tramways to the British Electric Traction 
Company 

Manchester. The Electricity Committee have reduced their 
charges both for lighting and for motors, and are contemplating 
large extensions of plant. At the last meeting of the Corporation 
attention was drawn to a statement which had been made to the 
effect that powers were sgaid to have been obtained by some neigh- 
bouring authoritiese—Moss Side, Withington, and Stretford—in 
their Bills to run over the Manchester lines. It is stated that 
the local authorities have exactly the same powers as those 
possessed by Manchester in their Billa—viz., to make agreements 
with neighbouring authorities. That is all that has been obtained, 
and it is not correct to say that they have obtained compulsory 
powers over the Manchester linee. 


Lincoln.—The electricity mains are now laid in West- parade, 
Corporation - street, Orchard-street, the Upper-avenue part of 
Yarborough-road, and part of Drury-lane, and the current is 
available in Corporation-street, Bailgate, and Church-lane. Mr. 
Vesey-Brown’s eatimate of the cost of laying the electric trams in 
Corporation · street. West-parade, Yarborough-road, Carline-road, 
Union-road, and Burton-road to Wilson; street, and the offshoot 
down Drury-lane to Castle-equare, is an addition of £4,000 to the 
£11,137 originally stated in his report of May, 1899. The fourth 
route, from the Durham Ox crossing vid Oxford-street, past the 
Great Northern Station, along St. Mary-street to High-street, is 
estimated to cost £1,500. The alternative scheme, No. 3, and the 
new route, No. 4, have been approved and will be carried out by 
the Town Council. 


Halifax.—At a special meeting of the Town Council on the 19th 
inst. in committee, an extension of the Corporation electricity 
works was agreed to. The extension provides for a building 100ft. 
long by 60ft. wide, or practically for a doubling of the present 
accommodation. The work is to be commenced at once, and the 
additions will be capable of holding fully £60,000 worth of 
machinery. The estimated cost of the building is about £3,700. 
The question of acquiring machinery and plant will come before 
the Council at a later stage. Adeputation from the Mytholmroyd 
District Council bas had an interview with representatives of the 
Halifax Municipality urging the latter, when they construct a 
tramway section to Mytholmroyd, to carry it over the bridge and 
along Crag Vale to St. John’s-in-the- Wilderness—a further distance 
of about 1} miles. 

Southport.—The specifications for the construction of the 
tramways from London-street to Old Park-lane, and from Morning- 
ton-road to Scarisbrick New-road, prepared by the borough sur- 
veyor and the electrical engineer, have been adopted, and tenders 
are to be invited for the work. At the meeting of the Town 
Council on Tuesday it was decided that application be made to 
the Local Government Board for authority to borrow the sum of 
£66,000 for the construction and equipment of tramways within 
the borough. The minutes of the Electricity Committee were 
approved recommending the Council not to consent under any 
circumstances to any Bill giving any company any compulsory 
powers within the borough. In future free service cables will not 
be provided for a greater length than 60ft., measured from the 
atreet, except where the building line exceeds that distance from 
the street. 

Bolton.— We learn from the Manchester Guardian thab a 
difficulty has arieen in regard to street-lighting, due to the rival 
claims of the gas and electricity departments. The Gas Com- 
mittee, who have charge of the lighting, had passed a resolution 
stating that in view of the experiments now proceeding for the 
lighting of the streets by incandescent gas lamps, it was undesir- 
able that the request of the Electricity Committee as to an 
installation of arc lighting should be acceded to at present. The 
Electricity Committee, however, preased for 50 arc electric lamps 
to be erected in the central portions of the borough. As a 
solution the appointment of a lighting committee, who would deal 
with the matter independently, was suggested, but this the 
chairman of the Gas Committee stoutly opposed, and eventually 
the question was referred to the two committees for recon- 
sideration. 

Newcastie.—In our last issue we recorded the decision of the 
London Coanty Council to experiment on electric trams—a just 
decision, as we believe. Since then it has come to our knowledge 
that at Newcastle the idea of conduit systems has been ta : 
and the advice to the committee is to place overhead wires through- 
out all sections in the district. Advertisements are to be issued 
inviting tenders for tramway rails, and for the construction and 
equipment of the electric power station at the Manors. The 
Tramways Committee reported at the last meeting that they had 
an interview with Mr. E. Garcke, managing director, and Mr. 
Greer, director of the British Electric Traction Company, Limited, 
and Mr. Wilson, South Shields, manager of the tramways when 
the former gentlemen explained that the company. tay repre: 
sented had acquired the controlling interest in the South Shields 
Tramways Company. The committee had come to the decision 
that they would be prepared to consider any proposals which the 
company might have to make, if made in writing, for the renewal 
of the lease for a period of 21 years, and for the working of the 
tramways by electricity. 


Cheltenham.—At the quarterly meeting of the Town Council on 
Tuesday, the Electrical Engineer reported that there were now 320 
consumers, and the equivalent of 20,500 ae lamps connected to 
the mains. The corresponding numbers of Sept. 20 last were 
269 and 16,100. He recommended the acceptance of a tender of 
Messrs, Korting for duplication of their condensing plant at £900. 


THE ELECTRICAL ENGINEER, AUGUST 11, 1899. 


He had estimated the cost of lighting St. George’s-road from the 
Promenade to the Gloucester-road by arc lamps supported by side 
poste, and the total cost would be about £1,250, thus involving an 
addition of about £850 to the previous estimates for lighting St. 
George’s-road, Western-road, and Overton-road by incandescent 
lamps. Small extensions were required to supply customers as 
follows : St. Stephen’s-road, £25; Rodney-terrace, £50 ; Carlton, 
£50; Bath-road, £100; Grosvenor-street, £130; and these, 
together with some probable, but not quite certain, extensions, he 
would lay before the committee again in an estimate for a new 
loan. The extensions referred to in the report ere to be carried 
out, and as regards the question of change of voltage the borough 
electrical engineer is to report further on the cost of completing 
the work. 

Middlesbrough.—The Light Railway Commissioners held an 
enquiry last week with reference to the application of the Imperial 
Tramways Company for powers to extend their system to Eagles- 
cliffe, Eston, etc. Mr. Coward, for the tramway company, 
explained the nature of the extensions and the route pro , and 
Messrs. Bainbridge, Belk, Spry, and Sill, solicitors, appeared on 
behalf of the district authorities affected to eupport the proposals 
of the company. Mr. Lloyd, on behalf of Mr. Pennyman, owner 
of the Ormeaby estate, opposed on the ground that the tramway 
company were going through his ground without having offered 
any compensation At the suggestion of Mr. Fitzgerald the 
enquiry was adjourned sine die. The town clerk has, we under- 
stand, reminded Mr. Clifton Robinson, managing director of the 
tramway company, of the expiration, on the 6th inst., of the 
two years’ term granted the company in which to complete 
the works authorised by the order of 1897. However, official 
notice has been given on behalf of the company of their intention 
to apply to the Board of Trade for an extension of time by another 
year. Some of the uncompleted sections are intended to constitute 
parts of new routes should the company succeed in securing con- 
sent under the Light Railways Act for the extensions eastward 
and westward. 

Glasgow.—Tbe Corporation Committee on Electricity have 
issued their seventh annual report and balance-sheet of the 
Corporation electricity undertaking which embraces the year 
from June 1, 1898. to May 31, 1899. The gross revenue amounts 
to £44,141. 4s. 7d., and the gross (or working) expenditure to 
£24,013. 4s. 3d., to which is added depreciation written off capital, 
£7,520 18s., making together £31,534. 24. 3d., the balance carried 
to profit and loes account being £12,607. 2s. 4d. The committee 
recommended that the prices for current should remain as they were 
last year, except that to all consumers supplied at 250 volta, the 
second or rebate rate be lid. per unit instead of 2d. as heretofore. 
The quantity of electricity sold to private consumers during the 
past year was 2.566 016 units, as compared with 1,885,902 unite 
during the previous year, being an increase of 36:06 per cent. The 
number of private consumers on May 31, 1899, was 1,858, as com- 
pared with 1 437 at May 31, 1898, being an increase of 421, or 
29:29 per cent. during the year. The number of motors in use 
was 78. The total number of arc lampe erected and in regular 
use in the streets as at May 31, 1899, was 227 (119), and the quan- 
tity of electricity Sonku for street-lighting was 258,334 units 
(228,134). The numberof 8-c.p. lamps applied for. or the equiva- 
lent in otber devices, aa recorded on May 31, 1899, was 191,062 
(150.000). being an increase of 27 37 per cent. The maximum load 
or demand made upon the generating stations during the year 
occurred on Dec. 22, 1898, and was 3,095:9kw. 


Wimbledon.—The Urban District Council have asked Mr. Preece 
to prepare plans for the extension of the electric lighting plant at 
a cost of £10,000. A report was submitted by Mr. Preece at the last 
meeting, showing that the original loans were for £32,000 for the 
lighting portion and £5,000 for the destructor portion, making a 
total of £37.000. The present liabilities were about £47,000. The 
new consumers now number 140, but only 100 meters were pro- 
vided for; 725 public lampe were provided for in the estimates. 
but there were now 1,050 erected in the district. The present: 
piece could supply electricity to about 8 000 lamps of 8 c. p. 

urning at one time. The public lamps already numbered over 
1,000, and would require the equivalent of 4,000 lamps of 
8 c.p. This left 4000 for private lighting. The number 
applied for already reached 8,000 lamps, therefore, allowing 
50 per cent. to be burning at one time, it meant that the 
plant was fully loaded. Two additional engines, dynamos, 
and boilers should be provided for, and the buildings should be 
added to by erecting a new engine-room and offices. Further 
extensions to mains were required every week, and there would 
aleo be a corresponding increase in expenditure in house connec. 
tions, meters, etc. The following reeolution was carried: That 
in reply to the invitation to submit details and plans for a scheme 
of tramways or light railways in Wimbledon, the conference con- 
vened by the chairman of the Surrey County Council be informed 
that the route of any tramways or light railways in Wimbledon 
should in the first inetance be from the Grove, Merton (via 
Merton-road) to the Broadway, and from the Merton-road, 
eee (vid Merton-road and Haydon’s-road) to Kingston. 


n.—The Light Railway Commissioners held an enquiry 
on Friday last into the application of the Imperial Tramways 
Company, Limited, to construct a light railway at Darlington. 
Mr. Clifton J. Robinson, managing director, detailed the various 
railways ib was proposed to erect at Darlington. They would 
radiate from the centre of the town in front of the High-row. At 
Cockerton the bridge would be widened by the addition of a new 
footpath to the side of the bridge. There would be cheap cars at 
half faros at certain hours of the day for the working classes, 
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They had reduced the fare from the maximum fare of ld. to 4d. 
for the whole system, which covered 64 miles. They carried 3,000 
passengers every morning. The power station at Stockton cost 
£60,000, and the power would be sent to Darlington from there 
with a loss of about 10 per cent. On Saturday, Mr. Gerald A. R. 
Fitzgerald gave the decision of the Light Railway Commissioners, 
snd said they had come to the conclusion that the scheme was 
distinguishable from the Taunton case. The Commissioners 
thought that power could be obtained from Darlington instead of 
being transmitted from Stockton as proposed in the scheme. They 
hoped that arrangements would be made with the Corporation to 
carry out the suggestion. Mr. Coward, who appeared for the 
tramways company, said no doubt his clients would fall in with 
the suggestion. The Electric Lighting Sub-Committee are now 
negotiating an agreement with the Imperial Tramways gs ae 
Limited, for the supply of electric energy for the running of the 
light railways. At the last meeting of the Gasworks Committee 
Prof. Kennedy attended and explained in detail the approximate 
sum which it would be necessary to expend in order to provide 
the additional plant required if the Corporation agreed to suppl 
the Imperial Tramways Company, Limited. Mr. W. J. N 
Tomlinson, of Saltburn. has been appointed clerk of the works 
for the building of the electric lighting works. 

Beckenham.— The Council intend to advertise for tenders for 
the wiring of houses in Beckenham, and to give notice informing 
the ratepayers of the steps to be taken in order to obtain a supply. 
Messrs. Wilson and Storey are to be the consulting engineers. 
The following report of the clerk on the Crystal Palace 
Electric Lighting Company's order has been adopted: This 
order schedules a portion of the parish of Beckenham—namely, 
that part of the parish which lies to the north-west of the Brighton 
and South Coast Railway. Included in the order are terms for 
parean of the rights of the Crystal Palace Electric Lighting 

ompany by the Beckenham Urban District Council, and these 
terms are as follows: between the periods of seven years and 
fifteen years from the commencement of the order (1890) the under- 
takers may be required to sell to the local authority so mach of the 
undertaking as is within the district of such local authority, subject 
to all then subsisting capital expenditure properly incurred upon so 
much of the undertaking as aforesaid. with an addition of 33 per 
cent. on the amounts, so ascertained. These powers have been 
exercised by the Croydon Corporation in respect of a portion of 
the parish of Croydon which was originally scheduled within the 
electric lighting company’s district. In consicering this subject, 
it may not be amiss for the committee to bear in mind that any 
electric lighting main for supplying that area from the Arthur-road 
works will probably have to travel through the High-street of 
Penge, and it may possibly be of advantage to this district and to 
Penge that, with the concurrence of the Penge authorities. a pro- 
visional order should be promoted, giving the Council the right 
to supply the houses, shops, churches, etc., on both sides of the 
Beckenham-road through which the main is carried. [recommended 
that this subject be referred to the officers (1) for negotiation with 
the British Insulated Wire Company, Limited, as to whether and 
on what terms they will include the supply of the Crystal Palace 
area in their five years’ contract ; and (2) to consider and report 
upon the desirability of promoting a provisional order as before 
mentioned.” The committee approved of these suggestions, and 
recommended accordingly. The committee recommended the 
Council to bear the expense of laying the services in all ordinary 
casee up to the meter, and that a echedule of prices provisional] 
arranged with the British Insulated Wire Company under whic 
they agreed to lay all services and supply all meters at an average 
price of £11. 163. 6d. be agreed to, subject, however, to the com- 
pany paying the sinking fund and interest on the outlay for 
services. 


PROVISIONAL PATENTS, 1899. 


JULY 31. 

15614. Improvements in ooin-controlled telephene registers. 
Tobias J. Hock, jun., and Emil Happersberger, Fairfield, 
Kingston-on-Thames. , . 

15644. Electrical ignition apparatus. Franz Küpper, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. 

Improvements in governing devices in connection with 
fluid pressure engines in combination with dynamos, 
electric machines, and other machinery which requires 
accurate governing. Rupert John Isaacson, 46, Lincoln’s- 
inn-fields, London. 

Aua. I. 

Improvements in supports for galvanometers and other 
delicate instruments. Joseph Horsnell May, 111, Nelson- 
road, Stroud Green, London. 

Electric fuse outfit. Henry Emanuel Davis, 37, Bedford- 
equare, London. 

Improvements in or relating to electric meters. John 
Henry Barker and James Alfred Ewing, 111, Hatton- 
garden, London. 

Improvements in fusible cut-outs. The British Thomson- 
Houston Company, Limited, and Edmund Basil Wedmore, 
83, Cannon-street, London. 

Improvements in electric arc lamps. Crompton and Co., 
Limited, Arthur John Hodgson, land Charles Franklin 
Tubbs, 55, Chancery-lane, London. 


15663. 


15677. 


15699. 


157065. 


15717. 


15720. 
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15744. Improvements in or connected with electric regulating 


switches. Owen David Lucas, 37, Eesex- street, Strand, 
London. 


Ave. 2, 
15816. Improvements in electromagnetic rail brakes. Adolph 
Wilde, 45, Southampton - buildings, Chancery - lane, 
London. 
15822. An improved electric submarine signalling or warning 


device or apparatus. Dominique e 6, Lord- 
street, Liverpool. 


Ava, 3. 

18856. 5 tube to protect trolley rope of electric cars, 
trams, and carriages. James Mason, 8, Belgrave-park, 
Rathmines, co. Dublin. 

18883. Improvements in apparatus for operating two or more 
electrical regulating switches or resistance devices 
together or separately. Owen David Lucas, 37, Essex- 
street, Strand, London. : 

15904. Improvements in and ocennected with transformer 
boxes. Allan John Lawann, James Douglas Dallas, and 
Ernest Thomas Goelin, 4, South- street, Finsbury, London. 

15911. Improvements in or relating to electromagnetic appa- 


ratus. Walter Frederick Jones, 322, High Holborn, 
London. 


Ava. 4. 

15967. Improvements in electric aro projecting Janterns. Leo 
Kamm, 27, Powell-street, Goswell- road, London. 

15973. Improvements in and relating to the direct coupling 
or connéction of rotary fans or pumps with electric 
or other motors or engines driving same. Samuel 
Cleland Davidson, 55, Chancery-lane, London. 

Aue. 5. 

16005. Improvements in the methed of and apparatus for 
manufacturing incandescent electric lamps. Alfred 
Swan, 70, Market-street, Manchester. (Complete specifi- 
cation. ) 

16040. Improvements in electric fuses and electric detonator 
fuses. Georgé Smith and David Corrie, 154, St. Vinoent- 
street, Glasgow, 

16065. Improvements in electric ‘switches. Walter Frederick 
Jones, 322, High Holborn, London. 

16062. Improvements in or connected with electric light 
fittings. Henry Hayes Cooper, 53, Chancery - lane, 
London. 

16083. Improvements in controlling devices for electric 
currents. Hermann Cuenod, 45, Southampton-buildings, 
Chancery-Jane, London. 

16001. Improvements in electrical apparatus suitable for 
lighting, cauterising, and other purposes. Jasper 
Richardson and Harry Ramsbottom, 46, Lincoln’s-inn- 
fields, London. 


SPECIFICATIONS PUBLISHED. 
1898. 

15349. Moulds for casting electrodes. Franke. 

16876, Secondary electric batteries or accumulators. Clark. 

$309. Hammers or tappers actuated electrically. Turnbull. 

18722. Clips fer attaching to telephone or ether cables when 
drawing same into pipes or conduits. Bilen, 

18806. Telephonic apparatus. Graham. 

19255. Covers or lids of VF 
supply shafts, holes, gullies, and the like and their 
supperting frameworks. Price and Johnson. 

19536. Primary batteries. Maquay and Vanderpump. 

19644. System of electric propulsion. Wheatley. (Rosenfeld, 
Zelenay, and Dulait. ) 

19827. Electrie arc lamps. Pomeroy. 

23238. Electric railways and tramways provided with seo- 
tional conductors or surface contacts. Wetter. 
(Elektrizitäts- eee vorm. Schuckert und 


Co. 

26747. 3 of metallic and other substances in 
paper and fabrics for the purpose of producing 
electrical elements therein. Vallot and Pauze. 

1899. 

2386. Apparatus for use in connection with wireless tele 
graphy. Nehemias and Schroder. 

6296. Telephone systems. Slater. 

7005. Means for controlling the discharge of electric storage 
batteries. Justice. (Pope Manufacturing Company. ) 

10905. Liquid feed devices for electrolytic and kindred 
apparatus. Girouard. 

10320. Electrodes and electrode connections in liquid feed 
devices and the construction of enclosing vessels for 
electrolytic and kindred apparatus. Carmichael. 

10418. Dynamo machines. De Kandó. 

11110. Electric switches. Clark. (General Incandescent Arc 
Light Company.) 

19171. Galvanic coelis. Case. 

18172. Galvanic coelis. Case. 

12300. Storage batteries and methods of preparing electrodes 
therefor. Newton. (Knickerbocker Tryst Company.) 


TRAFFIC RETURNS. 


ap 
. 8 
Returns for E Total receipts for 
Line week EE Increase half-year. 
=— | decrease. 
Ending |1899. |1898. 1899. | 1898. 
. Tram- £ £ £ £ £ 
BY Go Aug. 5 |4,545/4,175) + 370 — — 
Black pool and Fleet- 
wood Tramroad .. 5 |1 359|1,125| + 234 5 813 | 3,085 
Bradford Oity Trame| Feb. 5| 145| — — 6,733 | — 
Bristol Tramways 
and Carriage Co. . . Aug. 4 |3 6603, 981 - 321| — — 
City and South 
London Railway.. ,, 6 9331 105 — 172 5,632 | 5,861 
Dover Tramways ...| ,, 5 72| 272 — 5,485 | 4,446 
Dublin U. T., elec. cars „„ 4 1, 26501, 137 f 7 108 | 6,440 | 5.6547 
Dublin S. D. Electric 
Tramways ........ „ 4 1,155 1,342 + 186 | 5371 | 5560 
Halifax Corporation 
bibl EA June25 1, 1980 — — 17,110“ — 
Liver Overbead 
Railway ........... Aug. 7 |1,654|2,007| - 353 | 9,455 10, 238 
South " Staffordehire 
Tramways ......... „ 4 746] 881| — 135 19,967 19,272 


* Since June 30, 1898. + Including horse cars. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Pata. | _Wedneeday, 
Blackheath & Growch. District Elec. LsO Ord. 1,201-101,200 * § 
Blackpool and Fleetwood ‘framroad Shares 21- 
Bournemouth and Poole Electric ea 7, Limited, Ord.. 10 13. 
per cent. Cum. Pref . 10 104-11 
British Electric Traction Limited, , Ordinary, No Hos, 1- $0,000 10 173-1 
6 per cent. Cm. Pi., 4000 50 000 (all paid)........ 10 14-14) 
—— per cent. Cm. Pf., 10 12548 
5 cent. Perpetual 8 Stock ` 100 127. 
British Insulated Wire, Ord., No. 1 to 40,000.. ....... ee 5 11-12 
——— 6 per cent, Cum. „No. 1 to , —Lͤ— 2 =| 5 62 
Brush Electrical Engineering, Limited, ee . 2 14.2 
Non. Cum., 6 per cent. Bee 2 
per cent. Debenture 8 6e wee se 100 
per cent snd Debenture Btock.. eoes} 100 
. Bable oo 5 e m 
E oer pa Pref.. eeeeseeveeeeeeveeeeeee ee 6 
Oentral London Railway, Ordinary . e u 
Pref. Half-Shares.... .....ssocsooesosoooscocooo 4 
Charing Cross and Strand .... - s 5 
per cent. Cum. Peel. EE A A 5 
Chelsea oity Company . eee e e Ò 7 
49 cent. Debontur es 100 118-115 
—— 6 per cent. Cumulative Pre. 10 124-184 
—— 6 per cent. Debenture Stock 100 123-128 
City and South London Railway, Consolidated Ordinary 100 67-60 
all 06 vase nese seeeeces 10 44. 
per cent. “Debenture Sto rou 132- 
„ Pref. aria C 10 1 if 
10 1 
County anty of London and Brush Prov. les. Light Ġo., Ord. 10 11-11 
iva esi. Prov. Corts. | eevee % „%%% „ „„ 6 „ 6666 „ 6 ee — 51-68 
Crompton aud Co. avowed etiga sees : 2 4 
6 oent. Debentures . ee es — 102 
Edison and Swan United Ordinary.. eee e <6 22 
5 per cent. Debentures 5 6 % „% „ %% „6 „% 6% „% „% „% „% „„ „% „%%% 6 6% „%% „ 6 606 6„%„% 6% 5 4-6 
4 per cent. Deb. 8 Red 100 96-07 
Edmuadsons’ act eg Corp., Léd., m Shares, 1-17, 400 5 2175 
électric Construction, i Weed ceevesvesacecess| S 24 24 xd 
—— 7 per cent. Cumulative Pref. EE NE | 3-34 xd 
— | cent. Perp. 1st Mort. Deb... 6 %% % % „ oo 100 101-104 
W. T. Henley's Jeolog ipa Works, Oratnary -. ‘ 10 25-26 
— 7 per cont. eference (EE 6% „0 eee ee oe 10 20.22 
per 8 Dobent ure me scees 100 111-114 
House-to- ouse Company, Ordinary............ 6 2401 
7 per cent. OFODCE .. nur ccccrccccecer 6 i 
Imperial Tramways, Limited 6 24-25 
Iudia Rubber, Gutta Percha, and N . were 10 21-22 
per cent. Debentures... ..... | 100 108-106 
Kensington and r Ordinary Ordinary.. e 20 -1384 xd 
vondon Electric Soppiy, Ordinaty ee 3 
6 per cent. i oe a 5 7 d 
4 per cent. 1st Mor! Debenture Stock, Red. 100 106-107 
Metropolitan dan Electric Supply, ited, Ord., NOL 1-62,500 lu 15-16 
No. 62,501-85, ae 10 144-1 
por cent. First Mortgage ore Stock .. Luu 117-11 
National disohone, Ordinary.. er ie 58-54 
6 per cent. Cum. First Pref.. FCC 18-14 
6 per cent. Cum. Second Frei. 10 18-14 
5 per cent. Non. Cum. Third Pref. . 5 
r cent. Deb. Stock, Red. 100 dJ 
N pare Tet Lighting Company, Limited 10 16-16 
Orien nal VVV at z i 13 
iy sha ne 84 7 
Oriental Telephone Saad Bleciric Company 1 1 
Oxford o, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 6 180 
Royal Electrical Company of Montreal 1g 160-1 
4% per oent. t Shares Mortgage RORA 100 106-107 
South London Electric io Supply. Ordinary e 4-43 
ng. J ane sand rau Mal ted, Ordinary . 5 leri 
— per CORE. F.... om as as an as an an - 
Telegraph Construction and Maintenance . a — s — — — ~ 15 88-42 
ogra E Manutactaring, e 5 7 
Tel h Man act ng, nary.. (EE EE ENERE ELEL] 
pad per cent. Cum. Pre nn 5 74. 
Waterloo and City lra ke J urainary  - a æ = — — ~ 100 101-1 
Westminster Wegtric Supply, Ordinary . $ 141 
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THE ELECTRICAL ENGINEERS’ VISIT TO SWITZERLAND. 


In our issue of last week an error appeared in the time- | programme of the Institution commences. Our original 
table— London, Harwich, Antwerp. The time of arrival | intentions with regard to the itinerary of this visit have had 
at Bale was given as 6.28 p.m., it should have been | to be abandoned because our Swiss friends intend to traverse 
6.28 a.m. We give the table again : similar ground. This article, therefore, must not be taken 
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/ wer dee = tindi nechelberg : Anstera , 7 — 
Map Showing Places to be Visited During Swiss Meeting: 
Alternative Routes. as attempting even a consecutive account of the journey, 
Leave oo but only the interpolation of a few asides, which may 
Liverpool-street,......Harwich (Parkeston Quay)... 10.0 p.m prove interesting or otherwise according to the personality 
8.30 p.m. Hol 8 5.5 a.m of the reader. ; : 88 
Cologne . .. F 12.7 p.m. | The sketch map given herewith shows the places to be 
Bâle (Central) 8.18 p.m. | visited, but, of course, gives no idea of the physical 
; | f 10.0 features of the country. The cynic would suggest the 
Taver pos! street ree 5 (Parkeston Quay)... 18 0 a reading of to-day to be more of the T'it-Bits aty e—senti- 
rg a 55 „ ...... 9.27 am, mental, sensational gush— rather than the more solid reading 


Bale (Central) . 6. 28 a. m. of Sir Walter Scott, but the latter gives a good deal of 

5 A a ) 7 j history with his romance,and Bâle and the Forest Cantons, 

The visitor on getting to Bale will, of course, be within | to be visited by the Institution, play by no means a mean 
the borders of Switzerland, and at the point whence the | part in his tale ot “Gierestein.” If we forget not, the 
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young men of Bale played a very prominent part in the 
attack on the Burguadian fortress. Indeed, romance or 
history almost every yard to be traversed is sacred to the 
historian, and the visitor who passes over the district 
thinking solely of dynamos and such like apparatus without 
thinking of past history is a man to be envied. 

“The railway,” says one authority, “takes us in two 
hours from Freiburg to Bale —that is, if you take the 


1. 


1. Old Rhine Bridge. 
2. Cathedral. 
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Bale. 
2. 
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3. The Three Bridges Over the Rhlne. 
4. St. James's. Monument. 


the Middle Ages the princes of Bale sat in the 
Diet, and in the fifteenth century a great council 
met within its walls to reform the Church—a prelude 
to the Council of Trent. Yea, Bale has played an important 
part in history. In 1444 the Balois 1 the battle of 
St. Jacques against the then Dauphin of France, afterwards 
Louis XI. This battle is styled the Swiss Thermopyla. 
They lost 1,300 men, who are rightly said to have given 
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Zarich. 


road viá Heidelberg. After bidding adieu to the vine-clad 
hills which enrich the neighbourhood of Freiburg, leaving 
Mulheim and its grapes, Badenweiler and its Roman ruins, 
we come nearly to the foot of the Blanen, from the summit 
of which is a magnificent view of the Black Forest, the 
Vosges, the Jura, and the glaciers of the Bernese Oberland, 
the latter of which we are about to enter, and so to 
Switzerland by the gate of Bale. The Roman name 
of Bale (Basilea) indicates its ancient origin. In 


up ‘their souls to God and their bodies to the enemy. 
Everywhere in Switzerland you will find a picture of this 


famous battle, which is as popular as the exploits of 


William Tell or the three peasants of Griitli. Bile 
cannot be said to be an attractive place. It is for 
merchandise and the merchants. The visitors are 
birds of passage, who find a resting place and then 
go onward. Still, it possesses some things worth seeing, 
and, as we have indicated, many associations worth know: 
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ing. The Cathedral is like a plain envelope, which encloses 
something of greater value. It is a plain Gothic front of 
flaring red colour, capped by two yraceful spires. On the 
principal gateway, instead of the usual niches for statues 
of monks and angels, we find some odd-looking figures— 
four female figures, St. George killing the dragon, St. 
Martin giving away the pieces of his cloak, and a sun dial. 
The interior is also very plain. And yet what associations 
cling around it! The Puritans of the time of Cromwell and 
Charles were not more averse to the decoration of their places 
of worship than the followers of Calvin who worship in the 


s r 


matters do not charm us. We are speaking asides—the 
sermon on the text is to come. 

The official programme offers alternatives on leaving 
Bale. We agree with the officials, because, in the first 
place, our Swiss friends have carefully studied every 
detail, and have tried to provide against every contingency, 
as have the English committee, of whom none have shown 
greater energy in this matter than Prof. S. P. Thompson and 
Mr. Mordey, not forgetting the unceasing activity of the 
secretary, Mr. Macmilla Ladies will probably go direct 
to Ziirich, especially as, without any intention of detracting 
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Town Hall, Zurich. 


Bale Cathedral to this day. Geneva may claim a greater share 
of Calvin and his doctrine, but Bale was a worthy disciple 
of Geneva, luxuriating, if we may so speak, in the severest 
simplicity. In this cathedral lies Erasmus—perhaps a 
greater reformer in reality than Luther. But we must 
on—visit the Cathedral, the Pfalz, the Museum; and if, on 
the return to England, you do not indulge in a quiet study 
of prehistoric times, the relics seen will not have had much 
impression.” 

le prides itself with its electric light and traction, 
thus showing its desire to keep abreast with the spirit of 
modern progress. For the moment, however, electrical 


from the interest of Rheinfelden, they will find the falls at 
Schaffhausen a better entertainment. The engineers will 
go to Rheinfelden and on to Baden, thence to Zürich—a 
heavy enough day's work, and one that will cause them to 
welcome the evening with unfeigned satisfaction. 

The members who faithfully work out the programme 
will not have much time for sight-seeing, but in the 
intervals of business the various parts of the town can be 
visited to see the “lions” of the town, and also of the 
district. Take the district first. Now for a little bit of 
„Baedeker. By the bye, there is a new edition of 
“ Baedeker ” just issued about Switzerland. The programme 
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‘mentions three points of interest—Uetliberg, Dolder, Lake. Fares. 
“ Baedeker ” says : Zürich-Uetliberg (up): First class, 3°50fr. : second elass, 2fr, 

“ The Uetltberg (2;800ft.), the northernmost point of the Uetliberg- Zürich (down): Firat class, 2˙50fr.; second claas, 1'50fr, 
Albis range, is the finest point near Zürich. The view, Return tickets: First class, 5fr. ; second class, 3fr. 


ouch lees nd than those from heights nearer the Alps Sale of tickete at the stations. Season tickets only from the 
g gra 8 care Wee head office, Zürich Selnau. Return tickets at the better hotels a 


AUI pannon them in beauty.” It will not be surprising, then, the same prices as at the station at Selnau. 

7 y decide to tat 55 ea meu Family ticketa: 20 coupons, first class, 30fr.; 20 coupons, 
How. to get there? Of course athletes will say, walk. | second clase, 20fr.; 10 coupons, 14fr. ; one coupon for journey up, 

We are not athletes, therefore in the first place let us | half-coupon for journey down. 

Tee tin the railway . The journey takes about half an hour. Extra trains by agreement when feasible. Order by telephone 

The time-table is as follows: (No. 259). Return journey for at least 30 persons, 2fr. each. 


Council House, Zurich. 


1— 


Ni 


National Museum, Zurich. 


UETLIBERG RAILWAY. Circular tickets for Zürich to Uetliberg, returning by Siblwald, 
or vice versa : 


Station of Ziirich at Selnau. Uetliberg line, first class, and Sihltbal line, second class, 3°40fr. 
Tramway station Welbelmseck on the Aussersihl line, three Uetliberg line, second class, and Sihlthal line, second class, 2˙40 fr. 
minutes from the Utliberg Railway Station in Selnau, and Sihl- Uetliberg line, third class, and Sihlthal line, third class, 2˙15fr. 


. Yid ikon lina; It is just as well to say that excellent hotels will be 
Time-Table for September. found here, and, in fact, at all places likely to be visited. 
Leave Zurich; 7.35, 9.40, II, 2, 3.15, 4.5, 5.55, 7.15. Dolder, on the Zürichberg, by tram as follows: Zürich 
From Uetliberg : 8.5, 10:10, 11.30, 2.30, 3.45, 5.15, 6.30, 8.30.” | berg, the mountain ridge on the north side of the valley 
* Only in fine weather. of the Limmat. 
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DoLDpER RAILWAY (Funicular). 


From Römerhof, Hottingen, where the electric tram 
stops, up to the Restaurant zum Waldhaus Dolder on the 
top of the Zürichberg. Hence by electric railway to the 
now opened Grand Hotel, Dolder. From 6.30 a. m. to 
11 p. m. 
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Trains run every 10 minutes, or as required. Time, 
seven minutes. 

Fare up 40 cts, down 30 cts. Reiurn tickets, 
60 cts. Season tickets, eight journeys, 2fr. 

The Lake.—The following information may be useful : 


Steam Launches (Dampfschwalben). 


The Dampfschwalben make it possible to get by a pleasant 
journey from the centre of the town to different pointe along the 
shore in the lower basin of the lake. 

Inner circle (emall boate), four times an hour.— Right-bank 
stations— Rathans, Theatre, Mainaustrasse, Zurichhorn. (Across 
to Wollishofen.) Left-bank stations--Bauschanze, Stadthaueplatz- 
Bahnhofstrasse, Alpenquai (Schloss), Mythenquai (Frauenbadan- 
stalt Enge-Belvoirpark), Wollishofen (two stations). (Across to 
the Zurichhorn.) Fares—Minimum tax 10 cte., maximum tax 
50 cta., for the whole round. Duration of trip 50 minutes. 
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Cathedral, Zurich, 


Outer circle (large boats), about once an hour. — Right-bank 
stations — Theatre, Mainaustrasse, Zurichhorn, Tiefenbrunnen, 
Zollikon, Goldbach, Küsnacht. (Across to Rüschlikon or Thalweil, 
and back to Zürich.) Left-bank stations — Stadthausplatz- Bahnhof- 
strasse, Alpenquai (Schloss), Mythenquai (Frauenbadanstalt Enge- 
Belvoirpark), Wollishofen (two stations), Mönchhof, Bendlikon. 
Ruschlikon, Ludretikon, Thalweil. (Across to Kusnacht, and 


along 


right bank to the town.) Fares— Minimum tax 10 cta., 
maximum tax lfr., for the whole round. Duration of trip 1 hour 
30 minutes. 

During the months Juve to September in fine weather circular 
trips on the saloon steamer “ Zürich,” 10.20 a. m., 3 p.m., 4.30 p.m., 
6.45 p.m., 7.45 p.m. 


~” Federal Polytechnic School, Zurioh. 


Tarif for Rowing and Sailing Boats on the Lake of Zürich. 
1. For ordinary rowing - boats: 


Constructed to hold Time. Charge. Time. Charge. 
l person.. 4 hour. 30 fr.. 1 hour . 50fr. 
2 persons „ „„ Ar DG; .. Hofr. 
3 „ e OM ee. e e 1 ays ... ‘OOfr. 
4 „ sec & ay; ee rr AD * ‘SO0fr. 
5 „ *. $s „ r. „ . lfr. 
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2. Boats witb awning, per hour, lfr. 
3. Sailing boats, par boar, lfr. 
4. Boatmen, each per hour, lfr. 
5. Passage across Limmat below the Quaibriicke, 
person, 20fr. 
6. To give destinations with boatman, 2fr. an hour up to five 
passengers; above this number, 40 cts. per hour and person 


each 
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The time for the return journey is to be reckoned, whether the 


boat is occupied or not. 


Boats with awnings, and sailing-boats, are not let for under an 


hour. 
Any part less than half-hour is to 
holds good for the above boats after the firat hour. 
N.B.—For the Venetian fétes raised prices. 


Steamboat Navigation on the Lake of Zurich. 
Steamboats of the Swiss North-Eastern Railway. 


Zirich-Rapperswil. 
oN. N. N. N. N. 
Zürieh Sesia „ dep. 8.40 . . 2.25 ... — . 255... 5. 0 
(Stadthausplatz) 
Ziirich-Seefeldquai... „ 8.45 .. 2.30. — 3 0. — 
Bend likon 8 — .— .. — „ 3.18. — 
Küsnacht » 9˙ 3. . 2.48. — . 328... 5. 
Ruschlikon i — a — . — . 3.35. — 
Thal weil arr. 9.13 .. 2 565. — , 3.40... 5 30 
Thal weil.... dep. 9.13 ... 258. — ... 3.41 . 5.31 
Herrliberg ............ n 9.25. — . 3.50. — 
Horgen arr. 9 35 .. 3.13. — , 4. 0... 5.46 
Horgen dep. 9 36 .. 3.15 — 
arr. 946... 3.25. — — . — 
Meilen — -~n 
(dep. 948 ., 3 27. 2.27 
N71 eel 
Männedorf 
Wädens well.. a 8 
Wädens well an 
Stäfa ............... 6 S so 
Richtersweil .. ... 2 * 
Sn az 
Insel-Ufenau ......... * 
Rapperswil. 
Zurich Ceutral Tiamways 
Rapperswil-Zurich. 

V. N. N. K 
Rapperswil. dep. 11.55 * 53! 
Insel Ufenau 8 į — : 5:30 
Stäfa... oessa arr. 12.21 ES 6.11 

Richtersweil ...... dep. — . — 
o ieatactunds » 12.22 2 8 6 12 
Minnedorf ............ arr, — z3 — 

Wadeneweil ...... dep. 12°35 FE- 6 24 
Männedorf ........... a — * — = 

BU E „ — 6:35 
Meilen » 12522 ĩðvwͤ!ĩ„ñłlnn,“ 6 43 

Horgen arr. 1. 222 — 6.54 

Horgen dep. I. 4 . . 4. 2 5 55 6 55 
Herrliberg. » 1.15. = 6.06 — 

Thalweil ............ arr. 1.24 4.17 6 16 7.11 

Thal weil - dep. 1.25 4.18 6.17 7.12 

Ruschlikon ......... 12 — — 6.24 — 
Kusnachb . — 7 1.35 4.27 6 32 7.22 

Bendlikon ......... ji — — — 6.40 — 
Zürich - Seefeldquai.- „ 1.52. — 8.55 7.40 
Zürich.. arr. 1.57 f 4.47 7 7.45 
(Stad thausplatz) 


* From July 1—15, September, in June, and from Sept. 15—30 
on Sundays. These steamers touch at the Ufenau only on 
Sundays, the 2.25 from Zurich arriving 4.20, and the 5.28 from 
Rapperswil at 5.50. 


Zurich.—As Messrs. T. Cook and Sons will probably 
take the responsibility of arranging for the comfort and 
accommodation of most of the members, we have ascer- 


be paid as half-hour; this 


— — 


tained the names of the hotels which they suggest, as well 
as others of our own selection. 
Tariff of Cab Fares, 


All journeys within the town, except for theatre and tonballe, 
are subject to the following time tariff : 


Length of journey. 1—2 people. 3—4 people. 
15 minutes . Or... 1 20fr. 
D ae aiene. ae or 1 -50fr. 
S 1 50fr. 1 90fr 
150000 ĩ 8 2 Oft. 2 60fr. 
BOO E T At) | sesso 3 3ö0fr. 
l4 bours... eseese gofre usses 4'00fr. 
J 3˙50frr. - 4°70fr. 
E E E 0 „ S00. u on. 5°40fr. 
0 paneer ceseate 4°B0fr. essee 6˙10fr. 
Every additional 4 hour... 50 fr. wee 70fr. 


Double fares are reckoned between 10 p. m. and 6 a. m. 


Zur leb. — Plau of Hotels, &c. 


. Baur au lac. 2 Baur en ville. 3. Bellevue au lac. 4 Nativval and Terminus. 
5. Victoria. 6 Zurcherhof. 7. Augustinerhof, 8. Bahnhof. 9. Bernerhol. 
10. Central. 11. St. Gotthard. 12 Habis. 18. Limmathof. 14. Metzgerbrau . 
garni. 15. Pfauen. 16 Post. 17. Rothaus. 18. Schwanen. 19. Schweizerhol. 
20. Schwert 21. Stadthof. 22. Sternen. 28, Wanner s Hotel garn. 
24. Hotel Utliberg. Pensions: 25 Annaburg - Otliberg. 96. Beau Site, 
Dufourstr 40. 27. Hohenlinden, Cleusiusstrasse 36. 28. Plattenhot, Zurich. 
ee 15, 29. Neptun, Seefeldstr 15. 30. Sonnenberg, Zurichberg. 
81. Tlefenau, Stelnwiesstr 8 and 10. 


Cabs specially ordered for the tonhalle concerts and theatre are 
to be paid irrespective of time and number of persons : Concert, 
double journey, 3 50fr., fetching after concert, 2'50fr. Theatre, 
double journey, 4 50fr., fetching after theatre, 3°50fr. In this 
case no double fare is reckoned. 


. 
— 


g * „e a 1 
e 1 1 


On the Uetliberg. 


Remarks, 


The fare is reckoned from the time of ordering the cabman to 
the moment of dismiesing him. The passenger is to reckon the 
time from leaving the cabstand, but not that for returning to it. 

An extra 25 cts. is to be added to the tariff where the cab is 
ordered beforehand. 

Children under 10 years with adults are not charged, but two 
children under 10 years are reckoned as one adult. 

For three and four persons with one-horsed cab the time of the 
journey only is to be reckoned ; for time of waiting or fetching the 
tariff for two persons comes into force. 

With two-horsed cab the tariff for four persons is reckoned all 


through. 


Small luggage, such as bags, hat-boxes, is free; for larger pieces 
of luggage, boxes, etc., 25 ctw. is charged. 
The cabman may be obliged to show his number on payment, 
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and payment may be demanded in advance where the destination 


is crowded — e. g., theatre and tonhalle—in accordance with police 
regulations. 

Any dispute between the cabman and his fare as to time or 
distance is to be settled by the official surveyor. 

Broken panes are charged at 2fr. the smaller and 3fr. the larger. 

Drives outaide the town limits are charged according to mutual 
agreement, otherwise by the time tariff. 


Zürich is a famous city; it is also a beautiful city, and 
has a population of about 100,000. The illustrations we 
give are of some of the principal views and buildings. 
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Schs ffhausen. 


Schaffhausen.—The falls here have been called the 
Niagara of Europe. The place itself is of an old-world 
character—charming and picturesque. In going from Ziirich 
we pass the electric works at Oerlikon, which have to be 
visited in due course (but of that hereafter), past Winthur, 
and so to Schaffhausen. Take a walk through the town and 
a carriage to the famous falls, lunch, and again admire the 
scenery and return. 
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r Lucerne and the Righi. 


From Zürich to Lucerne is the programme, but, if possible, 
the Righi should be taken on the way, stopping at the hotel 
and viewing the sunrise. 

From Zürich to Right and Lucerne.—Train leaves Zürich at 
2.25, arrives at Righi-Kulm 5 40. Enquire about changing, 
and, if preferred, whether it is not better to go to Zug and 
by boat to Arth. On getting into train at Arth, get a left- 
hand seat facing engine, if possible, or right-hand with 
back fo engine, because train does not round a curve at 
Goldau, and this is the best side for the view. Hotels on 
Righi-Kulm: Hotel Righi-Kulm, Hotel Schreiber. 


From Righi to Lucerne. Lea ve Righi 6.45, reach Lucerne 9; 
leave Righi 8.35 and 10.22, boat at Vitznors 10.30 and 
12.15, reach Lucerne 11.20 and 1.15; otherwise the trip 
to the Righi and back can be made from Lucerne as con- 
templated in the programme. This is what we read in a 
“Trip Through Switzerland”: “ The knowing tourist does 
not go to Lucerne direct. He takes a ticket to Zug, 


thence by boat to Arth, and thence by rail to the Righi 
summit.” 

Mark Twain, in his Tramp Abroad,” refers more than 
once to English translations of Rhine legends by L. W. 
Garnham, B.A. He says of this book, it has charmed me 
nearly to death.” We have stumbled upon one as laugh- 


— — 
4 arar S 


Falls, Schaffhausen. 


able as that of Mr. Garnham’s. If our readers cannot enjoy 
an extract—why, then they must need a sledgehammer to 
see a joke. There are one or two exquisite passages in the 
quotation to which we must direct special attention. What 
is that epithet which means Cupid's arrows dart forth 
beware! and what is an “Area of 10 hours”? Here is 


this chef d’auvre : 
he Rigi. 


You can either climb the Rigi 

on foot or by steam 

from all parts folks come flocking 
in a never ceasing stream. 


For the sights that here are offered 
are 80 lovely and serene 

eo abounding in all charms 

as no where else are seen. 


Beauteous maids trifle with our american cousin 
whilet Albions sons exclaim an epithet 

from which I would refrain but wbich means 

‘ Cupids arrows dart forth beware” !? 


he Rigi or as those living about it say the Rigis (i. e. 
1 strata) derived perhaps from ‘‘rigidus mons” but more 
probably taking its origin from the celtic tongue, of which the 
greatest part is included in the Swiss Canton, the smaller portion 
situated in the Lucerne Canton, consists of ‘‘ Nagelfluh and 
Moloese ” an isolated mountain which covers an area of ten hours, 
At the west and south it is bordered by the Vierwaldstätter-, at 
the north and south by the Zuger- and Lowerzer-Seas; towards 
the north and north-east directions it is steep, on the south-weat 
and south side extensive terraces softly decline abounding in 
gardens, meadows, woods, and Alps on which 150 and more 
chalets are picturesquely grouped. The highest point, is Rigi 
Kulm, 1,800 m above the level of the sea. The panorama around 
the Rigi comprises 100 hours at its southern declivity, fig-, 
almond- and chestnut-trees thrive. Several magnificent Hotel 
buildings sumptuously furnished. Two cogwheeled trains viz.: 
the Viznau-Rigi-railroad with branchline Scheidegg and the 
Arth-Rigi-railway which goes up to the summit,—it takes more 
than four hours to ascend the Arth and Goldau on good roads from 
Weggis. — 

The view which one enjoys from here, and which 
encompasses a circuit of 80 hours, has deservedly acquired 
a world wide fame. From ite treeless grassy peak one 
commands a northerly view in the direction of the 


vai 
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% Schwarzwald”, a westerly one to the chain of the Jura 
mountains, and the south and east sides are flanked by the 
snowy tops of the Alps of Bern, Unterwalden, Uri, ete. 
One sees the Jungfrau, Eiger, Mönch, Wetterhorn, Schreck- 
hörner, Finsteraarhorn, Titlis, Engelberger- and Urioth- 
stock, Blackenstock, Bristenstock, Windgälle, Scheerhorn, 
Tödi, Glärnisch, and Sentis, whilst the most charming 
landscapes are centred in the foreground ; the circumval- 
lating seas, the Goldauer land-slide through which on the 
2nd of September 1806 the villages named Goldau, Busingen 
and Röthen with 457 human beings were buried under 
a sheap of ruins 50 metres deep, the Muota Valley etc. 
A never to be forgotten impression of Nature’s loveliness is 
gained by viewing from this point sunrise and sunset. A 


And we subjoin : 


Every period bears its stamp, 
This, o Judge, do well coneider ! 


Lucerne.—Our space is somewhat limited, so that for 
the moment we must leave the beautiful city of Lucerne, 
upon the lake of that name, and trust to give it more 
extended reference later. 

Hotels at Lucerne: Hotel de Cygnas, Hotel Victoris 
Hotel du Lac, Hotel d’Ange (special), Hotel Rutli (special). 
The Schweitzerhof is an hotel renowned of Mark Twain, 
and by many held to be one of the best, if not the best, in 
Europe. 


Lucerne will probably be the centre of one or two trips. 
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Interlaken. 


thunderstorm has a thrilling and awe inspiring effect on the 
looker on. It is, says a famous depictor of the Alpine 
world, an act that asserts the sovereignity of Nature and 
which casts a crushing reaction on the witness.” Much has 
changed since a few decennaries. The idyllic solitude has 
been wafted away, in which the head of the Alpine giant 
slumbered softly for centuries. — The present time accom- 
panied by its restless “sturm und drang” period has 
appeared on the scenes and it is in vain that the poet 
Zacharias Werner laments : 


Oh! now that thou carriest thou art to be pitied, 
Many corpulent gentlemen, and slimly formed misses, 
A burden of brash, spangles flunkeys and bells, 
Which we now-a-days meet with ab every turning. 


To the Jungfrau is part of the programme. Pilatus ms 
be taken from Lucerne. Boat, 9.15; train, 9.52; reac 
Pilatus 11.50—leaving Pilatus at 2.10 (boat) or at 4.20 
(train), getting back at 5.35 or 6.22 respectively. 


Interlaken.—Hotel Victoria, Hotel Metropole, Hotel 
Beau Rivage, Hotel du Pont (specia!), Hotel St. George 
(special), Hotel Beau Site (special). 

Here we get to the beginning of the end. If a day can 
be spared, we advise a round trip to Lauterbrunnen and 
Grindlewald. Leave Interlaken at 9.5, get back at 6.35, 
and in the end wish that the Swiss trip was lengthened by 
six days, for the sights seen will only lead to a greater 
appetite for sighte to be seen. 


— 


NOTES. 


Reunion in Switzerland.—We would remind our 
readers of the réunion of the Institution of Electrical 
Engineers in Switzerland, which commences on Sept. 2. 
The full programme will be found in our issue of Aug. 11. 


Board of Trade Inspector.—We are informed that 
Mr. Hugh Erat Harrison, B.Sc., principal of Faraday 
House, has been appointed by the Board of Trade electric 
inspector to the Corporation of Tunbridge Wells. This 
appointment recalls the fact that up to the present very 
few such inspectors have been appointed. Meter disputes 
may make the post no sinecure. 


Telegrams to Klondike.—The Canadian Govern- 
ment has been pushing forward the work on the telegraph 
line to Dawson City with great energy this summer. The 
line has been completed as far as Five Fingers for some 
time, and it is hoped that it will be completed to Dawson 
City by the middle of next month. . Further extension may 
then be made from Skagway to Vancouver by cable. 


Wireless Telegraphy.— The Admiralty have ordered 
a complete set of the Marconi apparatus to be supplied to 
the torpedo school-ship “ Defiance” at Devonport, where 
further experiments in wireless telegraphy will be carried 
out ander the direction of Commander Nicholson. This 
officer has made a special study of the subject, and was 
sent to the “Juno” during the manceuvres, as second in 
command, to watch Signor Marconi’s work. 


Tramway Receipts in America. The Street Railway 
Journal publishes some comparative figures showing the 
increase in gross receipt of 222 street railway lines in the 
United States of America for 1898 over 1897. The lines 
selected have individual incomes ranging from £5,000 up 
to over £200,000. Their total income for 1898 was about 
£25,600,000, as against 224,500,000 in 1897. The average 
increase is thus about 44 per cent. Of course, some indi- 
vidual incomes have increased much more than this. 


Mica Mines in India.— We learn from Indian 
Engineering that the result of the Government auction sale 
of the leases of mica mines, held at Hazaribagh on July 3, 
was a great success. Notwithstanding the depressed state 
of the mica market, there was keen competition between 
intending European and native leaseholders, resulting in a 
general all- round rise in the prices of mica mines, and in 
the achievement of record sales in at least two instances. 
The Jaipur Mine, which was formerly leased: for 50 rupees 
per annum, was knocked down for 2,550 rupees per annum, 
plus 22 per cent. royalty for five years; while the still 
more famous Chorloa Mine, which was formerly leased 
for 22 rupees per annum, was secured for five years at an 
annual rent of 10,000. rupees, plus 24 per cent. royalty. 
This rise in the value of the mines is eee due to the 
great activity in the electrical industry. 


Calcium Carbide Factories in Norway. — With 
its many waterfalls and a plentiful supply of chalkstone in 
some localities, Norway would appear to be more favourably 
situated, with regard to the production of calcium carbide, 
than countries where steam (and not water) has to be used 
to produce the necessary electric power. H.M. Consul- 
General at Christiania reports in a despatch dated June 8 
last, to the Foreign Office, that two calcium carbide 
factories have started work in Norway. The larger, of 
5,000 h.p., is situated near Hafslund, the smaller, of 
1,600 h.p., near Borregaard, facing each other on either 
side of the Sarpfoss waterfall, above Fredrikstad. It is 
stated that the Hafslund factory is shortly to be increased 
to 5,000 h.p. It has been built by the Electricitäts 
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Aktiengesellschaft (formerly Sehuckert and Co.), N . 
Other factories are now in contemplation. i 


Pipe Lagging.— A novel method of testing the 
efficiency of coverings for steam pipes electrically is, says 
the Scientific American, in use in the United States. A 
section of the steam pipe is heated electrically by means of 
a coil of wire in oil within the pipe. The amount of energy 
necessary to keep the pipe at a definite temperature is 
measured. Since the energy supplied is just enough to 
maintain a constant temperature, it must therefore equal 
the heat lost from the pipe. Hence, from the electrical 
energy supplied the heat lost from the outside of the pipe 
can be calculated. The new method, which was recently 
described by Prof. Chas. L. Morton before one of the 
American learned societies, would seem to be worthy of 
attention. 


Transformer Details.—Mr. G. A. Scheeffer, of 
Peoria, Illinois, has recently patented an improvement in 
the detailed arrangements of transformer cores. It is 
generally known that the outer corners of a rectangular- 
shaped core are not of much use magnetically. Mr. 


Scheeffer accordingly cuts off the corners of the alternate 


plates and in this way inoreases the radiating surface. 
This invention, or rather detailed improvement, shows the 
type of invention which is now made the subject of a 
patent by many American firms, A similar number of 
English patents are also taken out by Americans but it is. 
rather doubtful if they could stand the test of a trial in the 
law courts. We are afraid that in some cases such patente 
backed by large financial support are used as threats to 
obstract the business of smaller rival firms. In English 
courts it is very difficult to maintain patents based on 


mechanical details which show nothing but everyday 


practice in design. 


Cable fer Colombia.—The government of Colombia 
has, says the Electrical World, granted to a foreign 
company the right to lay and work. a submarine 
telegraph cable between the port of Rio Hacha, Depart- 
ment of Magdalena, and Colon, connecting with the ports 
of Santa Marta, Colombia, and Cartagena. All these 
ports are on the Atlantic side. The company binds iteelf 
to open the cable to public service within 18 months 
from the date of approval of the said contract. The 
Government reserves the right of censorship over messages: 
sent by the line in time of war, and it is further stipulated 
that, pursuant to the laws of the country, only Colombian 
courts shall have jurisdiction over questions arising between: 
It is believed that 
a large market for submarine cable in connecting up the 
Atlantic and Pacific coast lines of South America still 


exists. As in Cuba, the roads are often very bad and 
cross mountainous country, rendering sea communication 
‘inevitable. | 


` Explosions in Mines.—The English practice in the 


design of electrical accessories and switches for coal mines 


is to make them air-tight so that there is no risk of the 
‘Sparks occurring when the circuits are broken igniting 
lą fiery mixture of gases in the mines. The safety then 


depends on the efficacy of the designs in keeping the 
fitting air-tight. The American Electrician describes another 
method of ensuring safety, which has been adopted in the: 
Cleveland intake tunnel. This tunnel is being built to 
supply Cleveland with water from a crib situated 26,000ft. 
from the shore. Two explosions occurred in the running 
of the first drift, costing several lives. It was claimed 
that the gases were ignited from the electric lighting 
fixtures. When the work was resumed at the point where 
the gas belt was touched, branches were led from the. 
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supply pipes of the compressed air system to the boxes 
containing the switches and cut-outs. A current of fresh 
air was constantly introduced into these boxes, in this 
manner keeping the gases from accumulating therein, so 
that when fuses blew or the switches were opened there 
was no danger of explosion. 

Feeding Pillars for Automobiles.—The prizes 
offered in Paris last November for the best feeding 
pillar for supplying electrical energy to any electric 
automobiles has been awarded. The judges were 
nominated by the Syndicat Professionnel des Industries 
Electriques, the Association Amicale des Ingénieurs- 
électriciens, the Automobile Club de France, and the 
Syndicat des Usines d’électricite. The gentlemen selected 
laid down the general conditions of the competition, 
the entries for which closed in May last. The 
report on the various apparatus submitted is to 
the effect that as a whole the competitors have 
complied with the technical requirements, and that in 
certain casés provision has also been made for prepay- 
ment for the energy supplied. The chief fault found is 
the great cost of the complete apparatus, which ranges from 
£28 to £54, without the necessary meter. The universal 
connector for use with the pillars has, however, been less 
well thought out, and the judges do not consider any of 
the samples submitted satisfactory. The prize of £16 has 
therefore been divided between the two best competitors. 
One of the devices so received is apt to earth the supply, 
and the other may cause short-eircuits if not judiciously 
handled. Here again the judges complain of the cost, so 
we may assume that the matter is still ripe for further 
invention. 

Controller Designs.— We have frequently referred to 
the need of some device to prevent motor resistances being 
awitched out too rapidly, or, on the other hand, to prevent 
two motors being switched from series into parallel too 
soon after starting. Several satisfactory arrangements have 
been designed depending on a step-by-step movement on 
the regulator, with sometimes an electrical stop added so 
that the forward step cannot be made until the current has 
fallen below a certain predetermined value. A further 
extension of this idea has now been patented in the States 
by Mesars. H. P. Davis and G. Wright. In this invention 
a cylinder carrying a number of contacts is used to make 
the several usual connections with the motor, which 
cylinder is actuated in its motion by a strong spiral spring 
and controlled by a dash-pot device which is adjustable and 
which determines the speed at which the cylinder shall be 
revolved. The manipulator merely gives sufficient energy 
to the shaft of the controller to wind up the spring, and 
when a certain tension is attained it is released, and its 
torque, transmitted to the controller cylinder, moves it at 
a velocity governed by the dashpot device. In this way 
the starting, stopping, and reversing of the motor is within 
the control of the operator, but the speed of acceleration 
is entirely out of his control, thus rendering it possible for 
an inexperienced operator to start and stop the motor as 
economically as a trained expert. 


Incandescent Lamp Connections.—The high price 
of platinum has given great zest to the search for alloys 
having the same coefficient of expansion as glass, which 
could be used for the leading-in wires of incandescent 
electric lamps. We learn from the columns of the American 


Electrician that Messrs. C. E. Guillaume, of Switzerland, 


and L. C. Dumas, of France, claim in a recent'patent to 
have discovered that alloys of nickel and steel expand 
and contract under variations of temperature in a peculiar 
way, differing from the manner of either metal separately. 
By varying the proportions an alloy may be obtained 
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with any desired coefficient within certain limits. With 
small proportions of nickel the coefficient of expansion is 
between that of iron and that of nickel, rising as the 
proportion of nickel is increased, until, with 23 per cent. 
of nickel, it reaches ite maximum, approximately that of 
brass. As the proportion of nickel is further increased, 
the coefficient of expansion diminishes progressively, until, 
when the nickel reaches about 37 per cent., it become 
practically nil. Beyond this proportion the coefficient 
increases progressively and becomes approximately equal 
to that of platinum when the amount of nickel used in 
the alloy is 45 per cent. The first claim of the patent 
reads: “An alloy of nickel and iron having the same 
coefficient of expansion as glass, substantially as described.” 


Gaseous Reputation.—In glancing back recently 
through the columns of the English Mechanic we came 
across an amusing note as to the fundamental law of the 
increase of gaseous reputation, which reads as follows: 
“Let T be the scientific reputation that may be established 
by any means whatever, on the condition that it may be of 
a perfectly gaseous nature. Let J be the value which the 
investigator places upon popular newspaper or magazine 
notoriety, and J, that which he attaches to sound reputa- ` 
tion as gauged by good opinion of men whose good opinion 
is worth having. Further, let C be the amount of his 
egotiam, not to be regarded as constant, but as rapidly 
increasing in an enormous ratio, approaching asympto- 
tically to the limit of mental alienation. Then we have 


T= J C. It is manifest that under the conditions named 


1 
this function may assume an infinite value, as illimitable 


as the boundless sea, since it is composed of two factors, 
one a ratio which may become as large as we please by 
increasing the numerator and diminishing the denominator, 
each without limit, and the other factor C is a quantity 
that, by hypothesis, expands indefinitely as a necessary 
consequence of the operation of the law.” While agreeing 
with the general conclusion as stated in the formulæ we 
believe that men of experience in such matters, such as 
Herr Szczepanik, have found that the lapse of time causes 
the curve to become somewhat peaky. 

India- Rubber from the Soudan.— The following 
information, extracted from a report by Sir William 
Garstin, K. C. M. G., on the Egyptian Soudan, received 
by the Foreign Office through H. M. Agent and Consul- 
General at Cairo, is taken from the Board of Trade Journal. 
On the White Nile, in the Bongo and Rohl districts, the 
india-rubber creeper (Landolphia florida) ia found in great 
profusion. If the rubber yielded by this creeper be not 
of quite so good a quality as that obtained from the Assam | 
india-rubber tree (Ficus elastica), it is still of sufficient 
value to be counted as an important asset in the future 
trade of the Soudan. This plant, which has large laurel- 
shaped leaves, and a white flower resembling a jasmine, 
requires several years to mature before yielding rubber in 
any quantity. The natives obtain what they require by 
tapping the stem, usually in such a reckless manner that 
the creeper dies under the operation. The Assam indis 
rubber tree should certainly flourish well in most parts 
of the Soudan, more particularly south of Khartoum. 
Although this tree takes from twenty to thirty years to 
arrive at a girth sufficient to permit of regular tapping, its 
yield is so valuable (about £3 per tree per annum) that 
its introduction into the country is well worth attempting. 
The proposal further on in the report that a Forestry 
officer from Burma should at once be appointed to super- 
vise the cutting of timber and replanting of young trees on 
the banks of the Nile is one which should be adopted by 
the authorities. 
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Electric Non-Return Valves.—With reference to 
the note headed as above in our last issue, we can now 
give details of Mr. Muller's invention for a method of 
preventing sparking on making and breaking circuits. 
This consists in the employment of electrolytic cells. 
Elements suitable for this purpose may consist of steel 
plates immersed in a potash lye, platinum or lead plates 
in sulphuric acid, or aluminium plates in an alum solution. 
Such a battery is immediately polarised on entering a 
circuit to the tension of the carrent therein, so that 
current no longer flows, and thus permitting the circuit 
to be broken without sparking. The switching arrange- 
ment is such that the battery is first inserted into the 
working circuit in parallel with a portion of the latter; 
a further movement of the switch cuts out this portion, 
the battery circuit being thus substituted for it. The 
polarised cells reduce the current to zero, and the final 
movement of the switch breaks the circuit without 
sparking. It is stated that this method can also be used 
for breaking alternating currents, as the polarisation 
batteries can be given such a small capacity that their 
E.M.F. will follow those of the current course quick 
enough to always balance them. One of the applications 
described is an automatic method of charging in parallel, 
by successive contacts, groups of storage batteries, the 
groups being discharged in séries. A device is also 
described for transforming by this method alternating 
current into direct current. 


Tramway Legislation. — An important change was, 


made in the Parliamentary Standing Orders at the end of, 
last session. The standing order with reference to the 
power of local authorities to make or acquire tramways has 
hitherto read as follows: No power shall be given to any 
local authority to construct, acquire, take on lease, or work 
any tramway or portion of tramway beyond the limita 


of their district unless such tramway or portion of | 


tramway is in connection with a tramway belonging to or 
authorised to be constructed, acquired, or worked by the 
local authority, and unless the committee on the Bill shall 
determine that, having regard to the ‘special local circum- 
atances, such construction, acquisition, taking on lease, or 
working ought to be sanctioned. In every case in which 
the committee shall so determine they shall specify what 
portion of the tramway will be situate beyond the district 
of the local authority to which the power of construction, 
acquisition, or taking on lease is given, and shall assert a 
clause for the protection of the local authority of the 
district in which such tramway or portion of tramway will 
be situate in the terms mutatis mutandis of Section 43 of 
the Tramways Act, 1870, except that the period of seven 
years shall be substituted for the period of 21 years, and 
the period of three years for the period of seven years.“ 
The important change now made is that it is left to the 
Select Committee on the Bill, if it thinks fit after con- 
sidering all the circumstances, to substitute shorter periods 
for those mentioned in the section. 


Municipal Enterprise.—The craze amongat local 
authorities for municipal trading has many opponents, 
but its most serious opponents will soon be the very inhabi- 
tants of the districts taking up such trading if the dog-in- 
the-manger policy at present shown by the more radical 
councils is not abandoned. For instance, in Shoreditch the 
Vestry has refused to allow the extension of the hydraulic 
mains for fear the business of their electricity works should 
bea little curtailed. Now we find the Blackpool Corporation 
is open to the same condemnation. At the law courts last 
week Mr. McCall, Q.C., moved on behalf of Mr. James 
Lucas for a rule calling upon the Corporation of Blackpool 
to show cause why a mandamus should not isgue directing 


them to hear and determine an application under the 
Hackney Carriage Act and the Blackpool Corporation Act. 
Since 1892 the Corporation had taken over a line of tram- 
ways along the road upon the sea front. Mr. Lucas 
applied for a license to run a line of omnibuses along the 
same route, saying that the tramcars were upon many 
occasions unable to deal effectively with the traffic. The 
Corporation, however, were of opinion that it was not in 
accordance with the interests of the town that they should 
license an omnibus line to compete with their own line of 
tramcars. The learned counsel submitted that this was 
not a good and sufficient reason for refusing the application 
of Mr. Lucas. A rule nisi was granted, which shows that 
the Corporation's policy is at fault. We do not fancy that 
the omnibuses in question are desirable or profitable now 
the new electric cars are running, but this was not the 
reason for the refusal of the Corporation. 


The British Association.—The arrangements for 
the Dover meeting of the British Association are now well 
forward, and the reception-room will be opened on Monday, 
Sept. 11, at 2 p.m. The first. general meeting will be held 
at the Connaught Hall on Wednesday, Sept. 13, at 8 p.m. 
precisely, when Prof. Sir Michael Foster, K.C.B., Sec. R. S., 
president elect, ‘will assume the presidency, in succession to 
Sir William Crookes, F.R.S., V.P.C.S., and deliver an 
address; on Thursday evening, Sept. 14, at 8.30 p. m., 
there will be a soirée in the School of Art; on Friday 
evening, Sept. 15, at 8.30 p.m., a discourse will be delivered 
by Prof. Charlès Richet on “La Vibration Nerveuse ” ; 


on Monday evening, Sept. 18, at 8.30 p.m., a discourse 


will be delivered by Prof. Fleming, D. So., F.R.S., 
on “The Centenary of the Electric Current”; on 
Tuesday evening, Sept. 19, at 8.30 pm, there 
will be a soirée in the School of Art; on Wednesday, 
Sept. 20, the concluding general meeting will be held at 
2.30 p.m. Excursions to places of interest in the neigh- 
bourhood of Dover and to the Continent will be made on 
Thursday, Sept. 21. Members of the Association Francaise 
pour l’Avancemént des Sciences will visit Dover on Satur- 
day, Sept. 16, and members of the British Association are 
invited to visit Boulogne on Thursday, Sept. 21. The 
programme of the papers to be read in the various sections 
is not yet completed, but some very valuable contributions 
have been promised. The local secretaries this year are 
Mr. E. Wollaston Knocker, C.B., and Mr. W. H. Pendle- 
bury, M.A. The hotel accommodation at Dover is some- 
what limited, as it is said to be practically exhausted by 
those who booked their rooms earlier in the year. 

Speed Indicators.—An unusual number of expert 
witnesses were gathered together in the West London 
police court on Tuesday last to help in the defence of 
a charge of the reckless driving of an automobile. 
The Hon. Charles Rolls and Mr. E. Hutton were 
charged on the evidence of a policeman that they 
“ unlawfully drove an automobile at a speed greater than is 
reasonable and proper, having regard to the traffic on the 
highway,” at Palace-gate, Kensington, on July 26. The 
policeman’s estimate of the speed was 14 miles per hour, 
while the two defendants estimated it at seven to eight 
miles per hour. Prof. Boys, F.R.S., Mr. R. E. Crompton, 
and Mr. Claude Johnson gave evidence that the maximum 
possible speed of the automobile in question was 93 miles 
per hour, and that the brake-power was such that at that 
speed it could be stopped iu 15ft. It was also shown that 
at the time there were no other vehicles in the road, so 
that by pure logic the excessive speed could only have 
been dangerous to the defendants. Naturally under the 
weight of evidence the policeman’s estimate had to give 
way, but the magistrate let him down lightly by comment- 
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ing on the difficulty of judging speeds. 


the man going half as fast again on a high geared bicycle. 
The police judge by the pedalling in such matters, and 


we believe that the noise made by an automobile is also 
considered by some of the force to be an accurate gauge of. 


the speed they are travelling. 


Intense Cold and Magnetic Hysteresis —Mr. 


Arthur H. Ford communicates to the Electrical World an 
interesting note on some experiments he has made to 
determine the effect of intense cold on magnetic hysteresis. 
The iron was such as is used in transformer cores, and 
consisted of plates 3in. by ğin. by ‘0142in. thick, enough 
strips being put together to make a bundle lin. thick. 
The percentage of impurities contained was silicon 0'2, 
phosphorous 076, manganese 29, sulphur ‘03, and carbon 


10. The specimens were cooled by placing them in a 


beaker ‘of liquid air, and their hysteresis loss was measured 


with a Ewing hysteresis tester, first while cold, and 
afterwards when they had attained the temperature of. 


the room. To ‘ensure accuracy, four specimens were 
tested and. their mean hysteresis loss taken. The loss 
expressed in ergs per cycle per cubic aes at a 
‘density of one gauss, was as follows: 


itil 00124 per cent. increase. 
1 e 00159 28 
After warming... ‘00139 12 


The loss after warming was the same for three of the 
,8pecimens. An increase in the hysteresis loss while the 
specimens were cold was to be expected from the change 
in this loss with temperature, at higher temperatures ; 
but according to our usual conception of the stability of 
iron at ordinary temperatures, one would hardly expect 
a permanent increase in the hysteresis loss. The author. 
suggests that the phenomenon might be due toa change 


in the molecular structure due to the intense cold. The 
samples used for showing the effect of cold on the 


hysteresis loss had not been annealed since the sheet was 
rolled. The temperature of liquid air is — 210 deg. C. 


Institution Wiring Rules.—We are requested by 
the secretary of the Institution of Electrical Engineers to 
publish the contents of a circular letter which has been 
sent by him to a large number of electrical engineers and 
fire insurance offices on the above subject The letter reads 
as follows : 
profession who wire premises for the supply ot electrical 
energy have for some time past been complaining that they: 
are harrassed by the multiplicity of existing rules. It is, 
generally admitted that the rules, framed by a committee 
of experts representative of the special interests involved, 
and published by this Institution, have been accepted by a 
large number of central-station, municipal, and consulting 
engineers, inspectors for fire insurance offices, and others. 
The Council of this Institution has appointed a committee 
to enquire into the reasons (if there be any) which prevent 
the Institution rules being accepted by everyone as the 
standard. ‘The committee feel that it is very probable that 
most of the authorities who are using other rules might be 
induced to accept those of the Institution if these latter 
were modified in some particulars. As a first step, there- 
fore, towards the standardising of rules, the committee are 
anxious to receive any reasonable suggestions that may be 
offered with the above object. I should be glad if you 

-would kindly let me know whether you would, if called 
upon, be willing to assist the committee with your advice 


It is a good thing 
that this new branch of traffic should find so many sup- 
porters. against undue police interference, but the fact 
remains that estimates of speeds are liable to enormous 
errors. Thus, when bicycling, the plodder on a low gear 
is much more likely to be pulled up for furious riding than 


% You are no doubt aware that members of our 


and criticisms on the existing rules, and, if so, I am directed 
to inform you that the committee will prepare and forward 
to you a paper of questions, to which they will ask you to 
be good enough to reply.” We quite concur in the above 
attempt to get uniformity, and when the reasonable 
authorities have come to an agreement, we do not doubt 
the power of the majority to enforce the use of the 
Institution rules on the unreasonable minority. 


Transmission Line Calculations.—At the recent 
meeting of the Pacific Coast Electric Transmission Associs 
tion Dr. F. A. C. Perrine read an interesting paper on 
“ Tests and Calculations for a Forty-Mile Aluminium Tran: 
mission Line.” The line upon which the experimental 
work was carried on is the two-phase four-wire transmission 


| line between the power-house of the Blue Lakes Water 


Company and the city of Stockton. The tests consisted 
of a determination of the resistance, inductance, and 
capacity of the entire line, the results being presented 
as obtained from direct experiment and from calculation. 


‘These preliminary experiments seemed to show that the 


results of calculation can be depended upon within all 
reasonable limits for such determinations. The length of 
the line, as shown by the measurement of its resistance, 
agreed almost exactly with the surveyed length. The 
inductance also was shown to agree very closely with the 
results of calculation, using Kennelly’s “ impedance factor’ 
formula. The experimental determination of the capacity 
of the line gave results which agreed very closely with the 
i a capacity, using the following formula: 

1.11 10—U Ki 


4 log. a 


K = specific inductive capacity (for air, unity) ; 

l = length of conductor in centimetres ; 

d = distance between conductors in centimetres ; 

r = radius of conductor in centimetres ; 

C capacity in microfarads, 

The general conclusions drawn were that for transmission 
lines of this length and character, the ordinary formulæ 
in general use will give results of sufficient accuracy for 
practical work. The discussion of this paper, says tbe 
Electrical World, brought out some interesting points in 
connection with the use of aluminium instead of copper for 
such transmission systems. So far as has been determined 
in this particular case, it does not seem that any serious 
difficulty should arise in the use of aluminium in place of 
copper for transmission systems. 

A Quick Piece of Electrical Eauipment.— The 
state street line of the Chicago City Railway, says the 
Street Railway Journal, is now being operated by electric 
power, and the change was made from cable to electricity 
in three weeks. The ordinance allowing the temporary 
change was passed on June 19, permit to work on the 
streets was secured on the evening of the 23rd, when work 
was immediately begun, and the first car was run on the 
evening of July.15, between 4 and 5 o'clock. The change 
embraced seven miles of streets, on which poles had to be 
erected, the trolley and feed wires strung, additional power 
provided, and a large number of extra cars to be electri- 
cally equipped. The 600-h. p. motor that was formerly 
employed at Fifty Second-street for driving the cable 
drums was moved to the Twentietb-street station, whero 
it is operated as a generator during the hours of 
heavy traffic. Two feed wires were brought over 
from the Clark-street line and connected with the 
switchboard of the Twentieth-street station. The ordi- 
nance granting the privilege of operating for the present 
by electric power is for 90 days only, and does not allow 
the cars to be electrically operated north of Van Buren- 
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street, but between Van Buren and Madison streets horse 
cars are run every 24 minutes. The grant was secured 
for the purpose of making repairs to the Twentieth-street 
power station, as some of the engines, and especially. 
foundations, were so weakened by long service that a 
breakdown was imminent. The No. 1 and No. 2 Wheelock 
engines of this station have been in continuous operation, 
driving the cable plant since 1882, and of late years have 
been greatly overloaded. The new equipment has not 
been fully decided upon, but will probably include new 
engines for those worn out, and new cylinders for the 
other four engines. The gripmen are operating the electric 
cars, having been broken in preparatory to the change. It 
should be noted in connection with the change that all the 
material had been secured, and was on hand for immediate 
use. The change from cable to electric power is very 
acceptable to the patrons, as the time for making the entire 
trip is very much reduced. 


Electric Heating and Cooking. — The largest 
electric heating and cooking plant we have yet heard of 
is the one installed at the new Carmelite Hospice on the 
Canadian side of the Niagara Falls. The details of the 
plant we take from a most interesting article in the 
Scientific American. The necessary power is obtained from 
the Canadian Niagara Power Company at the following 
low rates. About 100 h.p. is used in the hospice, 25 h. p. 
for lighting, cooking, and heating water, and charged for 
at the rate of £5 per h.p. per annum. A further 75 h. p. 
is used for heating the lower floor of the building, and 
for this only £1 is charged per b.p. per annum. Thus 
the total charge comes out at £200 per annum, for which 
the whole place is lighted, heated, and provided with heat 
for cooking. The present building is but a wing of the 
structure contemplated in the plans of the Carmelite 
Fathers. In this building 200 16-c.p. lights are used for 
illumination, and on the lower floor, which is heated by 
electricity, there are 11 bedrooms, a dining-room, a 
reception room, and office. The corridor of this floor is 
120ft. long, 10ft. wide, and 15ft. high. This corridor 
contains nine 4-b.p. electric heaters, and in each bedroom, 
which is 10ft. by 12ft. by 15ft., there is one 4-h.p. electric 
heater with changeable heat switch of two heats. In the 
butler's pantry there are three 5-galJon urns and a chafing 
dish electrically operated. One of the urns is used for 
tea, one for coffee, and one for boiling water to supply 
the coffee and tea urns. In the kitchen are to be found 
features that are most interesting. The range has a 
heating surface of six square feet, and each square foot 
of surface has a switch and can be controlled to full or 
half heat at the will of the operator or cook. The baking 
and roasting facilities are included in two small and one 
large oven: Each of the two small ovens has three 
compartments, and consumes 23 amperes at 110 volts, 
while the large oven takes 50 amperes at the same voltage. 
This large oven is so arranged that it will roast four 25lb. 
roasts of meat at one time. Some idea of the work this 
equipment in this electrical kitchen will do may be gained 
from what was accomplished by it on June 15, the occasion 
of the blessing of the building and its formal opening for 
sacred purposes. At that time all the meats for 250 
people were cooked in 24 hours, while all the other cooking 
for the same number of people was done at the same time. 
There is also provided a 400-gallon boiler in which water 
is boiled for the laundry and bathroom purposes. It takes 
a current of 120 amperes, being divided into three heats. 
Near this 400-gallon boiler there is a 150-gallon boiler, 
in which water is boiled for kitchen purposes, but its 
services can also be used in connection with the large 
boiler. This small boiler takes 125 amperes for its 
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operation, being also divided into three heats. This small 
boiler is used mostly for quick boiling. Both boilers are 
covered with 2łin. of asbestos covering. An effort is 


usually made to boil all the water at the time the current 


is not being used for other purposes. In the 400-gallon 
boiler, water is raised from 60deg. to 212deg. in six hours, 


with full heat. The cost per annum seems to be very 


heavy when compared with the accommodation of the 


hospice, but it it will be noticed that the rooms on one 


floor only are mentioned. 


Induction Drop in House Wiring.—It is important 
for engineers responsible for the laying out of large trans- 
mission schemes to predetermine the induction and capacity 


effects which a given design of line will give. The excellent 
formule first published, we believe, by Mr. A. E. Kennelly, 


enable this to be done with accuracy. Our contemporary, 
the Electrical World, has endeavoured editorially to simplify 
the calculation of similar effects in connection with house 
wiring, and in the desire for simplicity has fallen into an 
error which makes the published results absolutely wrong 


and misleading. As is well known, the E.M.F. induced 
in an electric circuit surrounded by air, through which 
an alternating current is passing, is dependent on the value 
of the current, the frequency, and the dimensions of the 


circuit. This E.M.F. is at right angles to the E.M.F. in 
the circuit. In their calculations, for simplicity our con- 
temporary has chosen to disregard the E.M.F. of the 
circuit, and argues as follows: Let us now take the case 
of a wire of such a size or separation of the two con- 
ductors that with a large periodicity its inductive drop 
cannot be neglected. To simplify consideration of the 
matter, we will assume a circuit 200ft. long of No. 0 wire 
carrying 75 amperes, the centres of conductors being 
separated by din. and the frequency being 130 periods 
per second. The ohmic drop will thus be three volte, and 
by calculation the inductive drop will be found to be 
4°85 volts, these quantities giving by vector addition a 
total drop or impedance of 5:46 volts.” This confusion of the 
impedance with the total drop is where our contemporary 
fails. The impedanceis not in phase with the E M.F. of supply. 
Thus the total drop can be calculated for a 100-volt circuit in 
the following way: The resistance drop reduces the voltage 
to 100 - 3 volts=97 volts ; the inductive effect then brings 
down the voltage to / (97)? — (4°85)? volts = J 9,409 — 23°5 
= ,/9,375 =96°82 volts. This gives a total drop of only 
3°18 volts, instead of the value 5-46 given in the Electrical 
World. The looseness of the terms is perhaps largely 
responsible for the mistake. Thus the E. M. F. induced by 
the current is spoken of as the inductive drop, whereas 
this drop can only be obtained after vector addition to the 
supply E.M.F. Generally an E. M. F. due to self-induction 
can be neglected, so long as it does not exceed, say, 5 per 
cent. of the applied E. M. F. Calling these E, and E 
respectively, we get the following table: 


9 per cent. Percentage drop. 

JJ Ü⁰CTCCTCCCCC00CCCC0T0T0V0TCV᷑νͤ! E 17 
1 ³¹¹Ü ( K 49 
7öõõ· ⁵˙ ERLA 1°14 
J) A tte need 2:00 
7)7ͥͤĩ;¹ m A 8˙20 
;ͤ·;'d m; y A 4:60 
OD dedye A 6:50 
% a in tee aA 8:30 
777/öö%éuͥ k 10:70 


To these figures the drop due to resistance can be added 
without causing much error. To get exact results the 
percentage in the first column should be that between the 
E.M.F. due to inductance, and the applied E.M.F. less the 
resistance drop. 
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THE UNITED STATES EXPERIMENTAL MODEL 
BASIN.* 


Through the courtesy of Chief Constructor Philip Hich- 
born, we are enabled to present our readers with a full 
description of the experimental basin recently completed 
for the navy. It is usual for information concerning an 
installation of thie kind to appear in a paper before a 
technical society ; but in view of the general public interest 
in the subject, the Bureau of Construction and Repair has 
decided to depart from its usual practice. 

The value of towing experiments upon small-scale models 
of shipe for the purpose of deducing the resistance of a full- 
sized ship from that of the small model was demonstrated 
by the late Mr. William Froude, who, at his own expense, 
started a small tank for such experimental work at Torquay, 
England, about 1870. The English Admiralty subsequently 
recognised the value of his work and assisted him in it, later 
building a larger basin at Haslar, near Portsmouth, which 
is now in charge of Mr. R. E. Froude, son of Mr. William 
Froude. Other Governments, notably Italy and Russia, 
were induced to establish model basins, which were largely 
copies of Froude’s basin; and one firm of private builders— 
Denny Bros., of Glasgow, Scotland—was sufficiently enter- 
prising to build a basin for its own use. 


render the construction of a thoroughly tight and stable 
basin somewhat difficult; but owing to the small space 
available at the Washington yard, it was necessary to 
locate it upon its present site. 

The contractors for the building and basin complete 
were the Penn Bridge Company, of ver Falls, Pa., and 
the sub-contractors for the concrete work and the basin 
proper the Cranford Paving Company, of Washington, D.C. 

The law authorising the construction of the model basin 
also authorised experiments to be made for private ship- 
builders provided they defrayed the actual cost of the same, 
it being understood, of course, that such experiments should 
not interfere with naval work. This being the case, it was 
necessary to lay out the plant with a view to the rapid and 
economical turning out of routine experiments, and to this 
end the endeavour has been throughout to use machinery 
for as many of the operations as possible. The previously- 
constructed tanks invariably use paraffin for the construc- 
tion of models, and generally make them from 10ft. to 14ft. 
long. The climate of Washington isso warm in the summer 
that it was found impossible to obtain paraffin which would 
retain its rigidity satisfactorily, and, moreover, it was the 
desire of the Bureau of Construction and Repair to make 
the models as large as possible, thus eliminating one source 
of inaccuracy in applying the model experiments to full- 


Fic. 1.—Interior View showing Basin and Towing Carriage. 


The Construction Bureau of the United States of America 
Navy Department has appreciated for many years the value 
of an experimental basin, but it was for a long time unable 
to secure an appropriation for the purpose. Congress 
finally, about two years ago, granted £20,000 for this 
work, the grant being largely due to the efforts of the late 
Congressman Hilborn. The basin proper was completed 
the latter part of last year, and the special machinery and 
apparatus have now been completed and installed after a 
good deal of delay, due indirectly to the war with Spain. 

The basin is located in the south-east corner of the 
Washington navy yard. The accompanying photographs 
give a very fair idea of the internal appearance, and Fig. 4 
shows the construction of the main body of the tank proper. 
The building is 500ft. long and about 50ft. wide inside. 
The water surface of the basin is slightly shorter than the 
building, being about 470ft. long. The deep portion is 
about 370ft. long, the south end, from which runs begin, 
being shallow. Ehe water surface is 43ft. wide, and the 
depth from top of coping to the bottom of the basin is 
14ft. 8in. The basin is materially larger than any other 
in existence. The nature of the ground was such as to 


* From the Scientific American, 


sized ships. For these réasons wood was adopted as the 
material for the models, and after some difficulty a satis- 
factory varnish was found which rendered the surface of 
the wood to all intents and purposes absolutely watertight. 
The standard length of model used is 20ft. A model 20ft. long 
may not seem much larger than one 12ft. long, but when it 
is remembered that the displacements of these two are 
respectively as 8,000 and 1,728, it will be seen that the 
20ft. model is nearly five times the size of the 12ft. model. 

Figs. 1, 2, and 3 show the carriage used in the towing 
experiments, Fig. 2 showing the observers in position upon 
the carriage. It runs upon eight wheels and spans the full 
width of the basin as shown. The platform in the centre 
carrying the recording apparatus can be raised or lowered 
at will. Electricity is used to drive the carriage, and it 
may be mentioned incidentally that electricity is nsed for 
all mechanical work in connection with the model tank. 
The speed of the carriage is varied not only by making 
various combinations of the four motors—one to each pair 
of driving wheels—but by controlling the output of the 
generator in the power station, which is, Bape. 100 
yards from the tank. This control is on the Ward-Leonard 
system, and is very similar to that used to control the 
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motion of heavy turrets on board ship. By means of a 
resistance box on the carriage the current through the field- 
coil windings of the generator is increased or decreased at 
will. The revolutions of the generator being kept constant 
by a delicate governor, the amount of current generated 
varies with the amount of current through the field coils 
of the magnet. The whole of the current generated is 
passed through the motors, and in practice it is found that 
a very exact regulation of speed is obtained by this com- 
bination. The carriage itself with its fittings weighs in 
the neighbourhood of 25 tons, so that it alone forms a kind 
of flywheel and is not subject to sudden variations of speed. 
The speed of the carriage can be varied from one-tenth 
knot an hour, or 10ft. per minute, to 20 knots an hour, or 
2,000ft. per minute. 

The principal difficulty in connection with the use of 
high speeds, which, while not necessary for the bulk of 
the experiments, will be of great value in certain special 
experiments, is to stop the carriage when it is once 
under way. The electrical control acts as a brake, 


Fic. 2.—Towlog Carriage with Observers at Work. 


because when the current is shut off the motors become 
generators, but this could not be relied upon for high 
speeds, since the sudden rush of current due to possible 
unskilful manipulation would throw the circuit breakers, 
thus opening the circuit and cutting off the current entirely. 
For these reasons there is at the north or terminal end of 
the basin a double system of brakes to take hold of the 
carriage. The first is a friction brake consisting of two 
strips of iron on either side pressed together by hydraulic 
cylinders. These are forced apart by a slipper on the 
carriage about 10ft. long, which, as well as the brake 
stripe, is kept thoroughly oiled, so that the coefficient of 
friction for stopping, though low, is fairly definite, 
and sudden jerks are avoided. The pressure in the 
hydraulic cylinders is controlled by an accumulator 
and a pump driven by electricity. Great care has been 
taken in connection with this part of the installation that 
it may be always in working order, and any trouble or 
breakdown, except that of the pump itself, which runs all 
the time, will simply result in setting the pressure at a 
maximum. This maximum is 600lb., but it has been 


found by actual experiment that with 500lb. pressure the 


carriage is brought safely to rest when it enters the brakes 
at a speed of 20 knots. It is not expected in practice to 
repeat this often, since even for the high-speed runs the 
electrical brake will be used to reduce the speed of the 
carriage before the friction brake is used. In addition 
to the friction brake there is what is called the 
emergency brake, so that in case the friction brake 
fails for any reason, the carriage would still be 
caught. This brake consists simply of a piston 
about 16in. in diameter, working in a cylinder which is 
submerged in the water of the tank and connected by wire 
cables to a hook which takes hold of the carriage. The 
head of the cylinder has a round hole, and the piston rod 
is tapered so that as the rod is drawn out by the motion of 
the carriage the hole is gradually closed, the whole bein 
almost exactly upon the principle of the hydraulic gun recoi 
brake. An escape is provided for the water around the 
piston when it starts from rest to avoid sudden accelera- 
tions from the whole mass of water in the cylinder. 
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The dynamometric apparatus is designed to avoid 
entirely the use of multiplying levers or other devices 
involving the possibility of friction, and here again 
electricity is enlisted. The recording drum is fitted with 
apparatus for recording the time and distance, as usual. 
The resistance is measured directly by a spring, the arrange- 
ment being as indicated in Fig. 3, which is a view under- 
neath the carriage. The forward end of the spring is 
attached to a bracket, which is screwed forward or back 
by an electric motor, and a rigid arm runs up from the 
bracket, with a pencil recording its position on the drum. 
The record then is of the position of the forward bracket. 
The after end of the spring takes hold of a small cross- 
head, to the other end of which again is attached a towing- 
rod which takes hold of the . This cross-head has a 
very slight play between stops in the after fixed bracket, 
and when it touches either stop closes an electrical contact, 
which again throws an electric clutch, by means of which 
the motor, running all the time, screws forward or back 
the forward bracket, thus increasing or decreasing the 
tension of the spring until the contact is opened again. 
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There are many refinements which cannot be indicated 
in this brief description ; for instance, the operator can 
throw either clutch at will or set them to work automati- 
cally. In practice, when about to make a run, the operator 
works the bracket forward to the immediate vicinity of the 


and record time, distance, and resistance. In this way the 
resistance pen has to move but a small distance to reach 
the position of equilibrium, and almost immediately becomes 
steady. It will be seen that with this device friction is 
eliminated. The accuracy abtainable depends upon the 


closeness with which the automatic stops at the after end 
of the spring can be set. In practice it is found that these 
can be set to give a play of about ẹyin., and as the springs 
will extend 10in., the results obtained are practically exact 
as indicating the pull of tbe spring. 


8 Towing of . E to which Fia. 4.—Cross. Section rae 3 of Model Basin. 
position which he knows it will assume during the run, 
the approximate speed of which he knows. The carriage 
is then started and after a uniform speed has been 


It now remains to describe the method by which the 
amount of this pull can be determined in any instance. 
There is fitted at the starting end of the basin a kind of 
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FId. 1.—Front View of the Johnson and Phillips New Electricity Meter. 


obtained, which for speeds up to 12 knots is done 
within 50ft., he throws in by a single motion of one 
handle the automatic appliances which start the drum 


weighing machine with one vertical and one horizontal arm. 
This is delicately balanced, and when the model has been 
connected up and is ready for towing, a certain spring being 
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in use, the vertical arm, or, rather, a knife-edge which bears 
upon the vertical arm, is connected to the model. A known 
weight is then put into the scale pan attached to the hori- 
zontal arm. The automatic attachment in connection with 
the dynamometer spring is thrown into gear, and the 
weighing machine is screwed forward or backward until it 
is in perfect balance and the record pen recording the 
position of the spring is at rest. It is evident then that 
the pull of the spring is exactly equal to the weight in the 
scale pan. There are a number of pens which can be shifted 
parallel to the recording pen and set iu a defimte position 


to record upon the drum. One of these pens is set. to 


correspond to the position of the resistance pen, then another 
weight is put into the scale pan, a second pen set to record 
the resistance, and so on. It is evident then that when the 
run is made these fixed pens mark off upon the paper a 
scale for resistance, avoiding all complications of corrections 
for temperature of spring or anything else. A complete 
double outfit of springs is already provided for measurin 
resistance from 1 lb. to 500lb., and for special work additiona i 
special springs will be obtained. 
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level of the outside water, which is found to be, as a rule, 
about 6ft. below the water in the basin.’ 

Tbe building and tank or basin proper were designed by. 
the Bureau of Construction and Repair, as well as the 
machinery for making models. The electrical installation 
was fitted by the General Electric Company, many of the 
electrical details of design being also due to them. The 
carriage proper was built by the William Sellers Company, 
the dynamometer apparatus partly by the Sellers Company 
and partly by Saegmuller, of Washington, who also built 
the large eidograph. All of these are upon the designs of 
the Bureau of Construction and Repair. The model- 
cutting machinery was built by Detrick and Harvery, of 
Baltimore, Md., to the designs of the Bureau of Construc- 
tion and Repair. 

The model basin staff is now at work upon experiments 
to determine frictional coefficients of varnished surfaces and 
other constants needed in its use. Experiments are bein 
made as opportunity serves upon models of the nava 
vessels already built and fried for the purpose of accumu- 
lating data which, will be constantly needed during the life 
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Fic. 2—Back View or the J 80 And bie Meter showing the Ammeter Coil and Recording Levers. 


In connection with the question of temperature, it is 
impossible to avoid a certain variation of the temperature 
of the water, but as ample heating facilities are provided, 
as indicated in the pictures of the building, where the 
heater pipes are shown, it is not expected that the variation 
of temperature during the year will be sufficient to necessi- 
tate correction in the results of experiments on this account. 
The basin is filled from the water system of Washington, 
and will hold 1,000,000 gallons. Two electrical centrifugal 
pumps are provided, the larger of which will empty the 
tank in about four hours. "Th e smaller pump is a 4in. 
pump, used for draining the unt water from the basin and 
also for pumping the water from outside the basin, to avoid 
the possibility of undue pressure upon it in case it is left 
empty for some time. This is necessary, since the basin is 
but a short distance from the Potomac River, and extends 
8ft, or oft. below mean tide-level. A gauge indicates the 


of the tank. As soon as preliminary lines of the new third- 
class cruisers authorised at the last session of Congress are 
completed, experiments will be made with them in the tank 
with a view to introducing any refinements or improvements 
found desirable. 


THE JOHNSON AND PHILLIPS ELECTRICITY 
METER. 


The’ above-mentioned firm is evidently determined te 
obtain a share of the business of supplying 1 
meters. The results of the well-known law case in whic 
the Perry meter patents were upset has not prevented 
them from taking up and perfecting another new type of 
meter. This type we have been privileged to inspeet 
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recently, and we understand that the firm is now able 
to supply the market with the new meters from 
stock. . meter can be used for either direct 
or alternate currents, but, as a rule, we believe that 
for calibration and other reasons they will not be 
made interchangeable in that respect. The general 
arrangement of the parts of this new meter is shown 


Fie. 3.—Detall of the Contact-making Arrangement for the Clock Electromagnet. 


in Figs. 1 and 2, while certain important details are illus- 
trated in the subsequent sketches. The principle of the 
meter is i and consists in integrating at certain 
definite periods the actual value of the current passing. 
This current is measured by a simple ammeter consistin 
of an iron plunger moving inside a solencid. The us 
ammeter pointer seen at the top of the meter serves to 


“2 
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show at any time just what current is passing. Then at 
regular periods this pointer is clamped, and a recording 
lever is moved over the arc between it and the zero position. 
A more simple movement could hardly be devised, but 
accuracy can only be arrived at by careful detailed 
design, and to get this no pains have been spared. 

The first important point is the clock which drives the 


Fie. 5. 


recording A variation in its rate would increase 
or diminish the number of records made in a definite 
time, and would thus upset the accuracy of the 
meter. This clock consists of an electrically-operated 
pendulum, which automatically regulates its own driving 
current and amplitude of swing, thus producing a 
time - keeping instrument far superior in action and 
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sie ga to the old-fashioned and troublesome elock- 
wor e pendulum is self-starting, and as it is driven 
by a current which is intermittent in its action, the loss 
due to this source is less than one watt. The way the 
arc of swing is regulated can be seen from the details 
(Fige. 3, 4, 5, and 6) of the pendulum contacts. The 
circuit of the electromagnet giving the impulse to the 
pendulum is made by the rubbing contact of the two 
springs of unequal length. These are brought together 
by the novel device on the pendulum and upper spring. 
en the click which is pivoted on the pendulum 
with the groove in the block on the upper spring (as is hoes 
in Fig. 3), the upper spring is fo down by the toggle 


— 
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action, and contact is made. The further swing of the 
pendulum disengages the click, and the return swing draws 
the click over the block at the angle shown in Fig. 4. 
Now when the amplitude of the swing is great the click is 
carried right off the block and returns as shown in Fig, 5. 
This prevents it engaging in the groove, and no further 
impulse is given by the electromagnet until the amplitude 
of swing is reduced to rather less than twice the distance 
between the groove and the end of the block. Then the 
click slides back, as shown in Fig. 6, engages in the groove, 
and completes the circuit again. This action is very 
certain, and makes the time-keeping qualities of the 
pendulum quite independent of the E.M.F. energising the 
electromagnet. The inventor of the meter assures us that 
he has clocks worked in this way for three years which 
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Fia. 7.—Details of the Integrating Levers shown in two different positions. 


have not varied by more thkn two or three seconds per 
week from Greenwich standard time. 

The ammeter used consists of a solenoid of few turns, 
through which flows the current used by the consumers. 
A fine iron wire 0°123in. diameter by 2in. long, weighing 
only 65 of a grain, is suspended on a beam affixed to the 
ammeter hand spindle, and is drawn into the solenoid 
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against the tension of two non-magnetic springs. An 
ammeter is thus 5 having an equally divided scale 
and almost free from hysteresis errors—a result due to the 
exceedingly small amount of iron made use of. The maxi- 
mum hysteresis error found with this type is said to be 
under 1 per cent., while with the ordinary conditions, with 
slow changes in the value of the current, a 25 per cent. 
error is very seldom found. 

The whole of the moving parts of this ammeter are 
most carefully balanced, so that gravity should have no 
disturbing effect on the reading. The use of two opposing 
phosphor-bronze springs as the controlling force entirely 
eliminates temperature errors which would arise if one 
only were used. 


© integrations of the readings of this ammeter, which 


Fio. 1.—View of the Central Poles for Four Trolley Wires being used by the 
London United Tramway Company. 7 


are made at half-minute intervals, and totalled on the 
counter dials by means of a tilting lever, B, operated by 
the pendulum, are shown by Fig. 7. The arc of movement 
of this lever in one direction is determined by the position 
or distance from zero of the ammeter hand. The pendulum 
brings the lever to the zero position every half-minute, and 
on moving to zero it revolves the counter train through a 
distance proportional to the current indicated by the 
ammeter. The first wheel of the train is connected to this 
disc, A, which is made of aluminium. It is driven by a 
pawl of the type shown in the detail under Fig. 7. 
Another pawl, F, prevents the wheel moving back with 
the backward movement of the disc. 

The advantages claimed for the meter are as follows; 


(a) Small energy losses, as the shunt coil only takes one 
watt, while the main coil in the 10-kw. size takes about 
eight watts at full load. (b) Good registration at all loads 
from very small current upwards. It will be noticed in 
this respect that there is no need of the starting devices 
used in some motor meters to overcome the dead 
friction. (c) The other advantages are the compact- 
ness of the meter and the various points in the 
mechanical design, which makes it a convenient one 
from the engineers’ point of view. The point on which 
we raised doubt in our interview with the inventor was as 
to the permanency of the zero, as an error in this would be 
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Conduit showing the Car and Collecting Shoes. 
cumulative. He assures us that he has not found trouble 
in this respect, and obviously the zero is not affected by 
any faults in levelling the instrument. Asa clock meter it 
is not so much affected by faults in the time keeping of the 
clock as are those meters in which the variation of the time 
keeping is used to record the current. 


THE LONDON UNITED TRAMWAYS. 


We have, through the courtesy of Mr. J. Clifton Robinson, 
received a full set of plans showing the details of the con- 
duit and overhead trolley system of electric traction to he 
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used by the London United Tramway Company within the 
county of London. Although most interest centres round 
. the conduit system, there are many novelties in the design 


avoid interfering with the Kew Observatory an earthed 
return will be employed. This necessitates the use of two 
trolleys on each car, and of four overhead wires for the 


Fie. 8.—Section of the Double Track 0 Drain Pit. 
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of the details for the overhead trolley part of the lines. | two tracks. The illustration of the central posts (Fig. 1) 
All the portions of the company’s track outside the county | shows how these wires will be supported. For those por- 
of London will be equipped with the latter system, and to | tions of the line where the County Council insist on 
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underground conduite, Mr. H. F. Parshall, the consulting 
engineer to the company, has designed the system illustrated 
in Figs. 2 to 7. 

The whole of the generating plant, which will be placed 
at Chiswick, has been ordered from the British Thomson- 
Houston Company. The contract includes six 250-kw. 
550-volt direct-current traction generators, and one 5,000- 
volt three-phase generator, driven by vertical Corliss engines 
at 94 revolutions per minute; thirteen 75-kw., 5,000 volts 
primary, 330 volts secondary, static oil-cooled transformers ; 
our 200-kw. 550-volt rotary converters running at 500 
revolutions per minute; one motor generator set, consistin 
of a 500-kw. three-phase synchronous motor direct coupl 
to two 250-kw. direct-current generators on combination 
bed-plate; two 75-kw. 525-volt direct-current generators 
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for lighting purposes; and also complete switchboards for 
the whole plant. Besides this station equipment the British 
Thomson- Houston Company will supply 100 cars of top- 
seat pattern, each mounted on two trucks and equipped 
with two GE-58 motors. Series parallel controllers and 
magnetic brakes are also included in the contract. 
intended to have the new service in operation next June. 


SOME FORMS OF MAGNETIC SEPARATORS, AND 


THEIR APPLICATION TO DIFFERENT ORES.* 
BY H. C. MCNEILL, A. R. S. M. 


The first application of magnetism as an agent for the 


separation of a magnetic from non-magnetic substances was 
probably the permanent hand-magnet used in the machine- 
shop for separating iron or steel turnings, etc., from brass 
or gunmetal sweepings. 
are freed from bits of iron wire, pieces of cutter blades, 
nails, needles, etc. The railway companies and other large 
employers of horse labour have found it necessary to subject 
all the materials utilised for horse food, such as maize and 
oats, to rigorous mechanical and magnetic cleansing, for 
which purpose a permanently magnetised steel plate about 
4ft. long, 6in. wide, and }in. thick, with the long edges 
horizontal, is placed transversely, and inclined at an angle 
of about 35deg. to a continuous stream of grain fed from 
a hopper. An automatic scraper, in the form of a belt 
revolving round pulleys at each end of the magnet, and 
provided with a brush of leather, removes any accumula- 
tion every two minutes. This is pushed to the end of the 
magnet, and drops into a separate compartment ; the grain 
which passes on is jigged on a three-bottomed perforated 
tray, by which means not only is the corn or maize separated, 
but the oats are freed from mixture of smaller seeds, bits 
of stone, and dust. 

With the introduction and wider application of electro- 
magnetism, not only have machines been devised whereby 
naturally magnetic iron ores are freed from admixtures of 
other minerals, but by a preliminary roasting— i e., the 
artificial production of magnetic oxide of iron, other ores 
may be rendered suitable for a magnetic separation treat- 
ment. Mr. R. E. Commans mentions that Sella, in 
Piedmont, in 1855, was the first to use an electro-magnetic 
separator, but to free the magnets the current had to be 
broken; also that in 1881, Heberle, at the Friedrichs- 
segen Mine on the Lahn, introduced a continuous current 
machine for separating blende from spatbie iron ore after 


* Paper read before the Jron and Steel Institute, 
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Similarly foreign oats and grain 


a preliminary roasting. In addition to the separator which 
bears his name, and whieh is dealt with in this paper, Mr. 
Heberle also designed that of the dressing floors at 
the Gellivare Company’s Works at Lulea, where the apatite, 
after being separated from the magnetic iron ore with which 
it occurs, 18 to be freed from a small percentage of hema- 
tite before being converted into soluble phosphate. Other 
workers, both in Europe and America, including Wenström, 
Ball and Norton, ase, Conklin, Hoffman, Kessler, 
Buchanan, King, Edison, and Wetherill, bave all designed 
machines suitable to treat certain classes of ore whieh have 
come under their particular observation, and have success- 
fully dealt with the problems presented by local conditions 
and peculiarities. 

In the summer of 1898 the author had the opportunity 
of seeing some of the principal magnetic concentration 
plants in Sweden, and the present paper is mainly confined 
to these. He is indebted to the various managers of works, 
engineers, and others for. the information freely accorded 
in every case. The endeavour has been to present an 
outline of the machines and ore treatment processes. The 
sketches are entirely diagrammatic, and have been pre- 
pared from the author’s hand sketches. The machines 
will be described in each case with the accessory ore treat- 
ment processes in the following order: (1) the Wenstrém 
machine; (2) the Monarch machine; (3) the Delvik- 
Gröndal machine ; (4) the two types of Heberle machine ; 
(5) the Wetherill machine. 


1. THE WENSTROM MACHINE. 
This is probably the simplest, and, for the particular 


purposes which it is intended to fulfil, the most efficient 
separator at present in use. Unlike most other designs, it 
is capable of treating ore of fairly large size, and it is not 
necessary that the stuff treated should be previously dried ; 
its chief use is in such cases where the magnetite iron ore 
contains inclusions of rock, or where, as in open-cast work- 
ings, portions of the containing walls of the ore body get 
mixed with the ore in blasting and like operations. As a 
genera) rule, it is found to be more economical to pass the 
whole of this material collected together over a Wenström 
machine, after the best of a blast has been dealt with, 
than to attempt further hand selection in the quarry or 
underground. In addition, there are other uses to which 
this separator may be put, such as the treatment of cupola 
residues and foundry loam and sand; also the recovery of 
cast-iron shot entangled in blast-furnace slag, etc. 

Fig. 1 gives a general view of this machine. The 
material to be treated is fed through a hopper, A, and on 
to a jigging tray, which receives its motion from a cam 
arrangement placed on the shaft, B B. This tray is inclined, 
and at each recoil a line of ore is left on the drum. 
Figs. 2 and 3 show part sections of the drum in directions 
at right angles to one another. C is the armature barrel, 
consisting of a series of soft iron bars, each separated 
from the other by a bar of wood. D is a stationary field- 
magnet, placed eccentrically with regard to the armature 
barrel. Non-magnetic end plates, carefully fitted with 
“jointing,” so as to be watertight, bind up the whole into 


‘the form of a drum, The bars of soft iron are internally 
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shaped, so that each successive bar becomes oppositely 
magnetised, a combination of greater power being thus 
exerted on a piece of ore large enough to bridge the 
distance between two adjacent bars. The magnetic portion 
of the ore adheres to and is carried round on the drum 
until beyond the influence of the magnetic field, when it 
drops away down a shoot at E, whilst the non-magnetic 
portion passes down in front of the drum into a shoot 
at F. A machine with a drum of 2ft. 2}in. diameter and 
2ft. length, revolving at 30 revolutions per mintue, will 
treat about five tons of mixed material per hour. Such a 
machine is capable of dealing with ore of any size up to 
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pieces that will pass through a screen of 4in. mesh, and 
requires a current of 15 am the tension at the dynamo 
terminals being 110 volts. Although the machine may be 
and is used on ore which is quite wet, the greatest 
efficiency is obtained when the material to be treated is 

, and in some cases, as at Dannemora (Sweden), care is 

en to treat only that ore which is fairly dry, without 
incurring the expense of artificial drying, whilst in other 
instances (Grängesberg and Grangen) the ore is treated 
directly after being washed, and whilst quite wet. This 
separator lots but little care and attention when 
working, whilst the cost of maintenance is practically nil. 


Fie, 3. 


Generally, the most efficient plante are also the simplest. 
The process usually consists of either a rough preliminary 
sizing by means of revolving or flat screens, with or with- 
out washing, followed by treatment on the separator, or 
the uncleaned ore may be passed on to the magnetic 
machine direct, and subsequently screened into different 
market sizes. At Dannemora the latter method is adopted, 
and I am indebted to Captain Hammershal for placing at 
my disposal the 3 given in the following short 
description of the plant used there: The ore on arrival at 
the surface is first subjected to a rough hand selection on 
sorting floors conveniently arranged near the shaft. Between 
50 per cent. and 60 per cent. of the total quantity of ore 
raised is rich enough to be taken direct to the furnaces. 
The remainder, which is of any size up to 2in. diameter, is 
trammed from the sorting floors to the separation plant, or 
to the ore heaps, for future treatment by the separator. 
Fig. 4 represents the plant in use, By meang of the 
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elevator shown, the ore is lifted and dropped on to the 
inclined shoot A, and so on to the reciprocating table B, 
which delivers it to the Wenström separator, D. The tray, 
B, receives its motion by means of the small eccentric C. 
The unmagnetic, and in this case worthlees, portion falls at 
once down the shoot E. The magnetic portion is carried 
round on the drum of the separator in the manner already 
described, and passes down shoot G into the revolving 
trommel or screen H. This trommel is of }in. steel plate, 
provided with pin. 5 holes pitched 1 in. apart, so 
that everything under zin. diameter through and 


down the shoot M, the stuff above {in., which does not 
pass through the holes of the trommel, being delivered 
down the shoot N, two marketable products bein 
obtained. = 


ing thus 
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An example where preliminary sizing and washing before 
separation is found to be advantageous is at Grängesberg 
(Sweden), and no doubt many of the members of this insti- 
tute will remember seeing the actual plant at work. The 
mill is built at the foot of an embankment, so that the 
material to be treated is wheeled either in railway trucks 
or mine wagons directly into the top storey. During the 
winter, from obvious reasons, it is found impossible to run 
the mill ; during this time reserves of ore are accumu- 
lated. The railway trucks, when used, are so constructed 
that the whole sides are capable of being dropped, and rest 
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horizontally on the top of grizzlies which extend from end 
to end of the truck. In Figs. 5 and 6 the truck is repre- 
sented at A and the grizzlies at B. The ore is shovelled b 

four to six men out of the truck on both sides, and that whic 

is too large to pass through is hand-picked into the Ds 
D by men and boys standing on the platforms shown. The 
grizzlies are made of bars of iron, rectangular in section, and 
placed Sin. apart, so that all the material under that size falls 
down the shoots C C and on to a three-bottomed perforated 
recoil table E. If small stuff has to be treated, it is dumped 
directly down the central shoot (Fig. 6) from the mine 
waggons, which are run into the mill on the narrow-gauge 
rails shown and without being passed over the grizzlies. 
The three bottoms of the table are placed exactly above 
one another, and about 3}in. to Ain. apart, and are all 
actuated by means of the cam shaft, cam, and springe. 
The top tray is provided with holes 1}in. diameter and 
Zin. pitch; the middle tray has holes žin. diameter, and 
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the bottom one jin. diameter. The ore is distributed in 
an even layer by means of the hinged iron plate F, assisted 
by the vibrations given to the table, by which means it is 
gradually worked down the tray, and at the same time is 
subjected to a thorough washing, the water for the latter 
papo being supplied by the 3in. pertorated pipes M M. 

e result is that all fine particles of ore are washed 
peal the three trays down the shoot H, and are 
carried off with the water by launders out of the 
mill, where boys are engaged in digging small 
channels, whereby the water very quickly drains 
away, leaving a coarse powder which is sufficiently rich 
to marketable. The stuff under ljin. and over gn 
diameter passes through the holes in the top tray, and is 
caught by the middle tray; that which is less than žin. 
and more than Hin. diameter passes through the middle 
tray, and is caught by the third tray. Both sizes fall into 
the same shoot: I and are treated on the smaller Wenström 
machine, R. The material between 14in. and 5Sin., after 
being thoroughly washed, is delivered from the topmost 
tray into a shoot, J, and then into a revolving trommel, K, 
also provided with 1 Jin. holes, and the ore which passes 
through these holes is taken by shoot N to join the pro- 
ducts from the middle and lowest tray, and is treated by 
the separator R. Stuff between l}in. and Sin. is delivered 
from the end of the trommel K on to the feed-plate of the 
larger separator, W. The material which comes away from 
the “worthless” shoot X is deposited on to a slowly- 
moving broad metallic belt Z. Here any pieces of valuable 
ore are hand-picked off by boys and dropped into a shoot 
pa on either side of the belt, the worthless portion 

g left on the belt, and travels into a separate compart- 
ment. The use of the belt may be explained by the fact 
that the weight of some of the larger pieces of ore is 
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greater than the etic force exerted by the machine, in 
which case they would fall off and get mixed with the 
worthless portion ; also that it is more economical to adopt 
these means instead of hand-spalling and selecting the 
material to be treated according to more or less exact size. 
In addition, a lump of the stuff may be partly magnetite 
and partly unmagnetic, in which case, if the latter happened 
to come into contact with the drum first, it would not 
adhere. Three commercial products are obtained : (1) ore 
between 1}in. and bin. diameter; (2) ore between lin. 
and din. diameter ; (3) ore anything up to tin. diameter. 
The Grängesberg plant was designed to meet the 
i requirements at the mine; the ore contains a 
considerable amount of specular iron, which somewhat 
easily crumbles, also hematite, and differs from that of 
Dannemora where the ore is compact and very hard, and 
there is little or no tendency to crumble, hence probably 
‘the difference in the methods of treatment and the primary 
washing, in order to save and eliminate the fine material. 
At both Dannemora and Grängesberg the uncleaned ore 
averages 58 to 42 per cent., and the concentrates 58 to 
62 per cent. metallic iron. The rejected portion of the 
material consists of quartz, pegmatite (from inclusions and 
veins running through the magnetite ore bodies), schistose 
material, etc. In both the preceding cases the operations 
of sizing or screening the ore are carried out mechanically, 
either 5 before or after separation, but it may 
happen that the deposit is so situated as to render it neces- 
a? that the ore should be brought down to a convenient 
ill site, in which case the apparent disadvantages of 
position may be made use of in many ways. A case in 
point is at the Slotterberg mine at Grangen. It appears 
‘that a considerable amount of work was 1 many years 
ago some 300ft. to 400ft. up the side of the hill, where 
large dumps were left by the old workers. In thoee days 
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there were no magnetic separators, and only the very best 
picked ore was used. It aie found to be worth while to 
treat these old heaps. The stuff consists of anything between 
a powder and 6in. diameter, and the whole of it, just as 
it comes to hand, is treated by screening, washing, sizing, 
etc., whilst on its way to the foot of the h The 
first operation which the stuff undergoes is shown in 
Fig. 7 at A, where the ore is dumped on to a screen 
at that point, and is spread out by boys with rakes, and 
as much of the finer material which adheres to the larger 
pieces sent through the screen; the latter, which has 
an area of one square yard, passes everything under 
24in. diameter, the larger pieces remaining on the 
screen being hand - picked; after passing through the 
screen, the ore falls down the wooden shoot, which is 
some 18in. square in section, and lined with iron plates, 
the whole roughly secured to trestles against the side of 
the hill at about an angle of 45deg. At Bisa 5 
opening in the bottom of the shoot 2in. wide, which allows 
a quantity of the finer material to =~ through, but which 
is 1 by larger pieces as they roll down. Arrived at 
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the bottom of the shoot, the pieces of ore being thus fairly 
cleaned, fall on to another screen, C C, with which the shoot 
terminates, where a further separation of the smaller 
material takes place. This screen is 10ft. in length, and 
the bars are placed longitudinally and zin. apart; the 
material under gin. diameter passes through and is caught 
in the shoot D, the finer stuff so eliminated, together with 
that which drops through at B, is dumped near at hand as 
worthless; and the remainder, of size between 2}in. and 
$in., falls into shoot E. 


(To be continued. ) 


Books Received —We have received Part No. 141, 
vol. xxviii., of the Journal of the Institution of Electrical 
Engineers. This completes the issues of the Journal for 
the volume, and the next will commence with the papers 
read in November. The present issue is valued at 5s., and 
contains the following papers and discussions on them : 
“Experiments on Aliariate Currant Arcs by Aid of 
Oscillographs,” by Messrs. W. Daddell and E. W. Marchant ; 
“Capacity Measurements of Long Submarine Cables,” by 
Mr. J. Elton Young ; and Electric Locomotives in Practice 
and Tractive Resistance in Tunnels, with Notes on Electric 
Locomotive Design,” by Mr. P. V. McMahon. There are 
also given in the volume two abstracts of papers read before 
the Students’ Section, and many obituary notices.— We 
have also received a copy of the third edition of Dr. Julius 
Althaus's book on the Value of Electrical Treatments.” 
Price, 3s. 6d. Longmans, Green, and Co.—Mr. A. A. 
Campbell Swinton has sent us a copy of his paper on 
“Electric Discharges in Vacuo and the Röntgen Rays,” 
which he read before the Philosophical Society of Glasgow 
in March last. 
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QUESTIONABLE TELEPHONE MATTER. 


The old belief in truth of all that appears 
in print seems to be gradually invading the 
editorial rooms connected with the daily press. 
This open-mouth credence is also extending to 
all circulated and type-written matter the editors 
may receive. The most flagrant case we have read 
recently is in connection with the telephone question. 
The Telephone Users’ Association of Norwich has 
this week sent to us, and we believe to all 
editors, two notes. One is headed ‘‘ Municipal 
Telephones at Trondtjem, which is abstracted 
from Mr. A. R. Bennett’s useful book. The 
other is headed Telephone Monopoly, and 
was, we should think, written by the associa- 
tion’s office boy. It reads as follows: The 
fabulous prcfits realised by the General Company of 
Stockholm (with a small capital and low charges) 
puts to shame the monopoly existing in Great 
Britain, with its extortionate charges and small 
profits. The first-named company, with a capital 
of only £32,000, in ten years amassed a stock-in- 
trade, plant, and premises valued at £208,000. It 
has also laid by various reserve and benevolent 
fands, £105,000—a total of £313,000. In addition 
to this it has paid the maximum dividend allowed 
in that country—namely, 8 per cent. per annum. 
If Stockholm can earn these dividends, profits, and 
reserves on a 50s. or £5 tariff, why cannot Great 
Britain, where the engineering difficulties are 
infinitely less? Here is a field for English enter- 
prise. Municipal or commercial companies are now 
at liberty to compete, and have full powers to use 
the Post Office trunk lines, as well as running 
powers over all other telephone lines in the kingdom.” 
A large number of the daily papers have used this 
without comment or acknowledgement of source. 
We have great faith in the success of telephone 
exchanges which charge reasonably for the service 
given, but the above figures seem to need some 
qualification. The only information actually to 
hand on the question is contained in the Govern- 
ment reports respecting the telephone service in 
various foreign countries. Amongst these reports 
will be found the balance-sheet of the Stockholm 
Company for 1896. There are statements in the 
report which directly contradict the above statements 
as to fabulous profits. The first point of interest is 
to compare the figures. Thus, the share capital of 
the company is £50,000, not £32,000 as stated; 
and, again, the average length of a line in Stock- 
holm is barely a mile, and it appears that new 
subscribers are asked to pay an entrance fee approxi- 
mately covering the cost of these lines and connec- 
tions. This explains how the capital of the company 
has been kept low. Again, the sums so received are 
not detailed in the general balance-sheet, where only 
the net profit of a year’s trading is given. Still, the 
report gives the number of subscribers connected each 
year from 1883 to 1896. From these figures we learn 
that up to the end of 1896 some 44,500 annual 
payments would be received. Assuming the increase 
of subscribers (there were 11,755 in 1896) brings up 
this figure to 72,000 for 1898, we can then obtain 
approximately the total revenue of the company 
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The Telephone Users’ Association says the annual 
fee varies from £2. 10s. up to £5, so that an average 
of £4 should be about the mark. This makes the 
total revenue during the existence of the company 
to be £338,000, out of which we are assured by 
the above note that £271,000 has been profit left 
over after paying regular 8 per cent. dividends. 
Apparently the office boy responsible for the note 
has not heard of such things as mortgages. That 
the Stockholm Company has done wonders we fully 
admit, as in 1896 they were supplying 11,755 
subscribers with a system of lines and exchanges 
which was only valued in the books at some 
£240,000, or just over £20 per subscriber. Again 
we are told that the engineering difficulties are less 
in England than in Stockholm. On the contrary, 
the Government report states that, ‘‘ With regard 
to wayleaves the companies (in Stockholm) without 
having had any special powers or rights granted 
them seem, in practice, to have enjoyed privileges 
which would probably have been unusual in other 
countries.” The Telephone Users’ Association would 
do well to employ an expert to edit their press 
notices, or else they may lead many municipal 
authorities into trouble. 


THE LATE PROF. BUNSEN. 


We regret to learn that Prof. Robert W. Bunsen died 
on Wednesday last at Heidelberg. The age of the great 
scientist was 88, and he formed a most interesting link 
between the German scientific men of the past and those 
of to-day. As the obituary notice in the Times says, Prof. 
Bunsen passed away full of years and of honours. He was 
born in 1810 at Gottingen, and graduated in the university 
of that town. The greater portion of his scientific researches 
were carried out at Heidelberg, where he held the chair of 
experimental chemistry from 1852 until his retirement in 
1889. To enumerate Prof. Bunsen’s discoveries in almost 
every branch of chemistry would fill a treatise. Suffice 
it here to enumerate those which have made Bunsen’s 
name a household word. First came the Bunsen 
voltaic battery, which, supplanting the more expensive 
form bearing the name of our countryman Grove, was 
generally used as the cheapest and most effective mode of 
generating electricity until the dynamo displaced all forms 
of chemical batteries. Next came the Bunsen gas burner, 
which, it is not too much to say, is now not only a 
necessity in the laboratory, but in every household and 
every manufactory where a clean flame is wanted. 
About his discovery of this simple and effective 
apparatus an interesting tale could be told. No one 
before Bunsen had thought it possible that a mixture of 
coal-gas and air could be made to burn without explosion 
from a simple tube burner. His clear conception of 
the laws which apply to the inflammation of such a 
mixture showed him that it was possible to arrange the 
dimensions in such a way that a steady, smokeless, and 
highly combustible mixture could be obtained, but a long 
series of delicate experiments was needed before the perfect 
burner which now bears his name resulted. Prof. Bunsen’s 
work in spectrum analysis was most valuable, and his papers 
on this and on the many other subjects in experimental 
chemistry have been valued most highly by the world of 
science. They also resulted in honours from foreign scien- 
tific societies being conferred on their author, which were 
most richly deserved and were highly valued by their 
recipient. 


Swiss Visit of the Institution.—The Secretary of 
the Institution of Electrical Engineers asks us to remind 
those who, being eligible, wish to participate in this visit, 
and who have not already applied for tickets, that applica- 
tions should be submitted to him before Thursday next. 
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TRANSMISSION STATION AT 


THE POWER 
: RHEINFELDEN. 


In our last week’s supplement dealing with the forth- 
coming Electrical Engineers’ Visit to Switzerland we 
inadvertently omitted to mention the hotels at Ziirich and 
Rigi: Kulm recommended by Messrs. Thos. Cook and Son. 
With regard to the former town these are: Hotel Belle 
Vue au lac, Hotel Pension Uetliberg, Hotel Schwirzwhof 
(special); and at the latter: Hotel Rigi-Kulm and Hotel 
Schreiber. We may now proceed to describe the Power 
Transmission Station at Rheinfelden which is to be visited. 

The Rheinfelden power transmission scheme may be said 
to date from the International Electrical Exhibition held at 
Frankfort in 1891, for it was the now historic Lauffen- 
Frankfort transmission experiment which first demonstrated 
the possibility of economically transmitting power on a 
large scale over considerable distances. Even before the 
completion of this experiment the idea of incorporating the 
experience gained in a power-transmission plant of large 
dimensions had been conceived. For ages attention had 
been directed to the vast water power available in the 
upper reaches of the Rhine; only a suitable means was 
wanted for its utilisation. It was the Frankfort Exhibition 
which discovered such a means to the astonished world, 
though previous to this—namely, in 1889—a pioneer 
company had been formed, with the Allgemeine Elec- 
tricitäts Gesellschaft at its head, for the purpose of com- 
pleting all preliminary negotiations in connection with 
proposed works at Rheinfelden, but, needless to say, 
electrical transmission was not then contemplated. The 
directors of the original company were Colonel Huber and 
Mr. G. Naville, of Zürich ; Mr. Rathenau (general managor), 
of Berlin; Colonel O. Zschokke, of Aarau; and Mr. E. 
Bürgin, engineer, of Basel. 

owever, it was not until 1894, after the most promisin 

scheme had been reported upon and modified by Prof. 
Intze, that a company was promoted by the firms 
interested, with a capital of four million marks, to finance 
the undertaking, although contracts had then been con- 
cluded with the firms Escher Wyss and Co. and Zschokke 
and Co. for the hydraulic work required in connection with 
the scheme at a price amounting to 3,920,000 marks. The 
Allgemeine Elektricitats Gesellschaft and the Maschinen- 
fabrik Oerlikon reserved to themselves from the first the 
execution of the electrical portion. 

It may be mentioned that the water power of the Rhine 
which comes chiefiy into consideration lies between 
Reichenau and Basel. But although the conditions of 
fall are extremely favourable from Reichenau to Lake 
Constance (Fig. 1), the local conditions in favour of any 
considerable iudustrial development in the narrow valley 
characteristic of the Rhine’s upper reaches are, on the 
other hand, less so, besides which the volume of water 
available for power purposes is inconsiderable and further- 
more subject to great variation. Industrial development 
is, however, much further advanced at and below Schaft- 
hausen, where the Rbine possesses a very considerable fall. 
A glance at Fig. 1 will show that the fall in the neighbour- 
hood of Rheinfelden is even greater. At this spot the 
river has for a short distance a fall, which, from Lake 
Constance to the bridge at Rheinfelden, a distance 
of some 2,400m., amounts to 7im. at low water and 
about 6'6m. at high water. From Lake Constance, for 
a distance of about 1,000m. — that is to say, the 
upper portions of the three rapids—the river drops about 
5m. at low water and 3m. at high water. The scheme 
proposed by Colonel Zschokke ın 1889 provided for 
the utilisation of the whole fall from Lake Constance 
to the bridge at Rheinfelden, amounting to 7.5m. in 
round figures. Numerous difficulties, however, stood in 
the way of this plan, and it was therefore agreed to 
utilise a part only of the fall—i.e., that portion from Lake 
Constance onwards, a distance of Ikm. A modified 
scheme was accordingly prepared by Messrs. Zschokke 
and Co. on this basis. The scheme provided for 
the construction of a weit across the Rhine at the 
lower end of Lake Constance for the purpose of 
raising the level of this lake by about Om. at low 
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water. A by-pass in the weir was to allow a sufficient 
volume of water to pass so as to maintain a minimum flow 
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arrangement (Fig. 2) for regulating the supply of water to 
the flumes as required. From the head 45 was proposed 
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Fira. 3.—Cross-Section of Canal. 


Figs. 3 and 4), and thence from the upper 
portions of the turbine chambers to a tunnel communicating 
with the tail race, which tunnel would, therefore, be con- 
structed under the head race, its roof, formed by the 
base of the head race, being of transverse arch construc- 
tion, supported upon 626 cast-iron pillars and girders 
This arrangement was the outcome of a wish to instal the 

wer plant in the immediate vicinity of proposed factories. 

th in the weir beside the by-pass, and between the upper 
and lower canals, fish passages were provided for, as well 
as a valve sluice between the canals. From the tail race, 
which, it may be mentioned, for a distance of 40m. had to 
be cut in the solid rock, the water was to be again con- 
ducted to the river. In order to obtain maximum speed of 
the dynamo shaft, it was fie sari to couple two turbines 
to each shaft through toothed wheel gearing. 

In his report upon the above scheme, Prof. Intze made 
the following remarks : 

1. As it was a question of utilising to the greatest 
advantage the minimum volume of water available, it 
would be n in the event of a blockage of the river 
by ice up to the top of the weir at Lake Constance to 


provide for the passage of a volume of water to the 


turbines of at least 240 to 525 cubic metres per second, 
which would be equal to the effective volume available at 
low water, without causing, on the one hand, an over- 
flowing of the weir, or on the other the necessity of too 


Seusces 


r 
Hicon Waran Maan § 
nne 


y 
A 
AS 


Y 
X 
be 


river. At the lower end of the head race so formed, where | great a sinking of the water level in the head race, as in 


‘the tail race commenced, it was proposed to provide a sluice 


the one case a loss of water, and in the other a loss of head 
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would be the consequence. In either case a considerable 3. The great length—viz., 228m.—of the iron supported 
portion of the available water power would be lost. tunnel would render it impossible to secure a sufficiently 
2. For the generation and electrical transmission of the | lasting and watertight roofing, as contraction and expansion 
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of the proposed flume was increased in this way and was 4. It would be impossible to maintain the large number 
dangerous. Should several of the cupporting pillars | of sluices with their attendant valves for cutting off the 
b or a portion of the tunnel collapse, direct communi- | head race water from the turbines watertight. 

cation between the head race and tail race would be 5. The individual turbine chambers could only be 
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established, thus a great danger to the whole system was | isolated with extreme difficulty in the event of repairs to 
caused, since repairs could only be executed by {entirely | the tunnel becoming necessary. 
. gutting off the water, 6. The whole installation would, through the very long 
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tail race, the arching of a portion of the same, the numerous 
turbines and shafts, and through the general disposition 
proposed, be rendered unduly expensive, while on the 
other hand the effective output of the plant for electrical 
transmission would be considerably reduced owing to the 
great loss represented by the toothed wheel gearings. 

Several other schemes were examined into, but it is 
needless to detail them here, since the one mentioned 
above was eventually adopted in a modified form. 

After Rheinfelden had been selected as the most suitable 
spot at which to instal the plant, a thorough study of the 
conditions of the Rhine at different seasons of the year was 
entered into by Prof. Intze. This study showed that the 
minimum flow of water was very large in comparison with 
the actual area of watershed, which is accounted for by the 
presence of glaciers in the catching area. The smallest 
recorded volume of water flowing past Basel had not 
amounted to less than 290 cubic metres per second, the 
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THE IRON AND STEEL INSTITUTE. 
MANCHESTER MEETING, 1899. 

The meeting of the Iron and Steel Institute in Man- 
chester this week commenced on Tuesday last, and ends 
to-day (Friday). This meeting has been a successful and 
interesting one, both from the long and varied list of 
papers read and discussed, and also from the excursions 
and visite arranged for the benefit of the members. The 
list of papers was as follows : 

1. “On the Constitution of Steel.” By Prof. E. D. 
Campbell (Ann Arbor, Michigan). 

2. “On the Magnetic Concentration of Iron Ore.” By 
II. C. McNeill, A. R. S. M. 

3. “On India as a Centre for Steel Manufacture.“ By 
Major R. H. Mahon, R. A. (Cossipore.) 

4. “On Pig Iron Fractures and their Value in Foundry 
Practice.” By J. W. Miller. 


Fic. 8.—Prefile of Canal. 


mean volume resulting from 11 years’ recorded measure- 
ments being 375 cubic metres per second. Further, 
the mean period over which the volume of water sank 
below 410 cubic metres per second during this time 
amounted to only 20 days yearly. The maximum volume 
of water per second passing Basel has been estimated at 
3,700 cubic metres. This gives for the catchment area 
round Basel, amounting to about 36,400 quadrate kilometres, 
a volume of 8 litres per second to a quadrate kilometre as 
the minimum recorded flow, and 100 litres per second to the 
quadrate kilometre as the maximum flow. These figures 
are extremely favourable compared with other water- 
courses. The lowest water generally occurs either in 
January, February, or March, while the highest state of 
the river is usually in Jnne and July. 

A natural aim of the scheme for utilising the water power 
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5. “On Practical Microscopic Analysis for Use in the 
Steel Industries.” By C. H. Ridsdale, F.I.C. (Guisborough). 

6. “On Changes in Structure in Steel brought about by 
Thermal and Mechanical Treatment.” By Albert Sauveur 
(Boston, U S. A.). 

7. “On the Present Position of tte Solution Theory of 
Carburised Iron.” By A. Stansfield, D.Sc. 

8. “On the Iron Industry in the Territory of His 
Highness the Nizam.” By Sbamsul Ulama Syed Ali 
Bilgrami, A.R S.M., B.A., LL.B., secretary to H.H. the 
Nizam’s Government Public Works Department, Railway 
and Mines. 

9. “On a New Casting Machine for Blast-Furnaces.” 
By R. Hanbury Wainford (Stoke-upon-Trent). 

10. “On the Utilisation of Finely-divided Iron Ore.” 
By Prof. J. Wiborgh (Stockholm). 
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Fic. 9.—Profile of Power House. 


of the Rhine was to secure maximum efficiency of the plant 
at low water, especially as the conditions of concession by 
the towns interested stipulated for a volnme amounting to 
50 cubic metres of water per second in the river even 
during its lowest state. Hence a minimum available volume 
of some 240 cubic metres, and a mean minimum 
resulting from 11 years’ observation of 325 cubic metres 
per second, had to be reckoned with. 

Taking these facts into consideration, it was finally 
decided to utilise the upper rapids for a distance of about 
1 km. from Lake Constance, as propose! in Zschokke’s 
scheme previously mentioned, since this plan would entail 
minimum cost to execute, hea which it would be possible 
later on to utilise the falls occur:ing lower down if necessary. 

However, at the suggestion of Prof. Intze the modification 
of Zschokke’s scheme, showu in plan in Fig. 5, and in 
longitudinal and cross-section in Figs. 6 to 9, was adopted. 


(To be continued. ) 


A very large number of works have been thrown open 
to the members, amongst which we find there are many 
of electrical interest. Thus, the Manchester electric supply 
station is one, and, to make the visitors task of inspection 
more easy, Mr. C. H. Wordingham had prepared a concise 
résumé of the progress of the undertaking under his charge. 

In addition to these works, regular excursions have been 
made by the members to the following places and works: 
The Lancashire and Yorkshire Railway Company's Loco- 
motive Works, Steel Foundry, etc., at Horwich; the 
Barrow Steel Company's Collieries and at the Wharncliſſe 
Silkstone Collieries; the Manchester Ship Canal; the 
works of Messrs. Platt Bros., Limited, Oldbam, and the 
cotton mill of the Pine Mill Company, Limited, Oldbam; 
boiler works of Messrs. Galloways, Limited, Ardwick, ete. 
A conversazione and reception by the Lord Mayor and 
Lady Mayoress of Manchester, a reception by the Mayor 
and Mayoress of Salford, and a smoking concert cum- 
pleted the social functions, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer fen shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only, and should be kept as concise 
as possible. 

. QUESTIONS. 

193. I have a shunt-wound motor specified to run at 800 revolu- 
tions per minute with an efficiency of 90 per cent. Upon 
testing it only gives 85 per cent. with 650 revolutions per 
minute. What alterations would you make to obtain the 
requisite speed and efficiency 7—F. J. A. M. 

194. Is any advantage obtained by laminating the pole pieces 
o 5 dynamos or motors; if so, what 

ANSWERS. 


Question No. 187.—Compare the relative values of North 
Country and South Wales steam coal, and give particulars 
of any reliable test you know of. 


Best Answer to No. 187 (awarded 10s.).—Numerous 
experiments have been conducted by rival north country 
and South Wales coal owners to determine the comparative 
value of the steam coal from their respective districts. 
The results of tests made some while ago are given in the 
table below, aud may be taken as fairly trustworthy. 
These were obtained under conditions favourable to the 
combustion and absorption of heat from the best descrip- 
tions of each kind of coal, which prove that there is but 


little difference in their evaporative value when the hydro- 


carbons of the semi-bituminous north country coal are 
properly consumed : 
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These are more combustible, or burn more “lively,” than 
the best slightly bituminous or best Welsh steam coal, and 
are therefore superior in rapidity of combustion and evapora- 
tive velocity per foot of firegrate ; or, in other words, can 
raise more steam in a given time. When speed of evapora- 
tion is a desideratum, the semi-bituminous coals have a 
decided advantage over their rivals. They are also about 
50 per cent. harder to resist hammering and rough usage 
than the others, which, when broken by a hammer, splinter 
into fragments, whilst the semi-bituminous coals mere'y 
break through their lines of cleavage. These experiments 
prove that with care semi-bituminous coals of good quality 


213 


can be burnt without any smoke, and that their evaporative 
power is increased when the formation of smoke is properly 
prevented. f 

The results obtained in the experiments, by careful 
firing and arranging the furnace for each kind of coal, are 
considerably higher than are attained in ordinary work, 
especially in using semi-bituminous coal, where the necessary 
attention required for economical smoke prevention cannot 
always be counted upon. These coals soon form a coating 
of soot over the heating surface, which cannot be removed so 
frequently inactual work as during experiments, and speedily 
impairs the steaming power of a boiler. It is necessary 
then to force the fires, resulting in much smoke and 
uneconomical evaporation. The rapid combustion of 
north country coal tends to make the fireman careless, 
and it is questionable whether their great combustibility 
ie always an advantage, as it means wasteful consumption, 
the required evaporation being maintained by “blazing 
away ” the coals instead of careful firing. 

With the same description of boiler and furnace, the 
heat of the escaping gases, when long-flaming semi- 
bituminous coal is burnt, is higher than when shorter- 
flaming coal is used. With the former the generation of 
the heac is spread over a greater length of surface by the 
length of the flame, and. has consequently a shorter run 
for its absorption. With the latter nearly all the heat at 
a high temperature is generated on the bars, and can be 
taken up by the greater length of surface it has to travel. 
Consequently shorter grates are required for semi-bitu- 
minous coal than for coal containing a less amount of 
volatile ingredients, such as South Wales coal, to obtain 
the same evaporative economy. The type of boiler and 
furnace should always be adapted to the kind and quality 
of coal to be used. Boilers and furnaces can be selected 
to give 50 per cent. higher duty with one kind of coal 
than with another, whilst in other boilers the superiority 
may be reversed.—A. B. 


Answer to No. 187 (awarded 5s.).—This anon is some- 
what similar to No. 3 published in the Electrical Engineer 
of Nov. 5, 1897, which received three distinct and good 
replies well worth reading. The subject of valuing samples 
of coal admits a good deal of consideration, and perhaps 
the method should be chosen to suit the capacity and know- 
ledge of the person wanting the information and the circum- 
stances of his situation. Many trials have been made to 
ascertain the heating power of almost every description of 
coal and as many or more chemical analyses. These should 
be compared, bearing in mind that the carbon and hydrogen 
are heat givers, while the clinker and ash are worse than 
useless, while any smoke produced will also give trouble. 
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These figures are from Ure’s Dictionary, and were obtained 
from coal trials made at Woolwich dockyard about 40 years 
ago, being the result of experiments carried on for about 
10 years. Coal varies in quality a good deal, some being 
pure coal, while some contains a good lot of iron pyrites, 
stone, etc., of little or no value. It is therefore difficult to 
obtain a small and fair sample of a load of coal. In fact, 
a 50-grain sample could hardly be taken in a good many 
cases, and even a 1lb. sample would have to be taken very 
carefully and conscientiously. However, a IIb. sample 
might be taken in most cases, and | think that for our 
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present purpose it should be the smallest attempted, and 
that the following method of finding its efficiency will 
commend iteelf to most practical engineers. The simple 
apparatus was devised by Count Rumford, but has been 
improved. This sketch explains itself. A is the fireplace 
into which 11b. of coal is put and set alight by jos. of hot 
charcoal. A is made of sheet iron, and the actual fire- 
place is surrounded by two other sheets of iron, as 
shown, 80 as to pona two non-conducting coatings 
of air to prevent loss. of heat. BB is the chimney, 
also made of sheet iron, and is 9in. broad and lin. 


c c 
ds | 
deep. The bath, C C, holds 100 gallons of water— 


i.e., 1,000lb.—and is made of cop 
foot, 4 long, 14ft. wide, 2ft. deep, the bottom 
being 5$ft. long and 1}ft. wide. The specific heat of this 
vessel is equal to that of 8lb. of water, therefore a correc- 
tion may be made by leaving 8lb. of water out of each 
experiment. The products of combustion issuing from B 
have the same temperature as the water in the bath C C. 
Nothing can be more simple than thie. The best sample 
of coal will be that which raises the temperature of the 
water most and leaves the least ksh and the least clinker, and 
gives the least smoke.—F. G. A. 


of Alb. to the square 


Question No. 188.—The brushes of a oontinuous-current 
dynamo spark badly and are not rectified by altering the 
lead. How would you test the armature to see if any of 
the conductors were short-circuited, and should you not 
discover a short-circuit, what other testa would you make ? 


Best Answer to No. 188 (awarded 10s.).—If any of the 

conductors of an armature be short-circuited, upon running 
the dynamo these coils will get hot and eventually burn 
out. The simplest test for a short-circuit is to place a 
switch in the field circuit, and to run the dynamo on open 
circuit if shunt or compound wound, and if series with onl 
small output. If now there be a short-circuit, there wi 
soon be a smell of burning, owing to the short-circuited 
coils carrying an excessive current, and so charring the 
insulation of these conductors. The field circuit should 
now be at once broken to prevent complete burning out of 
the short-circuited coils and the dynamo stopped, when the 
faulty coils will be at once found by running the hand 
round the armature, as they will be considerably hotter 
than the rest of the coils. If, on running the dynamo for 
some little time, there is no smell of burning, and the 
armature beats equally all over, then it is certain that 
there is no short circuit, and, the fault must be sought 
elsewhere. 
Leaving out of consideration such causes of sparking as 
overloading, or the armature reactions overpowering the 
magnetic flux due to the field winding owing to a weak 
shunt—for these cases of sparking will only occur at or 
near full load and not on open circuit, the causes of 
sparking may be roughly enumerated as three, in addition 
to the short-circuiting of coils—viz., broken connection, 
wrong connection of a coil, varying resistance of the coils. 

1. Broken connection. If one of the armature coils be 
broken, either in itself or at its janction with the com- 
mutator, or the lug be broken, it may be completely 
dissevered, or it may make intermittent contact; in either 
case there will be bad sparking. This is evident from 
Fig. 1, which diagrammatically represents a gramme 
armature with a broken connection at C. It is apparent 
that the current flowing through the armature from brush 
B to brush A must all flow the side marked z, 
hut when the çoi) C has travelled to C, the current 
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must flow up the side y; hence, when the section 
to which the trailing end of cpil C is attached passes 
under either brush, the flow of the current will have to 
change from one side of the armature to the other, and 
there will be a sudden break of the current with consequent 
sparking. The faulty coil will be easily found, as only the 
one commutator section will show signs of pitting. If the 
armature be drum wound, Loomis (Electrical Engineer of 
New York, December, 1891) suggests a method of locating 


the break by finding a point under the brash where the 
torque of the machine, when supplied with current from 
an external source, is at a minimum. 

2. Wrong connection of a coil. By this is meant 
that one or more coils have been conn up left-handedly, 
whilst the others are wound in a right-handed direction, or 
vice versd, the current will then flow through these coils in 
the wrong direction, and give rise to intermittent sparking. 
To test for this fault, hold the armature firmly in a wood 
support, away from iron, fix the brushes dam etrically 
opposite each other on the commutator, and pass a cig 
current from an external source through the armature; i 
then a flat bottle, filled with a mixture of glycerine and 
iron filings, be held close to the surface of the armature, 


Fig J 


F- 1 92 Bs 5 A. 

the iron filings will group themselves according to the 
lines of force surrounding the armature. Fig. 2 shows 
the grouping at the points where the current bifurcates 
under the brushes. ig. 3 shows the grouping elsewhere 
on the armature if the coils be properly connected. 
Fig. 4 shows the grouping at any point where a coil is 
wrongly connected. 

3. Varying resistance of the coils. By this is meant the 
fact of one or more coils ne different resistance to 
the others. This might arise through these coils being 
wound with a different gauge of wire or through their 
taking a longer path than the normal coils. e full 
theory of why this should cause sparking is too long to be 
discussed here, and the student should refer to Weymouth's 
“Drum Armature.” The salient point is that the reversing 
field, which is right for the majority of the coils, is too 
weak for a coil of less resistance, and the brushes should 
have a great er lead at the instant of commutation of this 
coil, and too great for a coil of higher resistance, the 
brushes should therefore have a less lead for such a coil 
The only good test for this fault is to disconnect all the 
coils and carefully test each with a Wheatstone bridge. 

In conclusion, sometimes armatures are wound with a 
varying number of turns per section. Say 72 turns are 
required, and the makers wish to use a 48-part commu- 
tator, they will find this gives alternately two turns and 
one turn per section. The result will always be unsatis- 
factory, the alternate commutator segments pitting.— 
F. J. A. M. 

Answer to No. 188 (awarded 5s.).—The sparking may be 
either local, occurring only at one or two of the commutator 
plates, or it may occur uniformly at all the plates. Start- 
ing with a clean commutator, a run of a few minutes at 
ful load will usually serve to distinguish the few bad 
sections (if such exist) by their decided blackening com: 


215 


THE ELECTRICAL ENGINEER, AUGUST 18, 1899. 7 


with the rest. If this isolated blackening occurs, the 
marked sections should be examined to see whether there 
is anything peculiar about them—+.g., whether in a Gramme 
armature they occur just opposite the spider arms, where 
the winding is generally a little unsymmetrical, or whether 
there is any want of symmetry due to the placing of thick 
driving horns in the core periphery at these points. Failin 
some such cause, the sparking is probably due to local 
short-circuits. Immediately after stopping the above-men- 
tioned short run (or, preferably, a second short run made 
at no load and with as high an exciting current as possible 
on the field coils) the armature should be carefully 
felt all round to note if any parts have warmed up more 
than others, which would, of course, indicate that short- 
circuits had occurred at the hot points. 
Sometimes, however, the warming up at the short-circuits 


is inappreciable, and in that case the following safe test for 


short-circuite or partial short-circuits should be applied: 
From some external source a current, approximately 
equal to the full load current of the machine, through the 
armature from brush to brush, keeping the armature 
stationary (the field need not be excited). Then with any 
handy galvanometer shunted to a suitable extent, note the 
deflections given on connecting the galvanometer from each 
commutator plate to the next adjacent one, connectively 
all round the armature (see the figure). If there are any 


short-circuite the sections across which they occur will show 


ea Ten. 


Cet jra 


very much smaller deflections than the rest. 


may be a multi- circuit one, in which case the brushes should 


cover rather more sections than there are parallel windings 
on the armature, and if they cover less they will be liable 


to spark badly. This sparking would occur equally at all 
100 25 or at any rate on every alternate plate with regularity. 


2) Even if the winding is not multi-circuit, the amount 


covered by the brushes may be wrong. The usual number 
of segments covered by the brush is 14, but if there is 
sparki 
should be tried, as it often does a great deal of good. 
This sparking also would occur uniformly all round the 
commutator. (3) One or more of the sections may be 


“cross coupled ”—i.e., the ends of a section may have got 


reversed before being fixed into the commutator, so that the 
current may circulate in a right-handed way, say, round 
the rest of the sections, but in a left-handed direction in 
the faulty sections. This would result in local sparking at 
those plates which are connected to the cross-coupled 
sections. 

Failing any of these causes, the sparking must be due to 
faulty design, such as having too short an air-gap and con- 
sequently too few ampere turns on the field compared with 
the armature ampere turns, or having an unsymmetrically- 
wound armature (slotted armatures are especially liable to 
this fault), or having too many turns of winding per section 
and consequently too few commutator plates for the voltage 
of the armature.—Q. 


Answer to No. 188 (awarded 68.).— Before turning to 
teste for possible faults in the armature, it is advisable in 
such a case to make a preliminary examination of the 
machine and the way it is running. To begin with: see 
that the terminal volts are being obtained with the correct 
speed and induction, and not with an excess of one 
over the other. Carefully examine the condition of 
the brushes, the number of segments they are cover- 
ing, and observe the contact they are making. 
Examine the commutator, and notice if the insulation 
between the segments is broken down or bridged over in 
any place. Lastly, take an insulation test of the machine 
to its bed. Failing to find anything wrong with these 


If all is 
right the deflections should be approximately equal all 
round. If no short-circuits are discovered the following 
possible causes should be considered: (1) The armature 


with this width narrowing or widening the brushes 


pointe, it will be time to turn to the armature. Although 
space will not 


it all the remote causes of the sparking 
in question to be dealt with, the following list comprises 
the most usual faults occurring in practice: (1) short- 
circuit ; (2) loose or badly connected joint; (3) partially 
broken circuit ; (4) unequal conductivity of copper; (5) 
cross couplings ; (6) idle currents ; (7) bad design. 

Nos. 1 to 5 can be dealt with at the same time by the 
following method: If a bipolar machine (with the arma- 
ture stationary) pass a current between diametrically 
opposite segments of the commutator, this can be done 
by means of the brushes, but it is better where applicable to 
tie the conducting leads on to the commutator with tape. As 
the object in view is to obtain comparative readings on a 
milli-voltmeter of the drop acroes adjacent segments, the 
current strength should be limited on the one hand by the 
deflection on the galvanometer which is most desirable, and 
on the other by the maximum current it is desirable. or 
convenient to put through the armature. The best source 
of supply for the work is one or two secondary cells with 
a metallic regulating resistance in circuit. Water resistances 
should be avoided as the current cannot be kept sufficiently 
constant with them. 

In order to make as good a contact on the commutator 
as possible the voltmeter wires should have their ends 
sweated on to two copper strips that could be pressed hard 
onto commutator segments, also the coil of the galvanometer 
should be of a very high resistance, for then the unavoidable 
variation of:the pressing contacts would cause less variation 
in the reading than would be the case with a coil of low 
resistance. In taking the test on the usual type of single- 
circuit armature, the strips should be pressed on to adjacent 
segments, thus going round each of the commutator, 
at the same time noting the comparative readings of the 
galvanometer. If any of the readings show considerably 
higher than the others, it points to fault No. 2 or 4; while 
if it should be high enough to throw the galvanometer 
needle off the scale or blow the very fine fuse that should 
be in galvanometer circuit for safety, it points to a broken 
circuit or a partially broken one of high resistance. The 
opposite to this effect is the short-circuit, which shows 
no or very little deflection at all by reason of there 
being no drop across the shorted coils. Wrong 
connecting up and croes couplings will show by 
giving opposite deflections on the galvanometer. When 

ealing with double-circuit armatures or Siemens winding, 
the conditions are slightly altered. In the former case the 
galvanometer should be put across every other segment, 
the windings attached to adjacent segments being insulated 
from one another. Passing on to fault No. 6, idle currents 
can only occur in multipolar machines when from some 
cause there is a slight potential difference between the 
brushes of similar sign, thus causing heavy local currents 
to pass, with resultant sparking. Testing for this is simply 
a matter of a low-reading voltmeter being put across all 
sets of brushes of the same sign. l 

Testing for bad design is rather outside this question. 
One of the chief teste, however, is made with a small pilot 
brush fixed in such a way that it can be revolved round 
the commutator; one wire is taken from this to a volt- 
meter and another back from the voltmeter to the negative 
brush. Thus with the machine running excited the pilot 
brush can be placed at all points round the commutator, 
and the readings thus given plotted into a curve that gives 
excellent information concerning the design, especially if 
this is done at various loads.—L. M. 


BOROUGH OF BARNSLEY TRAMWAYS. 


The following is the full text of a report on the general 
question of be adoption of tramways in Barnsley and the 
e which has just been presented to the 
Tramways Committee by Mr. J. Henry Taylor, the borough 
surveyor to the Corporation of Barnsley. The report is 
dated July 26: | 

In accordance with the instructions given by you ab your last 
ordinary meeting, I beg to report as follows—viz.: The sdoption 


of any scheme for a large expenditure on capital account by the 


Corporation at the present time appears to be undesirable (as the 
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commitments of the Town Council in the construction of the Mid- 
hope waterworks, electricity works, hospitals, and extension of 
sewage works already amount to something approaching £260,000), 
and, therefore, it is prudent to consider whether or not the large 
outlay and the risk attending the working of tramways ought not 
to be undertaken by a private company, instead of by the Corpora- 
tion of Barnsley. 

The points in favour of allowing a private company to undertake 
both the constructing and working the tramways appear to be: 
(1) The risk of changes in the methods of construction. There 
are three or four competing systems before the public now— 
viz.: the electrical conduit: system; the cable system; the 
automobile system, where the accumulators are carried along 
with the passengers; and the trolley-wire overhead system by 
electricity. But although the trolley-wire overhead electrical 
system is being largely adopted at the present time, some improved 
method may in the near future -supersede it, and a great deal of 
the money now being expended may be wasted. (2) The risk 
attending the unprofitable working of the tramways would be put 
eatirely apon the shoulders of the company and not on the Cor- 
poration. (3) That although a company would take the above 
risks, the Corporation could on fair terms arrange for the transfer 
of the tramways undertaking to themeelves from the company at 
the end of 21 years, if, say at the end of 14 years, it appeared 
then desirable to do so. One or two companies have offered to 
cease expending money on capital account after the expiration of 


Corporation gave them notice of their intention to purchase the 
undertaking at the end of 21 years from the date before mentioned. 

On the other hand, the advantages of the tramways being con- 
structed and worked by the Corporation are : (1) that the Corpora- 
tion can borrow money for tramway purposes at a very low rate of 
interest; (2) that they would retain the absolute and sole control 
of all the roadways on the route traversed within their borough ; 
(3) that the convenience of the ratepayers would probably be 
better suited by the Corporation than by a company ; and, lastly, 
(4) any profit arising from the working of tramways could be used 
in reducing the district rates. 

The following general information will be nseful in guiding the 
committee to a conclusion as to whether in the particular case of 
Barnsley and district a private company or the Corporation of 


probable outlay. It is generally understood by tramway autho- 
rities that tramways can only be successfully worked if they 
tra verse some moderately extensive districte, that is to say the 
tramways should not be confined within the narrow limits of a 
borough or city, but go farther afield: to populous places outside 
such limits, therefore the routes that are suggested now are the 
shortest which ought within the next few years to be traversed by 
tramways, and they are as follows: 


Miles. 

From the Court House station, Barnsley, to Hoyland 
ehh, é e Wi 5 150 
From Barnsley to Hunningley-lane, in Ardsley ............... 1:500 
From Barnsley to Carlton-lane, Smithies ... uasa, 1:125 

From Eldon-street, Barnsley, to the top of Dodworth-road, 
“ E E AET E 0:875 

From Sheffield-road, Barnsley, along Park- road to the 
„Locke Park, Barnsleaad.◻ů UA (IB . 0°625 
M/ V 9'275 


but at the present time it would be prudent to undertake the 
following lengths only : 


Miles. 

From Barnsley to near the level crossing near Worsbrough 
Bridge J ᷣ ckisVewieusadeeus aks 2 000 
From Barnsley to Hunningley-lane, Arde le ͥ . 1:500 
From Barneley to Smithiuiuihieůeuůummnweneeenꝛmn— ꝛ .. 1'150 
From Barnsley to top of Dod worth - roll 34 0:875 
From Barnsley to the Locke Park .u......ccscsssssssscecsesesceos 0 625 
OCR: . E E E E E T 6:150 


With the assistance of Mr. Miller, your electrical engineer, I 
have been able to ascertain fairly accurately that the cost of a 
single-track line fully equipped for a moderately quick service, 
say every five minutes, with trolley wires, polee, bonding, raile, 
sheds, cables and cars, allowing 10 per cent. for contingencies, 
would be £12,430 per mile, and for a 10 and 20 minutes’ service as 
hereinafter referred to £10,945 per mile. For the whole scheme of 
9-275 miles (say 91 miles) to be carried out for a five minutes’ 
service the total estimated cost would be £114,977. 10a., and for a 
10 and 20 minutee’ service would be £101,241. 5s. If the smaller 
scheme be carried oub—that ie, 8'150 milee—the estimated coat 
for a five-minutes’ service would be £76,444. 5s., and for a 
10-minutes’ service would be £67,311. 15s. As to the working coat 
of these four schemes, the following particulars are given—viz. : 


Scheme 1.—54 miles and a 10 minutes’ service to Hoyland 
Gommon and 4 miles with a five minutes’ service for the rest of 
‘the routes in and near Barnaley : z 


Estimated annual working costs. EA ʻ. £16,593 1 9 
Estimated annual receipts at ls. per car mile. 19,779 6 0 


asia — 3,186 4 3 


Estimated annual profits at ls. per car mile 


Estimated annual working cos te atiii 
Estimated annual receipts at 10d. per car mi 


Estimated annual loss at 10d. per car mile . . . 110 1 9 


Barneley should construct and work the tramways, ahd as to the _ wagonette proprietors. 


ways. 


16,593 1 9 
verve 16,483 0 0 


Scheme 2.— 54 miles with a 20 minutes’ service to Hoyland Common 
and four miles with a 10 minutes’ service the rest of the routes 
in and near Barnsley : 


Estimated annual working costs £10,745 19 7 


Estimated annual receipts at ls. per car mile......... 9,889 16 0 
Estimated annual loss at ls. per car mile. ............ 856 3 7 
Entimated annual receipes at 10d, per car lle .. 8 2il 10 0 
Estimated annual loss at 10d. per car mile. ~ 2504 9 7 


Scheme 3.—6°15 miles with a 10 minutes’ service in and near 
Barnsley : 


Estimated annual working costs . £11,890 3 9 
Estimated annual receipts at ls. per car mile 16.066 5 0 
' Estimated annual profits at ls. per car mile ......... 4.176 1 3 
Estimated annnal working costs eee 11890 3 9 
Estimated annual receipts at 10d. per car mile 13,388 10 10 
Estimated annual profits at 10d. per car mile ..... .. 1.498 7 1 


h . 
14 years from the date of construction of the tramways if the = Eee eee Mee penne gern” COE aa 


Barnsley : 
' Estimated annual working coate.............. . £20 522 19 7 
Estimated annual receipts at ls. per car mile 32,132 10 0 
Estimated annual profits at Is. per car mile 11,609 10 5 
"Eetimated annual working bien inei 20.522 19 7 
Estimated annual receipts at 10d. per car mile 26,277 1 8 
: Estimated annual profits at 10d. per car mile 5754 2 1 


As is well known, the route to the Catting End in Worsbrough 


. township is very largely traversed by wagonettes licensed to carry 


passengers, and this traffic is carried on with profit to the 

Suppose that, as a first instalment of a 
scheme, tramways were constructed and worked from the Court 
House Station, Barnsley, to near the level crossing at Mbit hay 
Bridge. The distance is two miles, and the capital outlay for 
track. cars, wires, cables, sheds, and site of sheds would be 
£21,805, and the working expenses would be as follows for a 


10 minutes’ service of 12 hours per day: 


Interest and sinking funuddſdldſlili Z. q £1,250 5 0 
Estimated annual working costs at 6d. per car mile 1, 119 12 0 
2.369 17 0 

Estimated annual receipts at Is. per car mile. 2,239 12 0 
Estimated annual loss at Ís. per car mile 130 5 0 
Eetimated annual loss at 10d. per car mile............ £503 12 0 


So that this route could be worked without loss only after the 
receipts had reached nearly 13d. per car mile. In towne where 
ripe tramways are being run the receipts vary somewhat, as 
ollows : 


Per car mile. 


LAVOR DOO) fs aSa 13 10d. 
e ß OSNES EO 17-004. 
ee, e saacens diene Sass 11°05d. 
E E A E E A EEA A ease OO 12 33d. 
/// ⁵³ðAA ĩͤ A <a’ 12°39d. 
DU! 00s iaa 8 10°23d. 


In Birmingham, where the cable system is partly in use, the cable 
route receipts are 11 86d. per car mile, and where the electric 
accumulator system is in use there the receipts are 15°70d. per 
car mile. In Sheffield, in the year 1896, the receipts for borse 
traction were 13 88d. per car mile. It will readily be seen from 
the foregoing particulars of profit and loss on the four schemes, 
that the quicker the service the greater the profita, but it 
would be prudent to consider that for the next few years a 
10-minutes’ service for the districts in and near Barneley, and a 
20-minutes’ service for the more extended route would be ample for 
the requirements of the district, and therefore Scheme No. 2, 
where the receipts are estimated at ls. per car mile and the loss at 
£856. 33. 7d., or where the receipts are estimated at only 10d. per 


car mile and the loss at £2 504. 93. 7d , should be regarded as the 


probable result soon after the installation of the system of tram- 
Although in Scheme No. 4 I have given the probable 
profits at £11,609. 10s. 9d , or at £574. 28. Id., it will be clearly 
understood that I do not anticipate that this desirable result 
would happen for some years to come. Ia estimating the working. 
coste per annum, exclusive of interest and sinking fund, I find that 
such costs amounted as follows: at Dover, to 6d. per car mile; 
at Dublin, to 5'96d, per car mile; at Hartlepool, to 6d. per car 
mile ; at Bristol, to 54d. per car mile. At Brixton, near London, 
it bas been reduced to 4d. per car mile, but this is something 
extraordinary. With a view of showing the population that will 
W use the tramways, I estimate that it would be as 
ollows for the 94 miles scheme: Barnsley, 43,000; Mook 
Bretton, 3,970; Ardsley, 4,982; Worsbrough, 10,930; Hoyland 
Nether (half population), 6,500 — total (say 70,000), 69,382 
This is at the rate of 7,567 persons per car mile. Now, in othe 
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parts of the world the average population served by tramways is 
per car mile as follows: In England, 16,000 per car mile; in 
Europe, 12, 000; in America, 2, 500; and in Liverpool, 10, 000; in 
Bradford, 10,304; in Newcastle, 14.330; in Aberdeen, 10, 712. 
With a view also of showing the population which at the present 
time enters and leaves Barnsley, the chief constable has been kind 
enough at my request to have observations taken, the results of 
which are given in an appendix. 

From these it is seen that the total number of pedestrians enter- 
ing and leaving the town at the borough boundary at Old Mill, 
at Measbrough Dyke, at the top of Sheffield-road, and at Dod- 
worth-road is 32,126 in seven days, including two Saturdays, or 
4.590 per day, and the number of vehicles 5,232, or 747 per day. 
I have not taken into account any proposal to lay tramways along 
Pontefract-road and Hoyle-hill, nor along Hudderefield-road, but 
Pontefract-road would be almost strictly local traffic. and Hudders- 
field-road could not be approached on account of the narrowness 
of a portion of Church-street. But although I have left out these 
two routes, I truet the committee will themselves consider whether 
or not in any application they may make to Parliament for powers 
to construct tramways there two routes should be included with a 
view to the requirements of the future. There are several courses 
of action which should be considered before a decision is arrived 
at both as to whom shall be the undertakers of a dcheme and as to 
the routes to be adopted : (a) The Corporation may undertake the 
construction of the track on the routes within the borough and 
lease them to a company who would probably pay 74 to 8 per cent. 
on the actual cost. The length of the routes within the borough 
is four miles, and the estimated cost of the construction of the 
track (exclusive of plant, depôt, cars, electric appliances ete.) 
£24,000, so that 74 per cent. on this sum would be £1,800 
Deduct annual cost of maintenance of the track by 

the Corporation 
Deduct interest and sinking fund on £24,000... . ... 


1,464 
Net profit to the Corporation for use of their roade, being 

at the rate of £84 per mile of track £336 
(5) The Corporation to construct the tramways and to fully 
equip the fall rontet of 94, or 6:15, miles as before stated at the 
estimated cost and at the annual expenditure hereinbefore men- 
tioned ; or (c) a company to be allowed to undertake the con- 
struction and working of the tramways within the borough on 
certain conditions, some of which should be the following : That 
they at once or as speedily as the requirements of Parliament 
would permit obtain powers to construct and work tramways along 
the complete routes of 93 miles before mentioned. That they 
undertake to complete the said routes within, say, the next five, 
seven, or ten years as may hereinafter be agreed upon between the 
various authorities whose districts are to be traversed by the 
company. That a wayleave for the use of the roads within the 
borough be paid to the Corporation by a company. That 
the system of haulage be the electric current, and that the 
company be required to take their supply from the Corporation 
ata price per unit to be agreed upon. That the car depot or 
depéts be within the borough, unless the Corporation otherwise 

ree. Other necessary conditions may be mentioned, but the 
above are sufficient to indicate the general lines of an agreement. 
In any case, whether the undertakers be a company or the Cor. 
poration, the Corporation would derive a profit on the sale of the 
electric current, and also would receive the district and poor rates 
i TARTS value of the tramways, depôts, etc., within the 

rough. 

Having regard (in addition to the reasons hereinbefore given) to 
the present commitments of the Corporation in the construction of 
the Midhope reservoir, the expenditure upon the electricity works 
and hospitals, and the proposed expenditure in extending the 
sewage works, cautious people would probably prefer that the 
risks of undertaking the construction and working of the tram- 
ways should be borne by a company and not by the Corporation, 
but, on the other hand, when you take into account (in addition 
to the reasons hereinbefore given) the facts that if the under- 
takera be a private company, the Corporation would to a large 
extent lose the control of the public highways which will be 
traversed by the tramways within the borough, and the incon- 
venience thereby caused to the public, and also that the Corpora- 
tion would have no voice in the management of the tramways, 
which would naturally be worked with a view to the payment of 
dividends to shareholders, largely composed of non-residents of the 
district, and further bearing in mind the important fact that the 


method of haulage by electricity so greatly cheapens the cost of 


working tramways asto improve the chancesof their being profitably 
worked, as well as for other reasons, the conclusion which my 
humble judgment has formed (rather reluctantly) is that the Cor- 
poration, and not a private company, ought to undertake the con- 
struction and working of the tramways, provided that the complete 
route be adopted, and that the work be carried out in sections as 
the Corporation may hereafter decide. A conference should be 
held with the authorities before referred to, so that their sanction 
could be obtained to the scheme eo far as it will affect the roadway 
of each such authority. - 

There are important matters which will be brought incidentally 
under the consideration of your committee at the same time 
1 are engaged upon discussing the general question of 
Introducing tramways into your district, such as the urgent 
necessity of first widening Queen-street and Eldon-street, and 
afterwards Church-atreet, and of improving the street line at the 
junction of Peel-square and Peel-street. e cost of these works 
wilt be large, and this item should be taken into account. There 
is also the question of the steep gradients of some parts of the 
routes to be traversed, details of which will be shown upon the 


parliamentary plane, but in no case are they so steep as to render 


their being traversed by tramways impracticable. There will 
also be some question as to. the sites of the car sheds and 
the arrangements which will be necessary for passing over 
the level crossings at Measbrough Dyke and and at Wors- 


brough Bridge. 


Then there is the important matter of the 


system of traction to be adopted; so far the electric trolley 
overhead wire system is now considered by the majority of 
tramway managers to be the cheapest in working cost and satis- 
factory generally in practice, but there will be ample time to 
watch the development of the electric conduit sy-tem, and also 
the accumulator or automobile system, between now and the 


will be obtained by the Corporation. and 


reception of the Royal assent to the a Tenis ty Act, which I hope 
I am sanguine that 


before that time arrives, a better, more sightly, and more con- 
venient system than that of the overhead trolley system will be 


available for Barnsley and district. 


I also look forward to a 


cheaper mode of constructing the tramway track along the 
country roads than that for which I have estimated in this report. 

Since the foregoing was written I have received information 
from Dover, where three miles of tramways are worked by elec- 
tricity on the overbead trolley-wire system, and the working coste 
there (exclusive of interest and sinking fund) were 6°88d. per car 
mile, and the receipts 10°63d. per car mile, and the profit for the 


last year £1,730. 48. 11d. 
(Signed) 


J. Henry TAYLOR, M. I. C. E., Borough Surveyor. 


LEYTON ELECTRICITY WORKS. 


From the statement of accounts just issued by the 
Leyton Urban District Council, it appears that the total 
expenditure up to March 31, 1899, on capital account has 
been £47,046. 18s. 11d. We give herewith the revenue 
account, gener d balance-sheet, and statement of electricity 


generated, sold, etc., for the past year: 


REVENUE Account, 
Dr. Generation of Electricity. 
Coals or other fuel, including dues, 
carriage unloading, storing, and all 
expenses of placing the same on the 
works 
Oil, waste, water, and engine-room stores 
Proportion of engineers’ salaries, £242, 
9s. 9d. ; wagas at generating station, 
rE 2 T “. wens 
Repairs and maintenance—buildings, 
£2. 58. 9d. ; engines and boilers, 
£115. Os. Id.; dynamos, etc., £15. 
5s. 7d.; other machinery, instru- 
mente, and tools, £15. 28. 9d. ; accu- 
mulators and accessories, £3. 12a. 10d. 


£702 11 1 
118 18 11 


so „% „% % „%„%%%% „%%% ę „ „„ „„ „% „%%% % ꝙ— oooootone 


715 0 10 


151 7 
Distribution of Electricity. 
Repairs and maintenance, mains 6 12 
Ditto, meters, switches, fuses, eto 216 4 


Ditto, other apparat und dnn 61 eee 0 14 lu 
Public Lamps. 

Attending and repairs sss 190 2 5 

Renewals of lame . 31 5 0 


Rent, rates, and taxes 
Management Expenses. 
Salaries—viz., engineers’ department, 


accountant, and clerical staff........ ... 350 13 3 
Stationery and printing.... e 7 0 4 
General establishment charges 56 0 7 


Special Charges. 
Insurances, etZ— nw ceseeees 66 17 
Loss on wiring and repairing consumers’ 
installations 


Amount carried to net revenue account 


Cry . i 
Sale of current by meter, at 5d. and 2d. per B.T.U. 
Sale of current for public lighting. ͥ 


Less bad debts written off 


Rental of meters and other apparatus on consumers’ 


@eeseseset eet ese e 9 


premises 
Rent receivable ......... ee e cies 
Premium received from pupils (proportion) & 


l 687 17 10 


10 3 8 


503 14 2 


142 16 10 


2,566 19 11 
925 12 10 


£3,492 12 9 


E s. d. 
2,416 9 8 
962 0 11 


3,378 10 7 
3 10 11 


3,374 19 8 


£3,492 12 
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Dr. GENERAL BALANCE SHEET. — £ 


s. d. 
Capital account—amount receive. . 47,860 0 0 
Sundry creditors..................... e 2,450 7 5 
Amount due to treasurer (lees cash in hand) ......... 972 0 7 
. £51,282 8 0 
Cr. £ s. d. 
Capital account: amount expended for work......... 47,046 18 11 
Stores on hard: coal, £18. 15s.; oil, waste, etc., 
£5. 11-. 4d. ; general, £137. 14s. 10... 162 1 2 
Sundry debtors: for current supplied ...... . ......... 1,457 18 8 
Ditto, work done e ã . 350 15 9 
Net revenue acoounßBttEtI . 2.264 13 6 
£51 282 8 0 


STATEMENT or ELEcTRICITY GENERATED, SOLD, ETC. 


Quantity penea ee in B. O. T. units . 336,029 
; 1 ablic lampdttee 104.593 5 
Quantity sold {Privato consumers by meter .. 144.312) 248,905 
Quantity used on wWorkkõee q . 25, 
Total quantity accounted for . . . . 273,905 
Quantity not acoounted foourõuõuruurur 4% 62,124 


Total maximum supply demanded (kilowatts) . . . . .. . . 
Number of public lamps, 260 incandescent, 12 arc. 


COMPANIES’ MEETINGS AND REPORTS. 


NATIONAL TELEPHONE COMPANY, LIMITED. 


The twenty-fourth ordinary general meeting of this Company 
was held at the Cannon-street Hotel, E.C., on the 10th inst. 

Mr. J. 8. Forbes (the President), who presided, said the income 
for the half-year amounted to £602,146, being an increase of 
£63,187 ae compared with the corresponding period of 1898. The 
working expenses amounted to £332 257 (£29,155). After ded uot- 
ing the Post Office royalties, amounting to £58,859, there was a 
profit balance of over £211,000, -howing an increase of £24,844. 
Out of the available balance of £178,963, shown by the net revenue 
account, the Board recommended the payment of a dividend at 
the rate of 6 per cent. per annum less income tax, on the first 
and second preference shares; 5 per cent. per annum, less income 
tax, on the third preference shares; and 6 pér cent. per annum, 
free of income tax, on the ordinary shares. They pro to 
tranefer £60,000 to the reserve fund, and to carry lceward the 
balance of £5,213. The sum of £372,329 had been expended on 
capital account during the half-year in the erection of 10,479 
additional exchange and private lines, and in the construction of 
underground tines. 

Lord Harris (vice-president) seconded the motion, which was 
agreed to without any discussion. : es 

The President then moved the following resolution: That the 
capital of the Company be increased by the-sum of £2,000,000 by 
the creation of 400, 000 new ordinary shares of £5 each, ranking for 
dividend and in all other reapects pari paseu with the existing 
ordinary shares of the company.” They had to face a new policy, 
and they had faced it. The wise policy, if they could not get all 
they wanted, was to get what they could. They had come to an 
agreement with the Government. After all, they were only the 
licensees of the State, which was absolutely master of the situa- 
tion in such a case. They accepted the inevitable. The Govern- 
ment proposed, in order to populariee the telephone, to spend a 
large amount of money in competing with the Company. The 
Company had to meet that competition, and, having been on the 
whole so oe eee by the Government in the couree of recent 
discussions, they were bound to act loyally, and assist the Govern- 
ment to achieve the object they had in view. If the Government 
gave them a chance of improving their service by according to 
them those facilities without which it was impossible to have a 

rfect service—viz., reasonable power about wayleaves—he 

ieved they would be able to maintain their position. 

Lord Harris seconded the resolution, which was also unani- 
mously to. 

The retiring directors and auditors were unanimously re-elected, 
the proceedings closing with the usual votes of thanks. 


W. T. HENLEY’S TELEGRAPH WORKS COMPANY. 


An extraorainary general meeting of this Company was held on 
the 15th inst. at the Cannon street Hotel, Mr. Sydney Gedge, 
M. P., presiding. 

1 resolutions passed at an yore | general meeting 
held on July 31; 1899, dividing the fully-paid shares of £10 each 
into two fully-paid shares of £5 each, for increasing the capital of 
the Company from £180,000 to £300,000 by the creation of 24, 000 
new shares of £5 each, were confirmed, and the articles of aseocia- 
tion ordered to be altered accordingly. 

At subsequent general meetings of the preference and ordinary 
shareholders a resolution was ratifying the agreement as to 
the rearrangement of the capital of July 19, 1899, between George 
Sutton, on behalf of the holders of the preference shares of the 
Company of the first part. Arthur Edward Salmon, on behalf of 
the holders of the ordinary shares, of the second part, and the 
Company of the third part, and declaring the same binding on all 
the holders of the preference shares of the Company. 
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LIVERPOOL OVERHEAD RAILWAY COMPANY. 


The half-yearly meeting of the shareholders was held at 
Liverpool on the 15th inst. 

Sir William Forwood, who presided, said the 8 of 
the Corporation electrical tramways had caused a loss of £2,000 in 
six months on one section of the line. He considered the fact that 
the Corporation carried passengers 24 miles for ld. created unfair 
competition. The gross receipts for the half-year were £36,683 
and the working expenses £24,924, That the line was still popular 
with the public was shown by the record day which they had last 
Bank Holiday, carrying nearly half a mulion passengere and 
earning over £2,000. 


WATERLOO AND CITY RAILWAY. 


At the half-yearly meeting of the Waterloo and City Railway 
Company held on Thursday, August 10, at Waterloo Station, 
under the presidency of Mr. Wyndham S. Portal, the report 
and accounts, published in our last issue, were adopted. 

The Chairman said the electrical difficulties which occurred at 
the commencement of the working of the line had now been over- 
come, The trains had for months past been running to a time 
table of six minutes’ interval during the busiest time of the day. 
More rolling- stock had been ordered, and when it came trains 
could be sent more frequently. He thanked Sir Beary Oakley for 
the expedition that had been made with the Central London, and 
exp appreciation of the liberal manper in which they had 
been met by the London and South-Western Railway Board, 
whoee officers had rendered them the most valuable assistance. 


GREENOCK AND PORT-GLASGOW TR AMWAYS COMPANY. 


An extraordinary general meeting wae held in the Secretary's 
Office, Cathcart-street, last week. The report of the directors, 
which was adopted, recommended an interim dividend of 2 per 
cent. Mr. J. W. Turner, in moving that this dividend should not 
be paid meantime, stated that under the Bill recently passed, the 
tramway company were obliged to carry out their agreements with 
Gourock and Port-G asyow, which would require an expenditure 
of from £20 000 to £30,000 in relaying the linee and equipping 
them with electricity, but the British Electric Traction Company 
were not bound to carry out the agreements with the tramways 
company, unlees a renewal of the lease and the deferring of the time 
of purchase had been obtained from the town of Greenock. 


OSWESTRY ELECTRIC LIGHTING AND POWER COMPANY, 
LIMITED. 


An extraordinary general meeting of this Company was held 
last week to confirm the resolution for the sale of the Company's 
undertaking to the Corporation of Oawestry. 

Mr. A. Wynne Corrie, chairman of the directors, presided, 
and the following resolution was : That the shareholders 
of this Company hereby confirm the aale of the undertaking to the 
Corporation of the borough of Oswestry on the terms already 
agreed to by the directors of the said Company, subject to a'l 
necessary consents being obtained, and that the directors be and 
are hereby empowered to take all necessary steps to carry out the 
same,” 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING 
COMPANY. 


The first ordinary general meeting of this Company was held at 
Faraday House on the 14th inst. 

Mr. R. Stewart Bain, who presided, stated that prior to the 
completion of the Company's works in October last the manu- 
facture of their transformers had to be carried on in a temporary 
workshop, and although the first three months of the period under 
review were not profit earning, the time had been usefully employed 
in bringing the transformers elutes under the notice of 
future customers and in organising the staff. The total sales, 
after deducting returns, amoun to £10,991. Of this sum 
£5,633, or over 50 per cent., represented the sales of the three 
months ended Jane 30 last. The payment of a dividend of 6 per 
cent. on the subscribed capital was recommended, leaving £237 to 
be carried forward. They had orders on hand amounting to 
£9,260, which was nearly equal to the sales of the period under 
review. The Board had resolved to issue a further 5,000 shares, 
which oala be offered at par, to the subscribers for the original 
capital. 

Mr. Reginald J. Wallis-Jones having seconded, the adoption of 
the report and accounts was unanimously agreed to. 


WARWICK TRAMWAY AND OMNIBUS COMPANY. 
The annual meeting of this Company was held ab Warwick on 


the 14th inst. 

Mr. R. C. Heath, who presided, referred to tke proposal to 
equip the line with overh electric traction, and said the local 
authorities had not yet given their consent to the scheme. Pro- 
bably it would be some time before the new means of traction 


weuld be allowed to pass through Warwick and Leamington. 
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HAMPSTEAD ELECTRIC SUPPLY COMPANY, LIMITED. 


An extraordinary general meeting of shareholders was held on 
the llth inst, at Winchester House, Old Broad-street, E.C., the 
Chevalier Soares in the chair. Various resolutions referring to 
alterations in the articles of association were passed. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN, 


Liege.—Tonders for the electric lighting of the town close on 
22nd inst., at the Town Hall. 


Cascaes,—The cheno pared will receive tenders for the electric 
lighting of the town by Sept. 6. 


St. Annes.—The Corporation 
dynamoes, and booster, by Sept. 11. 


Paris.—Tenders for telegraph posts close at the Post and Tele- 
graph Department on the 24th inst. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Leeds.—The Corporation invite tenders for the electric lighting 
of the car-sheds, Kirkstall-road, Leeds. Tenders by 12 o'clock 
noon on Aug. 30. 

Aberdeen.—The Electric Lighting Committee are prepared to 
receive tenders for a 12 monthe’ supply of house service and 
distributing lead-covered cable. Tenders by 2lst inst. 


Blackpool.—Tenders are required for electric fittings at the 
Masonic Hall, Adelaide-street, Blackpool Particulars may be 
obtained from Mr. T. Sankey, 93, Adelaide-street, Blackpool. 


Blackpool. — The Corporation invite tenders for the electrical 
equipment of 10 double-bogie tramcars. Specifications can be 
obtained on deposit of £1. ls. from Mr. Robt. C. Quin, Corpora- 
tion Electricity Works, Blackpool, and tenders must be sent in, 
endorsed Tender for Car Equipment,” by Aug. 21. 


Manchester.—The Baths, etc., Committee invite tenders for the 
provision and fixing of inetallations for the electric lighting of the 
new Islington baths and public halls. Specifications, etc., may 
be obtained from the. General Superintendent, Oaborne-street 
Baths. Tenders not later than 10 a.m. on 23rd inst. 


Ingleton.—The Ingleton Electric Light and Power Company, 
Limited, invite tenders for the supply of dynamos. switchboarde, 
batteries, and street wiring. Meesra. G. Gilkes and Co., of Canal 
Ironworks, Kendal, will furnish all particulars on receipt of £1. Is., 
which will be returned on receipt of a bona fide tender. 


I fracombe.—The Urban District Council invite tenders for the 
. supply and erection of—(Section A) boiler-house plant, boilers, 
economieer, fittings, etc. ; (B) engine-house plant, steam dynamos, 
condensers, pumps, steam and exhaust pipes, etc. ; (C) switch. 
board, ete.; (D) underground mains, lamp- poste, ete.: (E) 
accumulators ; (F) meters; (G) crane, etc. ; (H) builder. Tenders 
by Sept. 25. 

East Ham.—The Urban District Council invite tenders for the 
supply and erection of the following: (Section A) combined 
electric light and traction plant—engine, generators, everhead line 
equipment, motorcars, switch , arc lamps, ete. ; (B) water- 
tube boilers, feed pumps, piping, condeneers, cooling tower, tank, 
and purifier ; (C) cable for electric lighting. Tenders by 12 noon 
on Sept. 9. For details see advertisement. 


London, N.E.—The Electric Lighting Committee of the Hackney 
Vestry invite tenders for four sets of direct-current steam dynamos 
(either high or low speed). Specification, etc., may be obtained 
from Mr. Robert Hammond, M. I. C. E., the consulting engineer to 
the Vestry, 64, Victoria-street, Westminster, London, S. W., on 
payment of £5. 5a., which sum will be refunded en the return of 
the specifica ion filled up with a bona fide tender. Tenders by 
4 p.m. on Sept. 12. 


Dundee.—The Town Council invite tenders for the overhead 
line equipment and rail Bonding of the Perth-road route and the 
Lochee route. Specifications, forms of tender, etc., on application 
to Mr. Walter H. Titteneor, city electrical engineer, Dadhope- 
creecent-road, Dundee, on deposit of £2 for each section. Tenders, 
marked on the outside Tender for Tramway Plant,” to be sent 
to Sir Thomas Thornton, LL.D., town clerk, City Chambers, 
Dandee, by Aug. 23. 


West — The Corporation invite tenders for supply 
and delivery of the arc lamp posts, brackete, and wall boxes to 
specification No. 7. Specification, etc., may be obtained from 
Mr. Higeon Simpson, town clerk upon payment of £1. 1s., to be 
returned on receipt by the Corporation of a bona fide tender. 
The specification may be seen at (but not obtained from) the office 
of Prof. A. B. W. Kennedy, 17, Victoria-street, Westminster, 
London, S.W. Tenders by noon on 28th inst. 


Glasgow.—The Corporation invite tenders for the supply of (1) 
ewitchboards and instruments; (2) high-conductivity copper bus 
bare, unmachined ; (3) electricity meters. Copies of specifications, 
with form of tender, may be had on application to Mr. W. A. 
Chamen, the engineer, 75, Waterloo-etreet, Glasgow, upon pay- 
ment of £2. 2s. for each specification. Tender, marked Tender 
for ——, Electricity Department,” must be sent to Mr. J. D. 
Marwick, town clerk, City Chambers, Glasgow, by Aug. 2. 


invite tenders for engines, 


Devonport.— The Devonport and District Tramways Company 
invite tenders for (Contract A) permanent way, bed, paving 
and bonding of about 4} miles of double line; {Contract B) over- 
head conetruction for about 44 miles of route. Contracturs may 
tender for one or both of the above contracts, but not for a portion 
of either. Specifications, etc., may be obtained from the com- 
peny’s engineers, Mr. C. Chadwell, Richtnond-chambers, Black- 

urn, or Mr. C. H. Gadsby, 20, Victoria-street, Westminster, 
S.W., upon payment of £5 for each contract, which sum will be 
1 on receipt of a bona fide tender. Tenders by noon on 

sb inst. 


Colwyn Bay.—The Urban District Council invite tenders for 
boiler, feed pipes, pumps, tank, feed-water heater, steam and 
exhaust connections, 60-kw. steam dynamo, balancer, and boosters, 
ewitchboard, accumulators, and street cables. Particulars, form of 
tender, etc., of Mr. William Jone-, A. M. I. C. E., town surveyor, 
Council Offices, Colwyn Bay, and of Mesers. Lacey, Clirehugh, and 
Sillar, 2, Queen Anne’s-gate, Westminster, and 78, King-street, 
Manchester. Tenders, endorsed ‘Electric Lighting, Contract 
No. —,” must be delivered to Mr. Jos. H. Roberts, clerk, Council 
Offices, Colwyn Bay, by 10 a.m. on Aug. 22. For details see 
advertisement. 


Waterloo (Lancs.).—The Urban District Council’ invite tenders 
for the supply of steel rails, with fishplates. bolts, nuts, tie bars. 
etc., and for the construction of about 1 mile 5 furlongs of 
tramway track, including approximately 2,806 superficial yards 
of wood paving and 26,147 euperficial yards of granite sett paving. 
The work will be let in two contracts: (Contract No. 1) steel 
rails, fishplat ee, etc.; (2) laying the tramway track and construc- 
tion of roadway. Specifications, ets., may be obtained from Mr. 
F. Spencer Yates, A M. I. C. E., surveyor to the Council, Town 
Hall, Waterloo, on payment of a deposit of £2. 23 , which will be 
‘i a on returned on receipt of a bona fide tender. Tenders 

y Sept. 6. 


Perth.—The Commissioners invite tenders for the supply and 
erection of water-tube boilers and fittings. economiser, feed pumps, 
etc. ; pipework, eic., in engine and boiler house; surface oon- 
denring plant; steam dynamos, balancing motor generator and 
booster (vertical high-speed engines); storage batteries; main 
switchboard and connections; overhead engine-room travelling 
crane ; underground mains, conduits and roadwork for public and 
private lighting; station lighting. Plans, etc., and forms of 
tender may be obtained of Mr. W.C C. Hawtayne, M.I E E., 
consulting engineer, 9, Queen-street-place, London, E.C., on 
payment of five guineas. Tenders by 12 noon on Aug. 28, For 
details see advertisement. 


Southport.— The Corporation invite tenders for (Specification 1) 
supplying, delivering, and laying tramrails, points. - d oacings, etc., 
and bonding and laying permanent way, exclusive of concretin 
and paving; (8,ecification 2) supplying, delivering, an 
erecting over head equipment, including poles, trolley wiree, guard 


wires, etc Specifications, etc., can be obtained from Mr. J. 
Davies Williams, town clerk, Town Hall, Southport, on payment 
of £3. 3a. (for each specification), which will be réturned on the 


receipt of a bona fide Tender. Plans and drawings may be seen 
at, and particulars obtained from, the office of the borough 
engineer, Mr. R. P. Hirst, as to Specification 1, and from the 
elec: rica] engineer. Mr. C. D. Taite, as to Specification 2. 
Tenders by Sept. 12. l 


London, 8.W.—Tbe Vestry of St. Mary, Battersea, invite 
tenders for the supply, erection, and carrying out of work in con- 
nection with the electric lighting of the parieh as follows : Speci- 
fication Nu. 4—overhead travelling (hand or electric) crane; 
No. 5—batteries ; No. 6—steam. etc., pipes, feed pumpe, feed 
heater, tanks ejector condensers, economiser, sump pump, tools, 
etc.; No. 7—switchboard and boosters. Persone tendering are 
at liberty to tender for either specification, but not for part 
of a specification. General conditions, forms of tender and con- 
tract, and drawings ma} be obtained on application to the Vestry 
Clerk, at the Municipal Buildings, Lavender-hill, S.W., on pay- 
ment of £3. 33. for each specification. Tenders, sealed and marked 
“ Electric Lighting, Tender to Specification No. —, must be sent 
to Mr. Marcus Wilkins, vestry clerk, Municipal Buildings, 
Lavender-bill, by 12 noon on Aug. 31. The contract will be 
prepared by and at the expense of the Vestry. Persons tendering 
will be required to declare in their tender that they.pay the trade 
union rate of wages, etc., and must append to the tender a 
tchedule of the wages paid to the various classes of workmen 
emp’oyed by them at the time of tendering. 


RESULTS OF TENDERS. 


Pembroke.—The following tenders have been accepted by the 
1 1 District Council for plant in connection with the electricity 
works: 

Wheeler Condenser and Engineering Company (Section K, 
condenser, air pump, and feed heater) £ 

Klein Engineering Company, Limited (Section L, water- 
cooling: plant) ũ hh neasavendteyes 

London, 8.W.—The following tenders have been received by 
the Chelsea Electricity Supply Company, Limited, for the erection 
of a sub-station at Milner-street, Cheleea : 


Higgs and: HIlnn.ns;s;;:᷑̃ £5,124 
Killby and Gayle sessososo 4, 694 
B. E. Nightingale 2 .. 4, 635 
F. and H. F. Higgs 3 — *. 4,617 
Holliday and Greenwood. s ETC 4,544 
Lolo and Lightfoot (accepted) . .. . . f 22... 4, 406 


- 


4825; Electric Light Company, 
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Rathmines (Ireland).—The following tenders have been accepted 
by the Urban District Council for plant in connection with the 
- electricity works : 


Veritys, Limited (Section K, public arc lamps and 


poste) 
J. Spencer, Limited 3 L. generating station 


pipework, feed tank, feed heater, etc.)) ꝗ . 1,997 18 8 
Wheeler Condenser and Engineering Company 

(Section M, condenser and air pump) .. ........ ...... 413 0 0 
Klein Engineering Company, Limited (Section N, 

water-cooling plant) uU] UP P PU ꝛ• . . 847 0 0 


Taunton.— The Council have decided to acoept the tender of 


Messrs. Babcock and Wilcox at £3,350 for Section A, and the 


tender of the British Thompeon- Houston Company at £1,372. 168. 
for Section B, subject to Messrs. Kincaid and Co. being able to 
make a satisfactory arrangement with the contractors for taking 
out of the contracts such work as can be done locally. and that the 
Local Government Board be communicated with, with a view to 
their consenting to the sum estimated for accumulators being 
applied wholly or partly towards the other parte of the plant 
specified in the estimate. These tenders exceed by about £1,200 
the total amount carried into the estimate laid before the Local 
Government Board. 


BUSINESS NOTES. 


Yorkshire College, Leeds.—The next session will begin on 
Tueeday, Oct. 3. 


Farnworth.—The District Council have decided to supply their 
own electricity plant. 


Rotherham.— The Town Council are again considering the 
question of tramways. 


Durham College of Science.— Lectures begin at this college at 
Newcastle-on-Tyne on Oct. 3. 


Felixstowe.—The Urban District Council intend to apply for a 
provisional order for electric supply and lighting. 


Doncastor.—It is stated that the electricity works will be 
opened to the public some time before next winter. 


Hammersmith.—The Vestry have completed a loan of £30,000 
from the London County Council for electric lighting purposes. 


Dundee. The promoters of the proposed tramway from Dundee 


to Monifieth have been asked to extend the system to Carnoustie. 


Halesowen.—The Electric Corporation intend to apply for a 
provisional order for Halesowen district for electricity supply and 
the provision of light railwaye. 


Sheffield.—The electric tramcars will be inaugurated on or 
about Monday, Sept. 4. The Board of Trade inspector is expected 
to examine the lines on the 28th inst. 


Wakefield.—The City Council have decided to apply to the 
Local Government Board for power to borrow a farther eum of 
£25,000 for extending the electric lighting works. 


Broughty Ferry.—The Commis:ion are negotiating with an 
electric lighting expert in order to obtain a report upon the 
question of providing electric light for the burgh. 


Nowmarket.—The tenders received by the Urban District 
Council for the lighting of the whole district were : Gas Company, 
£898. The former was accepted. 


Cleckheaton.—The District Council have appointed a committee 
to 5 the preliminaries with a view to an application in 
November for a provisional order authorising an electric lighting 
scheme. 


Lytham.—At the August meeting of the Urban District Coancil 
it was asked that, when the destructor was considered, the 
proposed electric lighting installation should also be taken into 
account. 

Hove Electric Lighting Company, Limited.—The directors 
have declared an interim dividend at the rate of 6 per cent. per 
annum for the half-year ending June 30 last. The dividend will 
be paid on Oct. 15 next. 


Andover.—The Town Council have asked the postal authorities 
to place the loval telephone subscribers on the trunk wire, in order 
that Andover may be placed in telephonic communication with 
other towns as soon as possible. 


Rawtenstall.—The Rawtenstall electric lighting order, which 
has received the sanction of Parliament, empowers the Town 
Council to supply electricity throughout the borough for lighting, 
motive power, and other purposes. 


Hereford.—At the quarterly meeting of the Town Council it 
was reported that the works were progressiny satisfactorily, and 
that the Electric Lighting Committee would be able to supply 
the current in about two montha’ time. 


Bangor.—At a recent mewiu, of the Lighting (Gas and Elec- 
tricity) Committee it was resolved that the Couneil be recom- 
mended to appoint Mr. J. Gill as clerk of works to superintend 
the erection of electric light buildings. 


Leadgate.—An application of an electric lighting company 


desirous to arrange with Consett, Leadgate, and Benfieldeide for 
the supply of cheap lighting pewers, will be discussed at the next 


monthly meeting of the Distriet Council. 


West Ham. — Mr. Charles Perrin, M. I. C. E., has held an enquiry 
into the application of the Town Council for sanction to borrow 
various sums, including £5.750 for replacing the paving in various 
streets after the laying of electric light mains. 


Halifax. Sir Francis Marindin, chief inspector of the Board of 
Trade, made his inspection of the new tram routes to Illingworth 
and Pellon on Saturday, and having passed both routes, cars were 
running both to Pellon and Illingworth by noon. 


Gosport.—The Electrical Power Distribution Compsey intend 
to apply to the Board of Trade for a provisional order, and the 
District Council have informed the company that the Council 
have resolved to apply for a provisional order themselves. 


Liverpool and Paris Telephone.—Negotiations are proceeding 
with the French Post Office with regard to tariff and other 
matters, and no difficulty is apprehended in eventually establish- 
ing telephonic communication between Liverpool and Paris. 


Woiverhampton.—The Council have ratified an agreement 
concluded with Messrs. Chubb and Sons for the supply of elec- 
trical energy to their new manufactory at 4d. per unit for lighting 
purposes, and IId. per unit for power for a term of five years. 


Harrogate. At their qu-rterly meeting on Monday the 
Council decided to extend the electric lighting station and the 
mains and purchase new plant, at a cost of £28,000, and to ap ly 
to the Local Government Board for sanction to the loan of that 
amount. 


New Firm.—Messrs. J. H. MacKail and Co., electrical and 
consulting engineers and contractors, 30 St. Andrew-square, 
Edinburgh, have traneferred their businees to Mr. Wm. Finlay, 
A.I.E.E., who will trade under the name of William Finlay 
and Co. 


Bacup.—We are informed that the proposals made to the Cor- 
poration by Messrs. Handcock and Dykes are on behalf of the 
United Kingdom Tramways Light Railway and Electrical Syndi- 
cate, Limited, by whom the firm has been retained to advise them 
on the subject. 

Colchester. Mr. E. Sandford Fawcett held an enquiry on 
Wednesday into the application of the Corporation for permission 
to borrow £6,500 for additional plant, for the extension of mains, 
and for an amount expended on the capital account over and above 
the loan first sanctioned. 


Leadgate.—At the last monthly meeting of the Urban District 
Council a deputation from the Durham County Electrical Supply 
Company waited upon the Council in reference to the advantages 
of lighting the etreets by electricity. It was decided to bring the 
matter forward at the next meeting. 

Walsall.—Application has been made for the electric mains to 
be extended in Stafford-street as far as St. Peter's Church, but as 
the cost of the extension is estimated at £184, the Council have 
decided not to make the extension ab present, as the probable con- 
sumption would be wholly anremunerative. 


Stirling.—The Police Commission have agreed that five ad- 
ditional all-night and five 11 o'clock are lamps for public lighting 
should be erected in the apper part of the town, in addition to the 
20 formerly agreed upon for the whole of the burgh. It is expected 
that the light will be ready about October or November. 


Blackpool.—At a meeting of the directors of the Central Pier 
on Wednesday last, a plan for the lighting of the whole length of 
the jetty by electricity for the convenience of the autumn arrivale 
of steamers was submitted, and permission was given for the 
echeme to be carried out. The work is to be proceeded with 
at once. 


Dewsbury. A conference of representatives of Dewsbury, 
Heckmondwike, and Cleckheaton, who are amalgamated for 
carrying out a combined tramway scheme to serve the districte 
named, are unanimously in favour of further action being taken 
in opposition to the Electric Traction Company being granted the 
monopoly. 

Ava—The Burgh Commissioners have agreed to approve 
generally of the proposal of the British Electric Traction 
Company, Limited, to lay an electric railway from Stirling to 
Trilicoultry, pareing through the burgh of Alva, subject to all the 
details being adjusted to the satisfaction of the Commissioners and 
their engineer. l 

Driffield. —A letter from the Drake and Gorham Electric Power 
and Traction Company, Limited, asking consent and assistance 
to their application for an order ander the Light Railway or 
Tramways Act for the construction of a line connecting Driffield 
with Beeford is before the Highway Committee of the Urban 
District Gouncil. 

Rhyl.—At the monthly meeting of the Urban District Council 
on Monday last, the recommendation of the Electric ec 
Committee that Messrs. Trentham and Peere, of London 
Manchester, be instructed to prepare a scheme, report, and plans 
for an electric lighting installation, in connection with a refuse 
destructor, was confirmed. 

Seaforth.— A start has now been made towards the proposed 
electric tramways from Seaforth to Crosby. The contra: tors are 
Meesrs. Holme and King. Messrs. Bruce and Still have the 
galvanising portion of the building well in hand. The conetruc- 
tion of the line, it is anticipated, will be completed long before 
the stipulated time (next Easter). 

Maidstone.— The District Council have agreed that the eite for 
the electric lighting station be in the Fair Meadow, and that the 
eurveyor’s estimate for a Horsfall's Furnace Syndicate, Limited, 
dust destructor be accepted, and plans and specifications be 
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prepared for the erection of the same in the Fair Meadow site, in 
connection with the electric lighting scheme. 

Castteton.— With regard to the proposed renewed application 
of the Lancasbire Electric Lighting Company for the purpose of 
supplying electricity in the area covered by their last Bill, the 
Council have decided to oppoee the granting of the proposed 
powers to the company unless satisfactory arrangements are made 
witb the Castleton Council if their district is affected. 

Greenock.—It is reported that Mr. W. M. Murphy, Dublin, 
who bad a conference with the Tramway Committee last week, 
expressed the opinion that if the 44 miles of tramways within the 
bargb were equipped and worked with electricity the scheme 
would pay. He was prepared to come to an arrangement with the 
Corporation, and was willing to abide by his former offer. 

Litherland.—At the last meeting of the Council a letter was 
read from the Lancashire Electric Power Company asking the 
Council to assist them in getting powers to supply electric energy 
in different parte of Lancashire. It was resolved that the Council 
reply stating that, though not in direct opposition, they could not 
consent to the Lancashire Electric Power Company’s request. 

Islington.—Thbe Vestry have received a letter from the London 
County Council informing them that it was intended to apply in 
the next session of Parliament for powers to construct a tramway 
diagonally through the parish, from Caledonian-road to Black- 
stock-road, and asking for the assent of the Vestry to the scheme. 
The Vestry empowered the clerk to give notice of formal assent to 
the proposed Bill. 

“Hurricane” Fan Motors.—The Stewart Electrical Syndicate, 
Limited, 5. New Compton-street, Charing Cross- road, W.C., have 
issued a price-list of Hurricane fan motors for direct current, 
for which they have been appointed sole British agents. The 
current required is stated at 12in. at 110 volte, 40 amperes, and 
16in. at 110 volts, 85 amperes. We wish the firm every success 
in their new venture. 

Wealdstone.—The Finance and Legal Committee have reported 
to the Urban District Council that they had considered a letter 
from the Harrow Electric Light and Power Company given notice, 
as required by their order of 1894, of certain proposed extensions 
of their mains, and had left the matter in the clerk’s hands to 
approach the Board of Trade with regard to the proposed 
extensions in the Wealdstone district. 

Montrose.—At a special meeting of the Town Council on 
Monday the draft deed of transfer of the provisional order 
org to Messrs. Edmundeons, Limited. was approved of. 

he contracte between Edmundsone ou the one band, and the 
Angus Electric Lighting Company on the other, were also 
approved of. The valae of the works proposed to be put down 
at Montrose and Brechin is £15,000 each. 

Devonport.—The Tramway Committee have recommended the 
Borough Council to apply for parliamentary powers in the next 
seesion of Parliament for the construction of tramways from the 
janction of Exmouth and Albert roads to the junction of Stoke- 
terrace with Tavi⸗tock - road; from Keybam North-gate to Mile- 
house, vid Ford Valley; and from Milehouse to Dock-lane-end. 
A further report is to be brought forward at the next meeting. 


Street.—Tbe Urban District Council bave been authorised to 
advance to the Light Railway Development Company, Limited, or 
the company to be formed for constructing and working the 
pro light railway from Glastonbury through Street to 
Bridgwater, and from Bridgwater to Othery and Langport, either 
by way of loan or as part of the share capital of such company, or 
5 in one way and partly in the other, any sam not exceeding 

Wednesbury.—At the quarterly meeting of the Town Council 
it was resolved that the necessary steps be taken for acquiring by 
purchase from the South Staffordshire Tramways Company, 
pursuant to the provisions of the Tramways Act, 1870, such 
portion of their andertaking within the borough of Wednesbury 
as is comprised within the Staffordshire Tramways Order, 1879. 
A special meeting of the Council will have to be held to confirm 
this decision. 

Yarmouth.—The report for the past quarter states that the 
number of customers has increased to 368, using 17,739 lampe. 
The income had been £1,209. 15s., showing a net profit, after 
paying for production, repaymente of capital, interest, etc., of 
£12. 58. 3d., in what is financially the worst quarter of the year. 
The surveyor is enquiring as to the price of another 150-kw. alter- 
nator and engine. The Town Council have decided to advertize 
for a meter inspector at 20s. per week. 

Jandus Aro Lamp Company.—We are asked to state that com- 
munications re above should be addressed to the Hartham-road 
Works only if they relate to the supply of manufacturing require- 
mente to the Company. All communications referring to the sale 
or working of the Jandus lamps, as also all matters relating to 
licenses to manufacture under royalty, should be addressed, as 
hitherto, to the Company’s sole agents, Mesers. Drake and Gorham, 
. 66, Victoria-street, Westminster, S. W 

Penarth.— According to the electric pa eat order, under the 
terms of purchase discussed and arranged with the Council, the 
latter have the right to acquire the undertaking as a going 
concern, if they think fit, at any time after the fifteenth year, but 
it is aleo provided that the undertaking may be acquired by the 
local authority without any consideration beyond the value of the 
plant and material at the expiration of 28 years. It is now pro- 
poeed to extend the latter period to 35 years. 

Ben Cteuch.—The Stirling Observer says, with reference to the 
proposed electric railway to Ben Cleuch, nothing will. keep corre- 
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spondents championing the claims of Alva or Dollar from airing 
their opinions, but it will be a case of love’s labour lost. The 
engineers and promoters of the Ben Cleuch Railway are, it is as 
well to remember, not just going to begin to consider the project. 
They have finished doing so, the route has been already settled by 
practical eurvey, and it is to be hoped that the cubting of the firat 
sod will not be long delayed. l 

London Gazette.—A receiving order has been issued re L. 
Lawrence, trading as Lawrence and Butcher, 3, Stefford-street, 
dated Aug. 9. The first meeting of creditors in the eame estate 
will take place on Aug. 24 at 11 a.m. at Bankruptey- buildings. 
Carey-street, W.C., and the public examination on Sept. 19 at the 
same hour and place. Adjudication re above (No. 829 of 1899) 
took place Aug. 11. A release of truetees has been signed re E. A. 
Ingold. Wandsworth Bridge-road, Walham Green, dated June 26, 
by Mr. H. Brougham, official receiver. 

Southend.—-The following have been appointed a epecial com- 
mittee in order to secure the carrying into execution of the light 
railways order at a not later date than the early summer of the 
year 1901: Aldermen Brightwell, Burrows, Dennis, Tolburst ; 
Councillors Allen, Doody, Martin, Prevost, Berry, Christmas, and 
Kerry. They are to enquire into and report on any main question 
left open to the decision of the Council before presenting tenders 
fur acceptance. Both the tramway and electric lighting schemes 
are to be considered together by the Council. 

Glasgow Tramways.—Up to the present time the annual sum 
paid by the Tramways Committee to the common good fund has 
been £9,000, but it has now been agreed that for the next three 
years the amount shall be £12,500, and after that period the sum 
shall be increased to £15,000 The Tramway Committee have 
decided to recommend the acceptance of the tender of E. P. Allis 
and Co., of America, at £114 554, for supplying engines for the 
driving power for the electric tramways. It is reported that 
Mesers. D. Stewart and Co. tendered at £54,800 for a lighter type 
of engine. 

Persopal.—Mr. A. H. Roe has been appointed departmental 
electrical engineer to the Bradford Corporation in succession to 
Mr. C. A. L Pruemann. who has undertaken the duties of elec- 
trical engineer to the Doncaster Corporation. Mr. Roe formerly 
acted as Mr. Prusmann's aesistant.—Mr. O. M. C. Heyl bas 
resigned his position as district manager and engineer to the 
Newcastle branch of the Engli-h Industrials Company, Limited, 
electrical and mechanical engineers and contractors, of Man- 
chester, and has joined the engineering staff of the Allgemeine 
Electricitats-Gesellacbaft, of Berlin. | | 

Iiford.—The report of the Tramways and Electric Lighting 
Special Committee who had visited Glasgow and other places, 
adopted at the last meeting of the Urban District Council, stated 
that they had come to the conclusion that the overhead trolley 
system was the most economical and most suitable form of tram- 
way traction which had at present been devised ; and they recom- 
mended the Council to adopt it. The chairman having stated that 
the report did not bind the members to anything, a hearty vote of 
thanks was accorded the Lord Provost and Corporation of Glasgow 
for the assistance they bad rendered the deputation. 

York.—At the quarterly meeting of the City Council the 
chairman of the Street« and Buildings Committee said that some 
time ago the tramways company approached the Corporation with 
an application for an extension of their system, and leave to run 
electric trams. The oommittee thought that as the time would 
soon expire in which they could give notice for the purchase of 
the undertaking, it would be as well to open negotiations, and 
they had, therefore, decided to ask the tramways company the 
price at which they would be prepared to sell their undertaking 
to the Corporation, as from July 1 next. The report was adopted. 


Pheonix Dynamo Cempany.— We understand that the Phenix 
Dynamo Manufacturing Company, of Bradford, have removed 
into larger works some three or four times the size of their old 
premises. These, while being more in the centre of the town, are 
better adapted for their purpose than the old ones. Besides 
putting down several new machine tools, they bave in other ways 
increased their facilities for gaiok output. They are now making 
a run of machines varying from 5 b.h.p. to 100 b. h. p., having 
maltipolar fields and slotted armatures, theee being mostly quite 
new designs. We understand that the firm is very busy at the 
moment. 

Keighlev.—At last week’s meeting of the Town Council the 
Gasworks Committee reported that the electric lighting order had 
received the Royal assent. The electrical engineer will probably 
start his work this montb. In reply to the question whether the 
committee had considered the advisability of erecting a destructor 
and so using the waste matter of the town, and preventing any 
further extension of the tip near the gasworks, it was stated that 
the usefulness of a destructor had been under consideration several 
timee, but in the opinion of the experte whom the committee con- 
sulted, and on whose report they were acting, the erection of a 
destructor in connection with the generation of electricity was not 
considered ad visable. 

Lianelly.—At a recent meeting of the Estate Committee of the 
Borough Council a representative of the English Industrials Com- 
pany, who had written to the Council offering to undertake the 
work of lighting the town by electricity. and also providing 
electric traction, was present, and the details of the scheme were 
discussed. It was said that the Council would not think of parting 
with their provisional order unless a larger than the compulsory 
area were to be lit. Several questions were asked as to the pro- 
vision of electric tramways, not only in the town bub in the outside 


district, including Felinfoel, PwIl, Dafen, and Liwynhendy. It 


222 


was finally decided that the company's detailed plans and esti- 
mates should be laid before the Council within six weeks. 


Taunten.—Mr. Ed. B. Thornhill, electrical engineer, reported 
at the last meeting of the Town Council that the first 75-kw. had 
been fixed for the A yat two months, and was running most satis- 
factorily in parallel with the other large alternators. The founda- 
tion for the second 75-kw. steam alternator had been finished, and 
they had started erecting the Willans engine thereon. The 
rectifiers had been running the public arc lampe most satisfactory 
during the past quarter. The lamp connections to the mains 


during the past quarter were equivalent to 880 8-c.p. lamps. 
Theoy ~ 8 one 2 b. h. p. and one 1 b. h. p. motors and one 
an motor. 


Po: tamouth.— Mr. F. J. S. Hopwood, C. B., has held an 
enquiry with regard to the objection of the Corbarat ion to a 
proposed six-mile military electric railway from Portsmouth to 

sbam, which was recently passed by the Light Railway Com- 
missioners. The Corporation objected to the location of the 
proposed terminus on the ground that it would be dangerous to 
passengers. Mr. Hopwood suggested that u temporary arrange- 
ment might be upon, with the view ultimately of making 
a junction between the tramways and the light railway. Mr. 
Banister, at present engineer to the Norwich Electric Tramways 


Company, has been appointed tramway superintendent. Work on 
the Portsmouth and Horndean Light Railway is to be started 
immediately. 


Carlisle.—The promoters of the tramways having given notice 
to the town clerk that they would require to be supplied with 
electrical energy for the tramways on Jan. 1, tenders are being 
called to carry out the proposed extensions at the electric lighting 
station according to specifications Seppe by Prof. Kennedy. 
The committee have instructed the electrical engineer to get 
additional service boxes, service fuse boxes, meters, and mains at 
a cost of £920, and to spend £150 upon extending the electric 
cable in order to supply the police office with the light. The 
following have been appointed members of the Electric Lighting 
Committee: The Mayor, Meesrs. Scot (chairman), Dove, R. 
Crowder, Lightfoot, Story, Hope, Riteon, Long, Buck, Johnstone, 
and Redmayne. i 

Tramways —The Bill confirming the provisional order 
in reference to the Clayton Urbap Dietrict Council tramways 
received the Royal assent on Aug. 9. The pro line is nearly 
a mile in length and has the continuation of the Bradford system 
of Queensbury. Queensbury is carrying out a tramway scheme of 
its own, which will eventually couple. up to the Halifax trams, and 
when Clayton is completed it wiil be possible to ride from Brad- 
ford to Halifax by she overhead electric tramways. The Clayton 
District Council and the Bradford Corporation have come to an 
agreement whereby the latter authority runs the line when it is 
completed, bud they have to provide their own electric equip- 
ment. Meesrs. J. Waugh and Sons, civil engineers, Bradford, are 
the engineers to the scheme. 

Weman und Wire.—George Smith, 37, of Tiverton-street, 
obtained six months hard labour on Monday for stealing a coil of 
electric wire, value £6, from Meesrs. Clowes, printers, Dake- 
street, London Bridge. The theft and the thief were discovered 
simultaneously by meane of a galvanometer which had been rigged 
up for that express purpose. Thete were two wires connecting 
the coil with the warehouse, so that? as soon as the coil was toughed 
a handle in the warehouse would move, and thus indicate what 
was taking place. When the handle moved the prisoner was dis- 
covered handing the wire over toa woman. Smith said this was 
the first wire he had taken, and he was extremely sorry. He was 
now getting an honest living by working in the piece ‘‘ Woman 
and Wine” being performed at the Surrey Theatre. 


Bradford.—The Corporation have given notice to the National 
Telephone Company to terminate their wayleave agreements in 
that city. A resolution has been authorising the purchase 
of materials for the construction of the Appice Dg sections of tram- 
ways and light railways: tramway No. 2, with its branches, from 
Tyrrel-street to Lidget Green; tramway No. 7, with ite branches, 
from the present terminus of the Leeds-road line to the city boun- 
dary, and the light railway from the Bradford city boundary to 
dhe boundary of the city of Leeds at Stanningley. Upon a question 
being raised at the last Council meeting whether the city electrical 
engineer, Mr. A. H. Gibbinge, should be allowed, whilst holding 
that office, to enter into a contract with the Town Council of 
Southend on-Sea with regard to the transfer of their electric light- 
ing order, it was stated that Mr. Gibbings had already given up 
the Southend undertaking. 

Appointments Vacant.—As will be seen from our advertisement 
columns the D.P. Battery Company are requiring a works manager 
at the Lumford Mills, Derbyshire. The Pontefract Guardians 
require an electrical engineer to advise upon the most auitable 
scheme for lighting the Union Workhouse. The Dundee Town 
Council have a vacancy for a junior shift engineer, and the Edin- 
burgh Corporation have two vacancies for the post uf assistant 
engineers at their electric supply stations. Vacancies for an 
electrical draughtsman, prime cost clerk, and an office assistant 
will aleo be found in the same columns. The Bolton Corporation 
invite applications for the appointment of borough ane ness: The 
commencing salary is £600 per annum, and the Wimbledon Urban 
District Council are e to appoint a junior watch engineer 
at a commencing salary of £78 per annum. 

Bolton.—The Electricity Committee have decided, in view of 
the extensive alterations now being carried oub ab the Electricity 
Works, Spa-road, that no further connections be made to the mains 
until Oct. 2. The dispute with the electrical wiremen employed 
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by the Corporation respecting wages and rate of pay for over- 
time, which commenced a week ago, was settled on Toeeday, and 
the men have resumed work, the five men who were en in 
their places being retained. An arrangement was come to whereby 
the men are to receive 9d. per hour instead of 84d. as formerly, 
the minimam to be fixed at 8d., and as regards overtime rates 
will be paid time and a quarter for the first bwo hours worked, 
time and a half for what is worked afterwards. A clause has been 
inserted in the terms of agreement to the effect that assistante 
under 21 years of age are not to be interfered with in the event of 
any diepute. 

Nottingham.—The report of the city engineer and electrical 
engineer concludes as follows : ‘‘ We have not been influenced in 
our decision by any conclusions come to by other cities, but have 
carried out an entirely independent investigation, and we cannot 
help regretting that we cannot recommend the underground 
conduit. What is wanted in this city is cheap and rapid transit, 
and this can be given by the overhead trolley system, but 
transit cannot be given in this city by the underground conduit 
system. If the latter were constructed, we are afraid that the 
popular voice would demand cheap fares, and, if acceded to, the 
result would be a very great financial loes instead of a profit to 
the city. We, therefore, in conclusion, beg to recommend most 
anhesitatingly that you ehould adopt the system known as the 
overhead trolley system, as it is the only system which in this city 
would be a financial success.”— Nottingham Weekly Express. 

Cardifi.—Mr. Appelbee’s salary has been raised by £50 per 
annum. A proposal that he be allowed to take pupils was 
defeated, and was referred to as a ‘‘ mischievous principle.” The 
conditions propoeed appeared fair enough. They were as follows: 
(1) that a premium of £50 per annum be paid by each pupil to the 
Corporation, the electrical engineer to receive thereout the sum of 
£15 ; (2) that the term of pupilage be for a period of two years; 
(3) the number of pupils to be taken at any one time nob to exceed 
two, and that the selection of the pupils be made by this com- 
mittee. While one speaker justly advanced that the engineer 
should be allowed to take pupils like the town clerk and borough 
engine saying that they did not want boys, but someone with 
technical knowledge who desired to add a couple of years’ 
practical experience, the principle contention of the propos of 
the amendment was the worn-out electioneering claptrap thad such 
chances should be open to the sons of working men. 

Aberdeen The Watching and Lighting Committee of the 
Aberdeen Town Council last week had under consideration the 
improvement of the street lighting in.the centre of the town. In 
view of the removal of the overhead electric lampe in George- 
etreet, coneequent un the introduction of electric tramways, a plan 
was submitted by Mr. Bell showing how 20 of the lampe could be 
utilised by extending the present street electric lighting along 
Broad-strest and up Gallowgate as far as St. Paul-street, thea 
down that thoroughfare to connect with George-street. Lamps 
would also be placed in Upper Kirkgate and School-hill, to a point 
opposite the Art Gallery ; and io Netherkirkgate from Broad- 
atreet to St. Nicholas-street, with a central connecting light in 
Guest- row. The cost of this, including the laying of cables, etc., 
is estimated at £410. The committee unanimously resolved to 
recommend the Council to adopt the scheme. On the general 
question of improved street lighting, the convener stated that the 
matter would receive due attention when the extension of the 
tramways had been settled, as any arrangement made at present 
might mean a waste of money, since the system would probably 
have to be altered when the tramways were introduced. 

Dublin —It is expected that the tramway company will be able 
to open the Rathmines and Incbicore lines for electric traction 
about Wedneeday next. Two of the six dynamos have already 
been erected, and, it is stated, satisfactorily withstood the severe 
trials to which they have already been subjected. The foundation 
upon which they are built is composed of concrete blocks standing 
28ft. high. The main building is 200ft. in length and about 80ft. 
in breadth, the boiler-house and engine-house measuring 83tt. 
from the floor to the apex. There are two chimneys, each above 
200ft. in height. The machinery for handling the coal is of the 
most powerful and ingenious description. The station faces the 
Ringsend Dock, and on the arrival of coal-laden veesels 
grapplers will pass into the ship’s hold, the coal will then 
raised to the tower, passed into bunkers capable of holding several 
hundred tons, and afterwards allowed to fall down as required 
through shoots to the mechanical stoker attached to each engine. 
The machinery has been supplied by Meesrs. C. W. Hunt and 
Co., New York. The machinery for the production of the motor 
power has been supplied by the firm of Mesers. Allis and Son, the 
eteelwork used in the building being furnished by Messrs. Reter 
and Conoly. The contractors for the brickwork were Meesrs. H. 
and J. Martin, Dublin and Belfast. The equipment of the power 
station will enable the tramway company to operate over & 
hundred miles of street railway. Mr. J. M. Toole will be the 
resident engineer. 

Epping Forest Ratiway.— Now that the Great Eastern Railway 
Company is farthering the cause of the London, Walthamstow, 
and Epping Forest Railway, there is every prospect, says the 
Oity Press, of the work of construction being taken in hand 
without the dolay caused by litigation. The proposed line, which 
will practically obviate the necessity of immediate extension by 
the Great Eastern in the same direction, will be about 14 miles 
in length. Starting from South-place, Finsbury, it will rua to 
High Beech. I will have junctions with the Great Eastern near 
Tottenham and Clapton, so as to enable trains from Palace Gate, 
Enfield, Walthamstow, Hertford, and the Cambridge main line to 
run to South-place, It will also have a junction near Hoe stroei 
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so that Great Eastern trains running between Liverpool-street, 
Fencharch-street, and Stratford will have access to High Beech. 
Great Eastern trains will also be able to run to Chingford from 
South-place. The junction at Tottenham will give further accees 
to South-place froin the Tottenham and Hampstead line. The 
new line is to be worked by the electric current. 


Brighouse.—A Brighouse contemporary, discussing the ques- 
tion of tramways for the borough, says: ‘‘ Three courses appear 
to be open for adoption—viz., (1) to offer facilities to a private 
company to supply the service, (2) to adopt a municipal scheme 
of our own, (3) to accept the offer of Halifaxor Huddersfield, or both. 
The last course suggested, that of accepting the offers of Halifax and 
Huddersfield, with the possibility of a like approach from Bradford, 
is the one which most forcibly commends itself tous. By doing so 
the Corporation incur no liabilility, and facilitate communication 
between the respective portions of the borough and the adjoining 
centres of population. Ib brings the possibility of a tram service 
within measurable distance, whilst to wait until the establishment 
of such a service was justified by the population would be to wait 
another decade at least; and we are of opinion that so far as 
outside enterprise is concerned the people of Brighouse would 
much prefer to deal with and trust the good faith of municipalities 
than that of private speculators. The matter is important and 
exceedingly urgent. The Parliamentary Bills of Halifax and 
Huddersfield are required to be put into shape within the next 
1 months, and an answer must be given by Brighouse before 
then.” 


Lowestoft.—At the quarterly meeting of the Lowestoft Town 
Council on Monday a long discussion ensued upon the question 
of electric trams for the pecan Sie At an informal (private) meet- 
ing of the Council held on July 18 it was resolved, according to 
the Kast Anglian Daily Times, on the motion of Councillor Jonee, 
seconded by Alderman Capps, that the meeting recommended 
that in consequence of the decision of the Light Railway Com- 
missioners wi ward to the non · oonstruction of the light railway 
from Gorleston to Lowestoft, the Council is now released from its 
engagement to support the East Anglian Light Railway Company ; 
that it ie most desirable that the construction and working of an 
electric or other tramway within the borough boundaries should be 
in the hands of the. Corporation for the sole benefit of the rate- 
payers, and that this Council therefore proceed to obtain sanction, 
enabling them to construct and work, under their own control, 
a system of electric or other approved system of tramway within 
the borough boundaries, and that the General Purposes Committee 
be instructed to prepare plane and estimates and report to the 
Council as early as possible. It was also resolved to recommend 
that the Council should oppose the proposed order authorising the 
construction of railways No. 6, No. 7, and No. 8, and that this 
recommendation be communicated to the Drake and Gorham 
Syndicate. The Mayor proposed the following amendment : 
That, in view of the guarantee by the Drake and Gorham 
Electric Power and Traction Company, Limited, to proceed in 
the next session of Parliament to obtain powers under the 
Tramways Act to construct as a tramway the portions of the 
proposed light railway, for which they failed to obtain the sanc- 
tion of the Light Railway Commissioners, and to subatitute for the 
proposed route of railway No. & an alternative route, to be agreed 
to by the Council, this Council will continue its support to the 
scheme of the said company, on the following conditions: (I) that 
the said company shall forthwith take such steps as may be 
required, and shall use its best endeavours to obtain in the next 
session of Parliament powers for the construction of tbe proposed 
tramway from the Royal Hotel Plain to Gorleston, or to such 
other place beyond the northern boundary of the borough of 
Lowestoft as may be agreed to by the Corporation, and to substi- 
tute for the proposed route of railway No. 6 such an alternative 
route as shall be agreed to by the Council.” ‘‘(2) That provision 
shall be made either in the proposed order of the Light Railway 
Commissioners, authorising the construction of railways Nos. 6, 
7, and 8, or by supplemental eement with the Corporation, 
that the powers contained in the said proposed order, so far 
as the same relate to railways within the borough of Lowes- 
toft, shall not be acted apon without the consent of the Council 
until the result of the application for Parliamentary powers 
mentioned in Clause 1 has been ascertained, and that in case 
the company shall fail to obtain in the next session of Parliament 
Parliamentary powers for the construction of the whole or of any 
part of such propoeed tramway, which, in the opinion of the Cor- 
poration, is required in the interests of the borough of Lowestoft, 
or to alter the proposed route of railway No. 6, the powers con- 
tained in the order of the Light Railway Commissioners, 
authorising tbe construction of railways Nos. 6, 7, and 8, so far as 
they relate to railways within the borough of Lowestoft, shall 
thereupon either (a) become inoperative or (b) be traneferred to 
the Corporation upon such terms as may be agreed upon. That 
the General Purposes Committee be, and they are hereby, em- 

wered to take such steps as may be required to give effect to the 
oregoing resolution. That in case the terms of the foregoing reso- 
lution shall not be agreed to by the company, the General Purposes 
Committee are hereby empowered to oppoee the proposed order 
authorising the construction of railways Nos. 6, 7 and 8, 
and also to proceed to obtain sanction enabling the Corporation 
to construct and work under their own control a system of electric 
or other accepted system of tramway within the borough, 
and for that purpose to prepare plans and estimates, and report 
to the Council at the earliest possible period.” A long discussion 
ensued, after which it was agreed that the whole question should 
be discussed at a special m ‘of the Council on Aug. 22, 
Messrs. J. W. Brooke and Co., of Lowestoft, had written with 


reference to their tender for Sections H and I for electric lighting, 
stating that owing to the rise in the price of materials they are 
unable to sign the contract, and asking for an increaee of 10 per 
cent. on the amount of their tender, but the application for an 
increase was not granted. The Local Government Board have 
sanctioned the borrowing by the Council of £30,000 for the purpose 
of electric lighting, repayable within a period not exceeding 25 
years from the date of the borrowing. 


PROVISIONAL PATENTS, 1899. 


Aue. 8. 

16094. A watchman’s elect ical tell-tale system. August 
Eckstein and He: bert J. Coates, Peel Worke, Adelphi, 
Salford, Lancashire. | 

Imp: evements in method of and means for fnducing 
and eentioliing magnetic circuits. The Britieh 
Thomson - Houston Company, Limited, 83, Cannon-street, 
London. (Charles P. Steinmetz, Unitei States.) (Com- 
plete specification. ) 

Improvements in altornating electric ourre:t motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon- street, London. (Charles P. Steinmetz, United 
Statee.) (Complete specification. ) 

Electrical resistances and heating bodies composed of 
motaliic oxides. Victor Isidore Feeny, 60, Queen 
Victoria - street, London. (Allgemeine Elektricitäts · 
Gesella haft, Germany.) (Complete specification.) 

16167. Improvements in or relating to switches for electric 

traction systems. Herman Otto Joedicke, 111, Hatton- 
garden, London. (Complete specification.) 


E Ave, 9. 

Imprevements in and relating to electric batteries. 
Charles Levetue, 182, Heathfield - road, Handsworth, 
Birminyham. 

16191. Safety guides for trolicys used in overhead electric 
traction. Artbur William Murray, 51, Park-avenue, 
Sandymount, co. Dublin. 

Improvements in and oonnected with multiple switch- 
boards. Hermann Oppenheimer, 55, Redcross-street, 
Barbican, London. (Actiengeeellschaft Mix and Genest, 
Germany.) 

16199, Improvements in and connected with switches for high 


16133. 


16133. 


16140. 


16175. 


16198. 


veltage. Hermann Oppenheimer, 55, Redcross-street, 
Barbican, London. (Actiengesellechaft Mix and Genest, 
Germany.) 


16200. Improvements in and cannected with lampholders. 
Hermann Oppenheimer, 55, Redcross-street, Barbican, 
Londor. (Actiengesellschaft Mix and Genest, Germany.) 

16210. Improvements in the manufacture of thin tubes or 
sheets of copper er other metal by electre-deposition. 
Sberard Osborn Cowper-Colee, 47, Lincolo’s-inn-fields, 
London. i 

Improvements in electrolytic baths. William Walker, 
jun., Frank Richard Wilkins, Jabez Lones, and Joseph 

Lones, 7, Staple-inn, London. 

16228. Improvements in conduits for laying electrical cables. 
William Henry Nichola and W. T. Henley’s Telegraph 
Works Company, Limited, 53, Chancery-lane, London. 

16247. A new mate tal adapted for electrical insulation and 
also for many purposes for which ebonite wood and 
such lihe materials are used. Arthur Smith, Birkbeck 
Bank-chambers, . Chancery-lane, 
London. (Complete spe ification. ) 

16250. Manufacture of colouring matters and their reduction 
products by electrelysis. Richard Mathias Salther, 
Birkbeck Bank chambers, Southampton - buildings, 
Chancery-lane, London. 


Ava. 10. 

16267% Improvements in electrical apparatus for sorting 
articles acoording to one of their dimensions. William 
Henry Lock and John James Milner, 188, Fleet-street, 
Lonion. 

16885. Improvements in plugs for telephone switchboards. 
E. Douglas Pearmain, 12, Houblon-road, Richmond, 
Surrey. 

16200. An apparatus for the temporary closing of an clectric 
ciroulit-current by means ef Serzs’ undulations. 
Jaques Levy, 8, Quality-court, Chancery-lane, London. 
(Complete specification. ) 

16293. Improvements in the manufacture of leaden plates for 
secondary batteries or accumulators, and in moulds 
and too)s to be emp:oyod in such: manufacture. Philip 
Jobn Davies, 115, Cannon-street, London. 

16300. Improvements in safety fuses for electric circuits. 
Ernest Thomas Goslin, 4, South-street, Finsbury, London. 

16300. An improved operating device for olectrice bells and 
house telegraph signals. Ferdinand Schuchhardt, 6, 
Lord-street, Liverpool. (Complete specification. ) 

16311. Improvemonts in or connected with dry cere electrical 
eables. Henry Savage and W. T. Henley’s Telegraph 
Works Company, Limited, 53, Chancery-lane, London. 


16215. 
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Avge. 11. 


16330. Improvements in switches for connecting electric 
machinery. Walter Frederick Jones, Albert Works, 
Hammersmith, London. 

16330. An apparatus for controlling tho supply of electricity. 
William Lord Hardman, 48, Drake-street, Rochdale 

16350. A magnetic needle-threader. Michael Molitar and Franz 
et 70, Deansgate, Manchester. (Complete specifica- 
tion. 

16353. Improved system of tolegraphy and transmission of 
currents of electricity. Frederick Bedell, 1, Queen 
Victoria-atreet, London. (Complete specification. ) 

16363. Duplex electrical alarm. Arthur Richard Warden and 

` Archibald Hunter, 11, Queen Victoria-street, London. 

16873. Improvements in vibrating switehes or contact breakers 
for induotion coils, bells, and the like. Jobn Burns 
52, Chancery-lane, London. (Complete specification.) 

16382. Improvements in connection with spindles and the 
driving of the same dy electricity. James Grieve 
Lorrain, Norfolk House, Norfolk-street, London. (Henry 
B. Sawyer and Russell Robb, United States.) 

16387. Improvements ia brush-ho ders for electric machines. 
Sidney Howe Short, 45, Ssuthampton-buildings, Chancery- 
lane, London. (Complete specification.) 

16395. A new and improved arrangement for controlling 
electric elevators. Emil Alfred Wahlström, 77, Chancery- 
lane, London. 


Ava. 12, 


16410. Improvements in electric arc lamps. 
and Arthur Ernest Angold, Peel 
Salford, Lancs. 

16417. Improvements relating to jointing electric cables. 
Richard Hamerton Hayne. 97, Queen Victoria-street, 
London. 

16439. Improvements in or relating to aro Jamps. George 
Cecil Dymond, of the firm of W. P. Thompson and Co., 
6. Lord-atreet, Liverpool. (Christian J. Toerring, United 
States.) (Complete specification.) 

16444. A method of receiving telegraph signals as displayed 
or photographed by magnetically deflected eathode 
trays. Siemens Bros. and Co., Limited, Birkbeck Bank- 
cbambere, Southampton - buildings, Chancery - lane, 
London. (Siemens and Halske, Actiengesellechaft, 
Germany.) 


August Eckstein 
Works, Adelphi, 


SPECIFICATIONS PUBLISHED. 
1898. 
16114. Telephones for recording the number and duration of 
telephonic conversations. Frank. 
17860. Pushes and like contacts for electrical cirouits. Lambert. 
18172. Continuous-current electrio motors or generators of 
iron-clad or enclosed type. Wilson. 
18883. Syatems for 


of induction motors, Belfield. (Lamme.) 

19116. Shields or guards for the carbon pencils used in electric 
furnaces. BEastick. 

19875. Joint for telegraph aud other wires conveying oleo- 
tricity. Neild. 

19960. Conductors for electric railways. Belfield. 
Electric Traction Company.) 

20027. Eiectrical apparatus for exhibiting and changivog 
advertisements, signs, and the like devices. Douglass. 

20268. Poste and bars applicable for telephone and tolegraph 
posts, railway sleepers, and the like. Hellstrom. 

21364. Battory solntions. Blumenberg. 

243808. Electric batterioe. Haddan. (Columbus Electrizitäts- 

i Gesellschaft m. b. H.) 
26310. Junction boxes, switches, wall plugs, and distribution 


boards for use in electric wiring. Clark, Meaulay, 
and McLaren. 


(Foreign 


1899, 


1558. Secondary or sterage batteries, McDougall. 

4068. Method of manufacturing ocleotric conductors and 
resistances. Bromhead. (Heraeus.) 

4845. 8 relia for registering the supply of electricity. 

ahn. 
6816. Electric cigar lighters. Kessler. 

10596. Electrical apparatus by means of which a prise is 
automatically delivered when a target is hit. Domjen 
and Schrotter. 

10892. Electrical warp stop motions for looms. Baker and Kip. 

11024, Electrical switch and fuse. Gover and Cox. 

11658. Appliance for prevcntiag the fraudulent or erroneous 
ch nging of glow amps in electric light install tions. 
Sismens Bros, and Co., Limited. (Siemens anu Halske 
Aktiengesellschaft) 


11685 Motorcars driven by electrical or other motive power. 


11948. Elestric cirouit ci: sing devices. Wilke. 


converting the energy of alternating | 
electric currents into mechanical energy by means | 


Red. 
JZuamundsons Electricity Corp., Lied., Ord. Shares, | + -17,400 
' Eiectric Construction, Limited .... 


TRAFFIC RETURNS. 


Returns for E Total receipts for 
Line i week — a W half-year. 
decrease. 
Ending 1899. 1898. 1899. | 1898. 
Ping bam Tram- £ £ £ £ £ 
way Coo. Aug 12 |4 824 3 689 +1 135 — — 
Blackpool and Fleet - 
wood Tramroad...| ,, 12 2 1671, 233 + 9347 981 | 4,319 
Bradford City Trame| Feb. 5 145 — — 6,733 | — 
Bristol Tramwaye 
and Carriage Co.. . Aug. 11 |4 4892, 870 +1,619 | — — 
City and South 
London Railway. ., 13 1,033 923) + 110 6,666 | 6,784 
Dover Tramwaye . ,, 12] 334] 259 + 74 5,819 | 4,706 
Dublin U. T. FA cars| „, 11 1, 333] 974 ff 379| 7,793 | 6,62% 
Dublin S. D. Electric 
Tramways ........ 11 |1,284|1,037| + 247 | 6,855 | 6,587 
Halifax Corporation 
Tramways ........ June25 1, 198“ — — 17,110] — 
Liver ue Overhead 
EET Aug. 13 |2,074|1,743| + 331 |11,529 |11,988 
South Staffordehire 
Tramways ......... „ III 987| 580| + 407 [20,95% [19,853 
Since Jane 30, 1898. + Including horse cars. 
COMPANIES’ STOCK AND SHARE LIST. 
Neue. ` | Paid. | Tuesday, 
Blackheath & Growch. District Elec. Lt., Ord. 1,201-1 101, 200 ae | “aa 
Blackpool aud Fleetwood Tramroad Shares 10 21-28 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 13. 
per cent. Cum, Pref. . 10 1 u 
British Electric Traction Limited, . Ordinary, No Nos, 1.50, 000 10 174-184 
—— 6 per cent. Cm. Pf., 80,001-40,000 (ali paid). ... 10 14-144 
—— per cent. Cm. Pl., 40 ; sos cvaat: 10 188-144 
pd per cent. Perpetual benture Stock — —U— 100 127-130 
British Insulated Wire, Ord., No. 1 to (0, O00. 6 11-12 
—— 6 per cept. Cum. Pref., No. 1 to 27,600 8 5 ZL 
Brush Electrical 3 Limited, ary.... 2 13-2 
Non. Cum., 6 per cent. Pref. ( H —ͤ—ã—ͤ̃ y 2 2423 
por cent. . Stock ee 100 
25 cent. 2nd Debenture Stock...... ——U—̊ṽ . 100 
Callend Bable Alb reads sage Debentures .......... 5 * 
F ———.——. nl 5 
Central London Bailway, Ordinary . ‘a n 
ß Cee 8 
Charing Cross and T¹udſũumͥuu· b 5 
— ra Birand Lig ie 28 --| 6 
tricity Com i aiseee 6 
r cont. 8 stares e 100 
Clty of 1 of Let on, . — 10 
—— 6 per cent. Cumalative Pref. an kwon 10 
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NOTES. 


The British Association.—The Dover meeting of 
this association commences on Wednesday, Sept. 13. 


Reunion in Switzerland.—We would remind our 
readers of the réunion of the Institution of Electrical 
Engineers in Switzerland, which commences on Sept. 2. 
The full programme will be found in our issue of Aug. 11. 


Canal Haulage.— We understand that the Thwaite- 
Cawley system of electric canal haulage is to be tried by the 
Leeds and Liverpool Canal Company on a portion of the 
waterway at Wigan. The length of canal over which it 
will be used will be about a mile. 


Civic Honour.—Sir W. H. Preece, K.C.B., is a native 
of the borough of Carnarvon, and it has been arranged 
that he shall be presented with the freedom of that town 
on Sept. 2. The ceremony, which is to be followed by a 
banquet, will take place at the Guildhall. 


Niagara Power in Toronto.—It is interesting to 
learn that Prof. George Forbes has again been consulted in 
connection with work at Niagara. In this case the Canadian 
Niagara Falls Company have been taking his advice on the 
practicability of transmitting power to Toronto. As a 
result of the conference held on the question it is proposed 
to commence work at once, and to spend about £600,000 
in developing about 100,000 h.p. It is probable that over- 
head wires will be used to transmit the current to Toronto. 


Tramway Strikes.— An American contemporary 
mentions the fact that a strike of drivers and conductors 
of an electric tramway is not so expensive to the owners 
of the tramways as it would be if horses were employed. 
This is because the horse feed is not required, and, again, 
with the electric system the expenses of the power station 
decrease to a certain extent with the reduced service. Of 
course, the capital charges are constant, but the adoption of 
electricity as a motive power tends to make the lines 
rather more independent when involved in labour disputes. 


Possible Traffic.—It is always difficult to predict the 
possible traffic which a tramway may be called on to deal 
with, as the number of persons travelling over a route 
always increases with the facilities provided. Thus at 
Middlesbrough a couple of years ago a prediction that the 
passenger returns for a week of the Middlesbrough, Stock- 
ton, and Thornaby electric tramways would show that 
275,000 people had been carried between the three towns 
would have been laughed at. It is very satisfactory to 
know that the company was able to deal with this traffic 
satisfactorily. 

The Proposed Mont Blanc Railway.—The enquiry 
into the advisability of constructing a railway through 
Houches to Mont Blanc was closed on the 12th of this 
month. We understand that at the enquiry the proposal 
to use the waterfall at Arve was deemed to be quite 
feasible, and it was proved that sufficient power could be 
produced to drive the trains up to the summit of the 
mountain. The whole expense of the construction of this 
great work is estimated at about one million pounds. 
Without knowing the proposed arrangements we can 
hardly pass judgment on this figure, but it does not seem 
large for the engineering difficulties which will have to be 
overcome. 


Presentation.—On Friday evening last the officials 
and works staff of the Bradford City Electrical Department 
gave a complimentary dinner to Mr. C. A. L. Prusmann, 
late assistant electrical engineer, who has been appointed 
electrical engineer to the Corporation of Doncaster. After 
dinner Mr. Prusmann was presented with a framed 


photograph of the staff lately under Mr. Prusmann’s 
direction. He was also presented with a travelling bag 
and dressing case by the chief officials and works staff in 
general. During the evening a telegram was received 
from Mr. A. H. Gibbings, the city electrical engineer, 
who is on holidays, expressing regret at being unable to 
be present on the occasion, and offering his heartiest good 
wishes to the guest of the evening. 


Franklin Statue for, Paris.—The citizens of Phila- 
delphia will present to the city of Paris a statue of 
Benjamin Franklin for next year’s exhibition. When the 
Franklin statue, recently presented to the city by Justus 
C. Strawbridge, was unveiled, United States District 
Attorney Beck suggested that the United States ought to 
present to the French people a statue of the great 
philosopher, in return for Bartholdi’s statue of Liberty. 
The suggestion has taken shape, and a committee has been 
appointed to carry out the idea. It is proposed to raise 
the money and have the work begun as soon as possible, 
so that the statue can be shipped to Paris in time to unveil 
it before the exposition closes. It is intended to place the 
statue in Passy, where Franklin resided when he was 
Minister to France over 100 years ago. Passy is in the 
centre of the exposition grounds. The statue will be a 
replica of the onein Philadelphia, which cost about £2,900. 


Electrical Engineering in South Africa.—The 
June number of the Journal of the Chemical and 
Metallurgical Society of South Africa reports the pro- 
ceedings at the annual meeting of the South African 
Society of Engineers, which was held on June 27. Mr. 
L. J. Seymour was elected president for the ensuing year. 
The retiring president, Mr. H. W. Miller, in his farewell 
address, gave some interesting figures as to the develop- 
ment of the gold industry of the Transvaal. He compared 
results in 1893 with the present year. During that period 
the number of steam-boilers in use had increased from 
1,071 to 2,282. Again, at the end of 1897 the Witwaters- 
rand, Heidelberg, and Klerksdorp goldfields alone employed 
no less than 280 dynamos of the total capacity of 
13,853 kw. These machines are used to supply 
1,400 motors and 33,000 lamps. Mr. Miller also gave 
some interesting information as to the increase of labour 
in connection with these important goldfields. 


Electricity in Peru.— We have received the first two 
issues of the Journal of the Society of Engineers of Peru, 
from which we gather that this institution was founded in 
October last, starting with a membership of 120. We are 
glad to note the number of English names appearing in 
the list of members given. The Journal at present gives 
news of a general order rather than long papers. From 
notes about the electric lighting of Lima we learn that 
three companies are now competing in the town. The 
first is the Sociedad Industrial de Santa Catalines, which 
has a station equipped with three 60-kw. dynamos and 
two of 75 kw. The company also possess water rights, 
and has put down four turbines capable of generating 
some 500 kw. in all. The alternating system of distribu- 
tion is used. The gas company also has a small electric 
supply, and does a certain amount of arc lighting, but the 
total capacity of the incandescent plant is only 105 kw. 
The third company has one large unit of 250 kw., and 
evidently is starting its supply on the right system. 


Water Power near Ottawa.—The Board of Trade 
of Ottawa, Canada, has just issued a map which shows that 
within a radius of 45 miles from Ottawa City there is 
water power available which at low water would develop 
917,603 b.p., and at high water 3,547,630 h.p. Of this 
500,000 h.p. at the maximum flow is within four miles of 
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the centre of the city. The rest of this vast power is 
distributed over the territory surrounding the city in about 
42 units of from 10 h.p. to 100,000 h.p. The compilation 
of the water powers in the area included in this map are 
from reporte, estimates, and information given by a number 
of expert engineers at the request of the Ottawa Board of 
Trade. A feature of these water powers which makes them 
very valuable, says the Canadian Engineer, is that almost 
all are so situated as to have many lake expansions, and all 
offer opportunities for the creation of artificial reservoirs, 
so that the mean flow may be regulated. In many cases 
dams have been already built by the lumbermen which 
could be used for this purpose. As the country round 
Ottawa is very rich in minerals there is every inducement 
to develop this water power. 


Wireless Telegraphy.—The meeting of the British 
Association at Dover next month will be made an occasion 
of several important experiments in wireless telegraphy. 
We understand that Mr. Marconi may be in America at 
the time, but Prof. Fleming will have charge of signalling 
stations open to the members of the association. As the 
French Association is to hold its meeting at Boulogne at 
the same time, messages between members will be possible. 
Last week a trial was made between Dover and the South 
Foreland lighthouse and the East Goodwin lighthouse. 
The apparatus was set up at the town hall buildings, and 
the ordinary flagstaff of the building was utilised. The 
town hall, which is surrounded by buildings, is in the 
centre of the town. Intervening between the place where 
the instrument was fixed and the South Foreland are the 
high cliffs upon which stands Dover Castle. Messages had 
therefore to pass through, or over, cliffs from 300ft. to 
410ft. above sea-level for about four miles. The same 
conditions applied to the East Goodwin lightship, except 
that in this case the message had to travel 12 miles across 
the sea. The results were completely successful. Mes- 
sages were transmitted and received with the greatest ease 
arid without a hitch. 

The Dublin Tramways.— The following is the text 
of a letter addressed by the town clerk of Dublin to the 
Dublin United Tramways Company last week: “ The com- 
mittee in charge of tramways and electrical construction, at a 
meeting held to-day, had under consideration the numerous 
accidents which have recently occurred in connection with 
overhead wires in the city. The committee consider that 
these accidents are mainly due to the fact that your com- 
pany have not taken reasonable precautions, by the employ- 
ment of an adequate staff for each car, to ensure the safe 
and proper working of the overhead wire system. The 
committee have, therefore, directed me to express their 
strong conviction that, to prevent the recurrence of similar 
accidents, it will be necessary for your company to provide 
for each car a driver or motorman, a conductor to start and 
stop the car, and a collector of fares.” We wonder that a 
boy to hold the trolley rope and a man to carry children 
down the stairs have not also been asked for by the com- 
mittee. By these remarks we do not wish it to be inferred 
that the accidents which have happened are trivial, but the 
people injured are such a small number compared to those 
carried that the electric system is still much the safest 
method of transit in Dublin. 

Municipal Trading.—We are now receiving regularly 
from Chicago a small journal called The Other Side, which 
claims to be a means of diffusing correct economic instruc- 
tion on questions of public policy. The questions 
treated of in this periodical are generally to do with muni- 
cipal trading and the municipal ownership of public 
supplies, In the present issue there is an interesting 
article by Mr. Maltbie on the ‘Tendency of Municipal 


Socialism.” This gentleman argues that the only logical 
conclusion of the present tendency is that water service, 
artificial light, and transit by means of tramways and 
railways should be free in large municipal districts. 
He lays down certain conditions which would ensure 
payment in case an undue quantity of any particular com- 
modity were taken, but otherwise holds that these com- 
modities should be free. He does not claim, however, that the 
outcome of the policy would be a good one. We gather that 
the meeting of the League of American Municipalities which. 
is to take place next month is expected to afford a good 
opportunity for the discussion of these problems. It seems 
that a large number of mayors who are strongly opposed 
to municipal ownership are to read papers, as well as those 
favouring municipal trading, so that both sides will be 
represented. 


The Lighting of Tunnels.—The Revue de I Electricité 
publishes a description of the way in which it is proposed 
to light the Batignolles tunnel near Paris. It seems that 
no less than five distinct railway lines pass through this 
tunnel on their way to the railway station at St. Lazaire. 
The number of trains using the line necessitates that at 
certain times the trains should be stopped in the tunnel, 
and the company therefore finds it necessary to provide 
artificial light in it. The first attempt was with arc lampe 
hung in the centre of the arch, but it was found that this 
means was quite useless, as the smoke in the tunnel and 
the black walls prevented almost all the light from reaching 
the compartments of the train. After numerous other 
trials, the following system seems likely to be adopted: A 
line of incandescent lamps of 10 c.p. will be placed a 
metre distance apart along the side of the tunnel. 
These lamps will be fixed at the height of the windows of the 
carriages, and will be automatically lighted and extinguished 
by the passage of the train. The number of pedals which 
will be depressed by the rims of the wheels work the 
switching gear. In this way, any train stopping in the 
tunnel will be lighted fairly well from the outside, and 
much less electrical energy will be used than if the tunnel 
was continually lighted. The first installation will 
consist of 150 lamps only, but if the system is deemed 
successful by the travelling public and the authorities of 
the line, the full length of the tunnel will be lighted. 


Electric Cranes.—Amongst other works visited by 
the members of the Iron and Steel Institute in connection 
with their Manchester meeting were those of Messrs. 
Vaughan and Son, Limited, of Openshaw. This firm 
devotes itself entirely to the manufacture of overhead 
travellers, and the visiting members saw how largely the 
demand for electrically-driven cranes had increased. In 
fact, nearly all the large cranes now made by this firm are 
driven by motors. The firm is endeavouring to standardise 
the voltage of 220 in order that the cranes and motors 
may be manufactured in quantity. Three motors are 
usually used per crane, the type of motor being four- 
pole with slot-wound armatures. They also arrange that 
the motor shall be entirely encased, much in the same 
way that tramway motors are. A special feature is made 
of the automatic brake which is provided to prevent the 
crane running back under load. As soon, however, as 
the current is switched on to the motor it energises an 
electromagnet, which lifte the brake lever so that hoisting 
or lowering can take place without any check. The 
moment, however, the current is switched off the brake 
automatically holds the load. The points claimed for. 
these overhead travellers by Messrs. Vaughan and Sons 
are as follows: High traversing and hoisting speeds; easy 
control and regulation of speeds; small amount of power 
consumed, no power being consumed excepting when the 
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crane is actually hoisting or travelling ; low maintenance 
charges; the elimination of belts, ropes, eross-shafts for 
crab, and driving gear headstock. 


The London Gas Supply.—The trouble which we 
have seen this year in connection with the supply of elec- 
tricity within the boundaries of the City of London seems 
likely to be entirely dwarfed by the fight which is imminent 
over the supply of gas to the whole of the London area 
north of the Thames. The leader in the current issue of 
our contemporary the Journal of Gas Lighting gives full 
details of the points at issue between the South Metro- 
politan Gas Company and the Gaslight and Coke Company, 
and emphasises the report of the parliamentary committee 
on the subject. Briefly, the matter is contained in the 
query as to why the consumer in North London should 
have to pay 11d. more per thousand than one on the south 
side of the river. Bad management seems to be the answer 
to the question, and this raises the second point of how 
long a company supplying a public necessity shall be 
allowed to continue a policy of bad management. The 
. conclusion of the committee that the southern company 
should be allowed to invade certain districts in the north 
would quickly solve the problem, but, perhaps, a radical 
change in the staff and directorate of the Gaslight and 
Coke Company will do more to rectify matters. At any 
rate, the electricity companies north of the Thames have 
up to the present a much better field to compete in than 
those whose districts are across the river. We are glad to 
note that, as a whole, the electricity supply companies of 
London have reduced their rates of charges without pres- 
sure being brought to bear on them, and also without 
unduly affecting their profits. This lesson of small profits 
and large returns is the one the directors of the Gaslight 
and Coke Company refuse to learn. 

Electricity in Ecuador.—In a recent letter from the 
American Consul-General De Leon, at Guayaquil, Ecuador, 
that official calls attention to the absence of electrical enter- 
prise in that city. He states that no electric power is used 
there, neither is there any demand for electrical supplies. 
He believes, however, that there is an excellent opening 
for an electric light and street railway service. Guayaquil 
is a prosperous city of about 50,000 inhabitants, and with 
the construction of the proposed railway to Quito is bound 
to increase in population and wealth. It is at present 
lighted by gas of poor quality, which costs the Municipality 
a considerable sum annually. A street-car system traverses 
almost every street; but mules, the motive power, are 
costly. Fuel is scarce and expensive, but superb water 
power is available at some distance from the city. In 1896 
the installation of an electric light service was in progress, 
but the great fire destroyed the work and caused the enter- 
prise to be abandoned. The time seems ripe, Mr. De Leon 
says, for a system combining transportation and illumina- 
tion. Our contemporary, the Electrical World, is responsible 
for the above extract from the consular letter. It would 
be well to add, for the benefit of our readers, that the 
town of Guayaquil is the proud possessor of. a climate 
which kills at sight at certain seasons of the year. In fact, 
a perusal of the Encyclopedia Britannica articles on the 
town is quite enough to prevent much money being spent 
on it by outsiders. If we remember rightly, the privileges 
of the: law are confined to Roman Catholics, and the 
iniquities of the Inquisition are hardly yet withdrawn. 
Another informant tell us that there is, or was, a telephone 
exchange in the town, and that it was the usual practice 
for resident engineers who survived the climate for five 
months to run away. 

- Electric Tramways in China.—The announcement 
that the first electric tramway in China has been opened 
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for traffic, between the Pekin railway station at Machiapu 
and the South Gate of the capital, is important as well as 
interesting. The distance covered is not great, being only 
about four miles, but, says the Standard, a western objeot 
lesson of this sort, brought almost within the sacred 
precincts of the Pink or Forbidden City, and under the 
personal cognisance of the Son of Heaven, cannot but 
impress the anti-foreign element in the Chinese Govern- 
ment. It is not so long since the railway connecting 
Pekin with Tientsin and the sea was thrown open to 
traffic, and travellers testify that it is now eagerly 
patronised, not only by the lower and middle class 
natives, but by the very mandarins and dignitaries who 
so long opposed its introduction. But the engineers were 
forbidden to approach the vicinity of the metropolis with 
their foreign devilries, and were compelled to build the 
terminus four miles distant from the walls of Pekin. It 
was declared that the Emperor's gaze could not be profaned 
with the smoke of the locomotive, and, furthermore, that 
the Feng-shin, or Spirits of Water and Air, would be 
incensed thereat. The railway projectors have rather 
cleverly taken advantage of the loophole in these 
objections. They represented with plausibility that, 
under these circumstances, an electric tramway could 
offend neither celestial nor Imperial susceptibilities, and 
they eventually succeeded in getting their own way. The 
tramway was opened in the presence of the Chinese 
Directors of the Imperial Railways of North China and 
six ministers of the Teung-li-Yamen, who were deeply 
interested in inspecting the plant and watching the 
proceedings. 


Electric Rail Welding. Electric welding of rails for 
tramways has up to the present been rather unsatisfactory 
in character, bat we understand that with the improve- 
ments now being used by the Lorain Steel Company in 
Buffalo really commercial results have been obtained. The 
contract for the welding of the tracks in the town includes 
the making of 7,500 joints on Qin. rails. These rails are 
being supplied in 60ft, lengths, which will be welded up 
into continuous raile, The plant being used in Buffalo 
for welding consists of five cars as follows: the welder car, 
the rotary transformer car, the booster and motor car, the 
sand-blast car, and a car equipped with a motor and 
emery wheels for dressing down any inequalities of the 
joints. Ali the current required is taken from the trolley 
line, and is converted by the rotary transformer into alter- 
nating current for the welding transformer. The new point 
in this system of welding is the using of a plate to weld to 
the side of the rail web. This plate has on the side placed 
next the rail web three projections, each about gin. high. 
The projection in the centre is a strip running across the 
plate, which comes opposite the joint in the rails. The 


other projections, one on either end, have an area of about 


3łin. These projections are used to locate the area 
of contact through which the current is sent, and to 
produce in this way a more uniform and regular weld. 
The clamp used to force the rail and plate together is 
applied after the weld has been made. The pressure 
which can be exerted by means of this hydraulic clamp 
runs as high as 35 tons. The great improvement over the 
old method consists in keeping the weld at a temperature 
that is not high enough to burn the steel, and in working 
the steel under great pressure while the weld is cooling. 
We gather from the Electrical World that about 25,000 
amperes at from five to seven volts are used in joining 
these rails. 

The Newcastle Tramways.—The question of the 
best system of mechanical traction to be used in the streets 
of the city of Newcastle-on-Tyne, is one which seems likely 
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chemical element can occur only by che element combining 
with a constituent of the electrolyte. From this he argues 
that the direct combination of carbon and oxygen, or of 
any two chemical elements, cannot result in electro-chsmical 
action or evolve electrical: energy, and that the galvanic or 
electro-cheniical oxidation of any electro-positive substance 
must always be accomplished by oxygen or some other 
electro-negative substance derived frem a previously existing 
compound. In other words, galvanic action by direct 
chemical union is impossible, such action being merely 
combustion, and evolving energy only as heat or light. His 
conclusion is that, in order to obtain electrieal energy from 
carbon on a large scale or with economy on any seale 
either directly or indirectly by galvanic action, the carbon 
must be rejected as an oxide,.and the oxygen mast be 
derived from a previously existing oxide. 

Artificial Production of Indiarubber.—The Ke 
Gardens Bulletin publishes an article on Dr. Tilden’s arti- 
‘ficial production of indiarubber, and quotes from his paper 
on the spontaneous conversion of isoprene into caoutchouc, 
‘read before the Birmingham Philosophical Society. India- 
rubber, or caoutchouc, is chentically a hydrocarbon, bat its 
molecular constitution is practically unknown. All thst 
has been ascertained is that when distilled in closed vessels 
it is broken up into simpler hydrocarbons, amongst which 
is isoprene. Isoprene is a hydrocarbon which was dis 
covered by Greville Williams many years ago among the 
' products of the destructive distillation of indiarubber. 
Bouchardat discovered that when isoprene is heated to a 
temperature near 300deg., it gradually polymerises into a 
terpene, which he called di-isoprene, but which is now called 
dipentene. This compound boils at 176deg. A quantity 
of colophene, similar to that which is produced by the 
action of heat upon turpentine, fs formed at the same time. 
When isoprene is brought into contaet with strong 
acids—aqueous hydrochloric ‘acid, for example—s small 
portion of it is converted into a tough elastic solid, 
which has been examined by ‘G. . Bouchardat and 
by Dr. Tilden. It appears to be true indiarubber. 
Specimens of isoprene were made from several terpenes 
in the course of Dr. Tilden’s work on those com- 
pounds, and some of them have been preserved. He was 
surprised at finding the contents of the bottles containing 
isoprene from turpentine entirely changed in appearance. 
In place of a limpid colourless liquid, the bottle contained 
a dense syrup, in which was floating several large masses 
of a solid of:a yellowish colour. Upon examination, this 
turned out to be indiarubber. The. artificial indiarubber, 
like natural rubber, appears to consist of two substances, 
one of which is more soluble in benzene or carbon bisulphide 
than the other. A solution of the artificial rubber in 
benzene leaves on evaporation a residue which agrees in 
all characters with a similar preparation from Para rubber. 
The artificial rubber unites with sulphur in the same way 
as ordinary rubber, forming a tough elastic compound. In 
a recent letter Prof. Tilden states that he has tried every 
course he could think of to quicken: this change, but 
without success. The polymerisation proceeds very slowly, 
occupying, according to his experience, several years, and 
all attempts to hurry it result in the production, net of 
rubber, but of “ colophene,” a thick sticky oil, quite useless 
for all the purposes to which rubber is applied. It would 
seem, therefore, that the artificial rubber grows about «8 
slowly as the natural rubber, but with future experiments 
a method of effecting the change sufficiently quickly to 
make the process commercial may be found. 

The London County Council Tramways.—There 
is plenty of evidence to show that the Tramways Com- 
mittee of the London County Council will shortly have to 


ta, be ed some time in the next century. _ We believe 
that at that day it will be found that there are k. * sufficient: 
number of tramway reports and papers in the municipal 
office to serve the generating atation as fuel for the first year’s 
working. The latest and most sensible move on the part of the 
Tramway Committee is the acceptance of the advice of the 
expert they have appointed. Thus, on Friday last, a letter 
from Mr. Charles Hopkinson was read and considered, and 
which advised the general adoption of the trolley system 
for the present at least. A counter report by Mr. Laws, 
the city engineer, intimated that the opinions expressed by 
this gentleman in favour of the conduit system were still 
as lively as at the date when his previous report was 
written. It was ultimately moved by Dr. Newton, “ That 
the committee adopt the overhead trolley system for 
the whole of the city; and that if in the opinion of 
the expert the conduit system should hereafter prove 
_wuccessful, it be adopted in the centre of the town 
in. conjunction with the overhead trolley system.” Mr. 
Annan moved an amendment to the effect that the 
conduit system be adopted in the centre of the city, but 
this was rejected by the bare majority of 11 votes to 9. 
It was then resolved that the reports of Mr. Laws and Mr. 
. Hopkinson be presented to the City Council, with the 
resolution of the committee, and it was thought, if advisable, 
that a special meeting of the Council might be called to 
take the matter into their further consideration. Anyway, 
we learn that no street work can be done till March. If 
the trolley system had been laid down when mechanical 
traction was first broached some years ago it would have 
paid for iteelf by now, and the experience gained in 
Newcastle would have benefited the district. As it is, the 
Stockton, Middlesbrough, and Thornaby line has placed 
the towns connected in a better position than Newcastle 
as regards inter-urban communisation. We trust, however, 
that the whole Council will definitely close the controversy 
one way or the other at an early date. 


„The Energy of.Carbon.—We notice that Mr. C. J. 
Reed: has contributed to the Electrical World of New York 
a series of articles on the above subject. The first of these 
is now before us, and in it the author lays down the general 
lines on which he proposes to work, and explains that in 
order to limit his scope hé will confine himself to the con- 
. struction of pure carbon only, when, of course, some state- 
_ments would not apply to compounds of carbon with 
_hydrogen or other elements. The facts or assumptions 
which he lays down as axioms are as follows: (1) Galvanic 
,or electro-chemical action is the only known process by 
‘which chemical energy has been converted without inter- 
mediate transformations into electrical energy, and is the 
„only process by which it is expected to obtain electrical 
energy from carbon without a preliminary transformation 
into heat. (2) Galvanic or electro-chemical action cannot 
take place without an electrolyte or conducting compound, 
which undergoes chemical change at its terminals. (3) 
Electro-chemical change takes place only at the terminals 
of an electrolyte—that is, at the two bounding surfaces 
through which an electric current is entering and 
leaving the electrolyte. (4) Electro - chemical action 
cannot take place at a single terminal only of an 
electrolyte, 5) Electrochemical action always results 
in the separati@n Of an electro-negative constituent from 
the electrolyte ®t One terminal and an electro-positive 
constituent at the other terminal. This statement does 
not mean that the separated constituents are necessarily 
liberated or set free. They may be liberated or they may 
be transferred to another combination, but they are always 
separated chemically out of the electrolyte. (6) The 
electro-chemical or galvanic oxidation or combination of a 
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prove their organising capabilities. If the present agitation 
continues, the old and comfortable debates on such a question 
as to whether the female members of the staff are to be 
called “ladies” or “women,” will have to give place to 
sterner matter. The men employed are now fully con- 
vinced that they.are not having such easy times as they 
have a right to expeet from a Progressive Council, and are 
holding meetings on the subject. Under the old régime 
many of the members of the Tramways Committee would 
have been pleased to take the chair at such meeting, but 
now they may realise the folly of their past action. From 
the statement of grievances prepared by Mr. Markham, the 
secretary of the union, we gather the agreement which the 
men are asked to sign offends in the following details : In one 
case, by Rule 33, the men are required to be always within 
call. During their hours of rest they are liable to be called 
upon at any moment to begin work, so that they dare not 
leave home, and cannot call a single hour of the week their 
own. Again, by Rule 31, any disparaging remarks made 
by employés concerning the conduct and management of 
the tramway system are to be treated as a breach of the 
rules, and Rule 33 provides that any such breach of rules 
may be punished by instant dismissal. Further, although a 
workman is liable to instant dismissal, he may not leave of 
his own accord without giving a full week’s notice. The 
workmen also object to the exceptionally long hours 
which they are called upon to work, one instance being an 
unbroken period of 12 hours and 20 minutes on Sundays. 
While we trust that Mr. Markham is being well paid by 
the union, we must state our opinion that he has not earned 
his salary if he cannot find more than the above to cavil 
at. The best sign in connection with the municipal 
management of tramways we have seen arose at Hull, 
where somewhat similar complaints were raised. At a 
meéting of men, Alderman Larard pointed out that a 
maximum 12-hour day and 70-hour week had been granted 
to the men, and that the Corporatinn were running trams 
as a. commercial speculation for the general public, and 
must consider not only the interests of the men, but those 
of the ratepayers at large. He added that he had recently 
heard them discussing the lessening of hours and the 
increase of wages, but he had never heard mention made 
of that important factor—how the men performed their 
duties. He proceeded to point out several instances where 
there was decided room for improvement. We await with 
interest a repetition of this fair-minded and honest speech 
by one of the London County Council Tramway Committee. 


A Physical Laboratory.—We referred, some few 
months ago, to the conclusions which the committee 
appointed by the Treasury to consider the desirability of 
establishing a national physical laboratory had come to. 
The full report has now been published with the following 
summary, which is in accord with our previous intima- 
tion: (1) that a public institution should be founded for 
standardising and verifying instruments for testing materials, 
and for the determination of physical constants; (2) that 
the institution should be established by extending the Kew 
Observatory in the Old Deer Park, Richmond, and that 
the scheme should include the improvement of the existing 
buildings and the erection of new buildings at some distance 
from the present observatory; (3) that the Royal Society 
should be invited to control the proposed institution, and 
to nominate a governing body, on which commercial interests 
should be represented, the choice of the members of such 
body not being confined to Fellows of the society ; (4) that 
the permanent secretary of the Board of Trade should be 
an ex-officio member of the governing body, and that such 


body should be consulted by the standards office and the. 


electrical standardising department of the Board of Trade 


Dr. T. E. Thorpe, and Sir J. Wolfe Barry. 


upon difficult questions that may arise from time 


to time, or as to proposed modifications or develop- 
ments. These recommendations have been approved, and 
to give effect to them the Government undertook to 
ask Parliament for £12,000 for buildings, and for £4,000 a 
year. A scheme for the management of the new institution 
has been approved by the Treasury, and the first instal- 
ment of the promised grants has been sanctioned by the 
Legislature. The Kew Observatory Committee are willing 
that the institution which they have managed very success- 
fully should be merged in the National Physical Laboratory, 
which will thus become possessed of an endowment of 
£458 per annum from the Gassiot Trust and of an income 
of about £2,700 from fees for standardising. These receipts 
have, in the past, rather more than covered the expenses of 
carrying on the work of the observatory. The ultimate 
control of the National Physieal Laboratory is placed in 
the hands of the Royal Society, but the constitution of the 
bodies which manage it directly can only be altered with 
the consent of the Treasury. These are an Executive 
Committee and a General Board. The latter is a relatively 
large body, to which the Executive Committee must report 
annually, and to which it must submit its scheme of work 
for the next year. An essential feature in the constitution 
of the General Board is that 12 of its members are 
nominated by six of the great technical societies— 
viz., the Institutions of Civil, Mechanical, Electrical, and 
Naval Engineers, the Iron and Steel Institute, and the 
Society of Chemical Industry. Of these six bodies Lord 
Rayleigh has accepted the chairmanship. On the recommen- 
dation of the Executive Committee, the council of the 
Royal Society has appointed Mr. R.T. Glazebrook, F.R.S., 
now principal of University College, Liverpool, to the post 
of director of the National Physical Laboratory. The 
members of the Executive Committee are: Lord Lister, 
P.R.S., Lord Rayleigh (chairman), Mr. A. B. Kempe, 
Treas. RS., Prof. A. W. Rücker, Sec. R.S., and Sir 
Courtenay Boyle (e officio), Captain W. de W. Abney, Sir 
N. Barnaby, Mr G Beilby, Sir E. H. Carbutt, Captain 
E. W. Creak, R. N, P.. f. R. B. Clifton, Prof. G. C. Foster, 
Mr. F. Galton, Prof. O. J. Lodge, Sir A. Noble, Prof. J. 


Perry, Sir W. Roberts-Austen, Prof. A. Schuster, Mr. A, 


Siemens, General Sir R. Strachey, Prof. J. J. Thomson, 
In addition 
to the above, the following are also members of the 
General Board: Sir M. Foster, Sec. RS (ex oficio), Sir 
F. A. Abel, Prof. W. G. Adams, Prof. W. E. Ayrton, 
Mr. H. Bell, Mr. A. Buchan, Mr. R. E. Crompton, 
Prof. G. F. Fitzgerald, Prof. J. Joly, Lord Kelvin, Mr. 
J. T. Milton, Sir W. H. Preece, Mr. W. F. .Reid, the Earl 
of Rosse, Dr. R. H. Scott, Mr. W. N. Shaw, Mr. C. E. 
Stromeyer, Admiral Sir W. Wharton, and Sir W. H. 
White. The following have also been requested to sefve 
on one or other of the sub-committees above referred to: 
Messrs. E. D. Archibald, C. V. Boys, Prof. H. L. Callendar, 
Messrs. Forbes Carpenter, W.-H. M. Christie, J. H. 
Dallmeyer, Prof. J. A. Ewing, Mr. S. Z. de Ferranti, 
Prof. J. A. Fleming, Messrs. R. E. Froude, E. H. 
Griffiths, J. Mansergh, T. Matthews, W. H. Maw, Dr. 
L. Mond, Hon. C. A. Parsons, Prof. A. W. Reinold, 
Captain H. R. Sankey, Messrs. J. Swinburne, G. J. 
Symons, H. A. Taylor, Prof. S. P. Thompson, Messrs. J. I. 
Thornicroft, C. H. Wordingham, and A. F. Yarrow. It 
will thus be seen that the National Physical Laboratory is 
being founded on a wide basis. A definite scheme of work 
will be arranged during the autumn. The director will 
probably take up his duties on Jan. 1, 1900, and the 
planuing and erection of the new buildings will then 
proceed with as little delay as possible. 


size roll off the screen and form No. 1. 
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SOME FORMS OF MAGNETIC SEPARATORS, AND 
THEIR APPLICATION TO DIFFERENT ORES.* 
BY H. C. MCNEILL, A.R S. M. 

(Concluded from page 207.) 


From this point it gravitates down an inclined tram- 
way until it arrives at the top of another shoot or 
launder also placed against the side of the hill, and 
terminating in the separator plant (see Fig. 8). The pro- 
duct from shoot E is tipped from the wagon into a square 
chamber at the top of the launder, and is kept in place 
by a shutter or plate, T, by means of which the feed of 
ore down the launder may be regulated, after being 
washed by water from the hose pipe shown. The height 
of the ore chamber, S, is 60ft. above the separator, and on 
its way down the material is well washed. At R Ris a 
fine screen through which passes the finer material still 
left, together with the water, the residue of washed ore 
passing on to the Wenström machine. In addition to the 
old dumps mentioned, good ore has recently been discovered 
near the base of the hill, which is possibly a continuation 
of the deposit worked, as already stated, high: up. The 
ore thus obtained is first screened close to where it is mined. 
Fig. 9 is a sketch of the plant used for this purpose. A is 
an inclined screen made of old railway metals with an 
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effective opening of Sin. between each ; pieces above this 
leces under bin. 
pass through and are caught on screen B, also made of old 
rails, but placed 24in. apart, so that the material of size 
between 5in. and 2żin. falls to the sorting floor and forms 
No. 2. The ore under 2ż4in. that passes through screen B 
forming No. 3. No. 1 is hand-spalled, selected, and divided 
into (a) almost pure magnetite, (5) material containing 
60 to 70 per cent. magnetite, (c) gangue with 12 to 
15 per cent. magnetite; (a) and (b) are sent direct to the 
furnace, (c) is dumped worthless, No. 2 is similarly treated. 
No. 3, after a further screening, is passed on to the separator. 
_ The top screen may be extended to any length according 
to the amount of ore to be treated. The under screen, B, 
is usually a short piece mounted, as shown in Fig. 9, on 
_ wheels, so that it may be moved under any part of the 
upper screen that it may be convenient to use. It is also 
a good plan to divide up the shed into compartments, so 
that when sufficient ore has been put through to be easily 
looked over” by one man, the operation may go forward 
in another compartment; by these means also the work- 
men on the lower platform are protected from the 


falling ore. 
2. THE MONARCH SEPARATOR. 


The Monarch 5 may be regarded as a Wenström 
with the single drum duplicated; it is, however, of a 
rather more delicate construction, and is a modification of 


Paper read before the Iron andi Steel Institute, 


and improvement on the original Ball and Norton machine, 
a class which includes the most successful machines of the 
eccentrically placed internal electromagnet and the revolv- 
ing drum pattern. Fig. 10 shows a sectional elevation of 
this separator. It is necessary that the ore treated should 
be quite dry, and in both cases where the author was 
enabled to see the machine at work in Sweden the 
best results have been obtained upon material crushed 
to pass through a Im. screen. The ore of the size 


. 
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mentioned after drying is fed in an even stream into 
the machine by means of the roller at A, the feed being 
capable of adjustment as shown. The mineral falls on the 
revolving drum, B, which moves over the fixed electro- 
magnets, all the material being compelled to pass close to 
the drum by means of the bent shield, BC. Having passed 
the point C, the non-magnetic portion or rag 2 fall into 
compartment D, and are fed out at that point by a similar 
roller. At or near the point E, the particles hop across 
to the next drum in consequence of a stronger current being 
employed in drum No. 2, and are possibly helped by an 
induced current of air caused by the superior velocity oi 
this second drum, the relative speeds being as 6: 1. Those 
particles containing a little magnetite are whirled off drum 
No. 2 at about the point F, the centrifugal force being the 
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stronger force of the two, and drop into the compartment 
G, constituting middles or middlings”; the wholly 
magnetic particles are whirled off drum No. 2 at about the 
end of the electromagnets, and are flung against the end 
of the machine, and are fed out at H. The middles may 
be recrushed and re-treated if necessary. A combination 
of three such machines, where the middles from two of 
them are passed through a third, is said to be capable of 
treating 200 tons of uncleaned ore per day of 24 hours. 
One of the later improvements on this separator is the 
introduction of drums made of German silver, which bas 
been found to increase the efficiency of the machine. 
This form of machine, when used after a careful pre- 
liminary treatment, such as drying, crushing, screening, 
etc., is applicable to two classes of ore: (1) those in which 
magnetite is more or less intimately agsociated with worth- 
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leas material ; and (2) those in which the magnetic portion 
is of secondary importance. To both of which cases the 
machine is su ully applied. The extensive plant seen 
by some of the members of this institute whilst at Lulea, 
in the north of Sweden, last summer, may be taken as a 
ease coming under the second of these conditions, and which 


may be briefly described as follows: The ore which is put 
through the mill assays from 0:01 per cent. to 3 per cent. 
phosphorus, and is correspondingly low in iron, the 
phosphorus occurring in the form of apatite. Only the 
ore richest in the latter mineral, and hand-selected on 
this account, is put through the mill. It is first passed 
through a Blake crusher and then through a single 
pair of Swenson rolls, the ore being thus reduced so as 
to pass through a zin. mesh screen. Tais product is then 
thoroughly dried by passing it through the revolving 
cylinder, A B (Fig. 11). This cylinder is 48ft. in 
length and 4ft. 8in. diameter; it is inclined 1 in 18, and 
rotates once every five seconds. The ore from the hopper, 
C, is by means of the feed-plates at D passed in a constant 
stream into the cylinder, meeting the heated gases, etc., 
coming from the coal fire at E. Having arrived at B, the 
ore, which is now quite dry and hot, falls down shoot, G, 
being divided at that point into two streams (Fig. 11a), in 
order to miss the uptake from the fireplace, E. At H is a 
rome drum, and at K are placed an adjustable baffe- 
plate and a vibrating feed-tray, which not only acts as a 
safety catch to prevent any object, such as a hammer- 
head, getting into the rolls, but also regulates the feed 


of ore, so that the rolls, L, have just sufficient ore to 
deal with, and do not get clogged After passing 
these rolls the ore enters the circular screen, M. This 
screen is of Prin. thick steel plate with oblong holes, 
the details of which are given in the sketch (Fig. 11b). 
A certain proportion of the cre, about 20 per cent. of the 


whole, which finds its way or is small enough to pass 
through M, drops right down to the bottom chamber, N, 
while the rest passes out of the screen, and is fed into tne 
double rolls, R, and after that passes into a second and 
similar screen, M1. The ore fine enough to pass through 
this second screen joins that which has already passed 
through the upper trommel, M, whilst that which is still too 
large is returned to the double rolls, R, by means of the 
elevator, P P, and is recrushed. Assuming the chamber, 
N, to contain nothing but ore 1mm. diameter, this is then 
transferred to a Monarch separator, Q, by the elevator, 
S S, the middlings” from which pass down, and are sent 
through a second separator, Q1. The plant is in dupli- 
cate—i. e, Fig. 11 represents just one-half of the mill, each 
half working independently of the other half, and there « 
are therefore four separators at work, two to each half. 
The arrangement made for joining the like products from 
two separators is shown in Fig. 12, where the two concen- 
trates join together and are collected at A, and the tailings 
similarly at B, whilst the ‘‘ middles from the top machine 
are taken to the lower separator, and the middles” from 
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which again collected at C. All the screens, rolls, separators, 
elevators, shoots, etc., are boxed in with wood, and the 
dust from them, by means of mains and exhaust fans, 
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drawn to a separate house, allowed to settle, and removed 
when necessary for further treatment. It might be of 
interest to note that the tailings, consisting of apatite, with 
a very small proportion of magnetite and some hematite, 
constitutes the most valuable product delivered from the 
separators. This then goes forward and receives further 
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treatment for the separatión of the small residual portions 


of/ iron compounds, and the finished phosphate of lime is 


finally converted into the soluble phosphate of soda by the 
Wiborgh process. | 

A similar plant to the one just described is also used, as 
already mentioned, where magnetite has to be separated 
from other and worthless minerals. In this case, the only 
point that it is necessary to draw attention to is that the 
ore itself, in the absence of any appreciable quantity of 
apatite, may be harder, and the. initial crushing more 
difficult to accomplish. At Herring a No. 5 Gates crusher 
is employed for this purpose. 


3. THE DELLVIK-GRONDAL SEPARATOR. 


This machine is designed to treat those ores in which the 
etite exists in a state of intimate admixture with other 

and in general worthless minerals. At present it is at 
work, and is successfully treating low-grade magnetite ores. 
The preparation that the ore has to undergo before it is 
3 to this form of separator will be described when 
ealing with a plant now working at Bagga, in Sweden. 
For present purposes the material may be described as a 
slime. Fig. 13 shows a sectional elevation and part plan 
of the machine. A B is of cast iron, and consists of a 
series of rings. In the spaces between each of two is 
placed the copper wire conveying an electric current. This 
drum is rotated by means of the bevel gearing, D E, and 
the pulley shaft, H. CC is a solid drum of wood caused 
to revolve three times faster than A B by means of the 
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gearing shown at F G, and is studded with soft wrought- 
iron bolts or pegs, each ring of which revolves exactly 
opposite to the rings on A B. It will be noted, as indicated 
by the arrows, that A B revolves from right to left in 
front, and C C from left to right in front. The slime is 
carried to the machine by means of the launder N, which 
terminates in the circular launders, Q Q Q Q, which enclose 
the drum A B for about one-third of its circumference, 
as seen in plan, and offer a larger area of the slime to 
be acted upon. Further water is supplied by the pipe, L. 
The magnetite particles thus brought under magnetic 
influence attach themselves to the rings on A B, and are 
carried round. Those particles which escape the first 
ring are caught lower down, and so on, each successive ring 
being more strongly magnetic than the one above. The 
unmagnetic portion of the ore, being unattracted, is washed 
down and into launder P, together with the excess water. 
As each peg of the drum CC is successively presented to 
the rings of the drum A B magnetism is induced therein, 
and the magnetite hops over and forms in tufte on each 
peg, and is thus carried out of the magnetic field, where 
most drops away, and the rest is washed off by a strong 
jet of water from the pipe shown, this separated netite 
being run by the launder into settling pita, from which it 
is dug out. The copper wires conveying the electric current 
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are protected by carefully-fitted brass rings: and special ' 
jointing. The necessary fine crushing before treatment in 
the separator is accomplished by means of a ball-mill. 
Fig. 14 is an attempt to show a small plant designed for 
the purpose of treating a low-grade ore, in which it is 
necessary that crushing should be carried to such a point that 
all the material shall pass through a 12-mesh screen. The first 
coarse crushing is done by means of a Blake machine, which 
reduces all the ore to about walnut size, after which it is 
passed through a ball-mill, a feature of which is an 
ingenious arrangement by which a regular feed of ore is 
supplied to the mill. BC is a horizontal circular revolving 
plate, the height of which can be adjusted so that the 
distance between the bottom of the hopper, A, and the 
moving plate, B C, can be so regulated that just sufficient 
ore is allowed to drop through, and is carried round on the 
plate. D is a fixed guide-plate, under which the plate, 
BC, revolves, and the ore in coming up against it is slowly 

ushed off and into the shoot leading to the ball-mill, F G. 

his is of cast iron, lined internally with chilled plates, the 
latter removable, and is caused to rotate 40 times per 
minute upon hollow trunnions, through which ore is fed in 
on one side and out on the other, water being supplied by 
pipe, E. Coarse slime is thus produced, and passes out 
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with the excess water down an open launder, H, and into 
a revolving screen, M, of wire gauze, with 140 holes to the 
square inch. The stuff already fine enough to pass through 
drops into the shoot, R, and is rested in the Dellvik- 
Gröndal separator, ST, whilst that not sufficiently fine is 
carried up on the gauze inside and drops from the top on 
to the enlarged end of a launder, N, and is returned to the 
mill by a small pump. Prof. G. Nordenström, in a paper 
read before this institute at the Stockholm meeting last 
August, mentions the fact “that the Dellvik-Groadal 
separator has been advantageously used at Pitkaranta, in 
Russian Finland, since 1894, for concentrating poor iron 
ores,” 


4. THE HEBERLE SEPARATOR. 


There are two distinct types of machine, each of which 
is shown in separate figures. Fig. 15 is a type designed for 
the separation and concentration of low-grade magnetic 
ores only. Fig. 16 1s designed for the treatment of galena 
blende ores when occurring with magnetic oxide of iron; 
also the separation of roasted spathic iron and blende, 
etc, or in the treatment (which will be described 
below, of a complex ore consisting of galena blende, 
magnetic oxide, pyrrhotine, and quartz. In Fig. 15 the 
ore to be treated, after reduction to size of about 
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6U-meah, is fed in at A with water. B B. is a continuous 

ha belt travelling round the pulleys, C C, and 
over the fixed electromagnets placed in the casing shown, 
the whole machine being enclosed in a wooden box, which 
is kept full of water to a. height. a little above the highest 
of the magnete. The magnetic portion of the ore attaches 
itself to the belt, and is carried down with;it. until, arriving 
at D and out of the field, falls away into E, and is with- 
drawn through F. The worthless portion falls into G, and 
is withdrawn through pipe H. The width of the belt may 
be from. 1ft. Sin. to 2ft. 6in., and a machine of the latter 
tine is capable of treating 35 tons of crude ore per day. 


larger than ĝin., or between zin. and fin., passes down F 
to the coarse rolls, K; also with water supplied by the 
pipe shown. From these rolls the crushed ore es to 
further trommels, M and N, provided with holes of 
about „œin. The stuff already small enough passing down 
in the shape of a slime by launder, R, direct to a Heberle 
separator of type shown in Fig. 16, anything above zin. 

is returned from P to the fine rolls, H, and recrushed. The 
ore pow consists of a slime containing all the minerals 
mentioned, above, and, in this state is run into the sepa- 
rator (Fig, 16) at A; the magnetic portion is carried down 
on the belt and deposited into chamber, C, and withdrawn 
by a pump through D. The coarser portion of the 
remainder of the mixture accumulates in E, and is 
withdrawn through the pipe, F, the outer case of 
the separator being kept full of water up to launder, 
B, by means of the water-pipe, G, the finer portions 


j Fia. 18. 
These separators may with advantage be used in series. 
where a favourable percentage of the magnetic iron might 
be obtained from the ore by a-primary crushing of from 
6mm. to 3mm., and treatment in separator No. 1 (Fig. 17), 
the rejected portion being further reduced in size to say 
3mm. to 2mm., and treated in No. 2 separator, and so on 
with intermediate crushing between two such separators. 
At Saxburget, in Sweden, where, by the kindness of Mr. 


ian 


of mixture, consisting mostly of the blende and silica, 
. together with about 3 per cent. magnetite, in a state of 
suspension, are carried away by the overflow, B, to setting 
‘pits for subsequent retreatment as fine slimes. The 
magnetite, after withdrawal from C, here disappears from 
the process, as although it contains a little zinc and lead, it 
‘is found unprofitable to treat it further. The material 
which collects in chamber E then goes forward to a four- 
compartment jig, whereby the coarser galéna becomes a 
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Wenström, I was permitted to see their mill, they were 


separated and sized product, and the other products are 
treating an ore consisting of approximately: 


regraund in a specia) form of mill designed by Heberle and 


Per cent. | shown in Fig. 19, and consisting of two fluted plates 

Lead .. VF 0 . .. "teree 5 i 'rotating concentrically against each other, after which as 

netic aride. oo e I | muchas possible of the other minerals are separated by 

hotine (magnetic pyrites), Fe, S,. ... . . .. . 2 to 5 | means of pointed boxes, continuous revolving buddles, and 
e e e 35... 15 to 20 | Rittinger side recoil tables, etc. eo 


5. THE WETHERILL MACHINE. 

This machine has been designed to treat the ores met 
with at the Franklin Mines, New Jersey, U.S.A., which 
contain Franklinite (the chief iron and manganese bearing 

ineral) intimately mixed with zinc oxide and Willemite 
(aime silicate) in a limestone matrix. The problem was to 
utilise the natural and slightly magnetic properties of the 
Franklinite, separate it from the admixture of the other 


Which is obtained from the adjacent Langfallsgrufvan mine. 
The ore is first banid-cobbed: and picked over to roughly 
pesos of Gin. diameter. It is, then passed on a Blake 

ker, A (Fig. 18), which reduces it to the size of abomt 
fin. diameter. It is. then lifted into the trommel, C D, pro- 
vided with gin. holes, by. means of which the material less 
than jin. passes throagi aod godi on the fine rolls, H, 
together with water supplied by the pipe, G. Material 
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ores, and 80. concentrate the zinc minerals sufficiently high 
to admit of their reduction in the Belgian spelter furnaces: 


The original treatment was to roast the ore with anthracite, 


so increasing the magnetic properties of the Franklinite, and 
treat the roasted product on a Wenström separator. Mr. 
J. P. Wetherill found an experiment that, by concentrating 
his magnetic field, the Franklinite, described by Dana as 
slightly magnetic, could be separated without preliminary 
roasting. 

There are two types of Wetherill 5 for treatment 
of ores of different grades. Messrs. H. A. J. Wilkins and 
B. H. C. Nitze, in a paper read before the American Insti. 
tute of Mining Engineers at the Pittsburgh meeting, 
February, 1896, gave sketches and some detail of theau 
machines, from which it appears that the crushed and dry 
ore is subjected to the selective action of a highly concen- 
trated magnetic field. The author has had no experience 
with this type of machine, but there is little doubt that, in 
the treatment of complex ores, many of which consist of 
minerals described as feebly or “slightly” magnetic, 
considerable, possibilities are opened up in the direction 
originated by Wetherill. Messrs. Wilkins and Nitze 
mention “that amongst the minerals which have been 
found susceptible of attraction by the condensed magnetic 

ower of these machines may be mentioned red and brown 

ematite, siderite, chromite, menaccamite, rutile, Frank- 
linite, pyrolusite, etc.; in fact, almost all minerals containing 
iron or manganese, or both, also salts of iron, manganese, 
and chromium, and with the introduction of still higher 
magnetic powers, it is hoped that even iron pyrites will 
come within the scope of successful separation treatment.” 

In conclusion, attention may be drawn to the increasing 
utilisation of magnetic iron ore, not only in this country, 
but to a still greater extent on the Continent, and to the 
growing importance of magnetic concentration as a branch 
of technical industry. There is undoubtedly a large field 
open both to the inventor and for the remunerative employ- 
ment of capital, and the author hopes that these notes, as 
describing more particularly the Swedish practice, may not 
have been without interest. 


NIBLETT AND SUTHERLAND’S TESTING 
BATTERIES. 


The accompanying illustration shows some new forms 
of portable storage testing batteries which have recently 
been introduced by Messrs. Niblett and Sutherland, of 
61, Chandos-street, Strand. The larger battery shown 
gives 500 volts, and represents a battery recently supplied 
to the Liverpool Corporation tramways. The smaller is 
the ordinary pattern testing battery, and gives 100 volts. 
To those who are accustomed to the usual forms of testing 
batteries the size and weight will come as a revelation. As 
an illustration of the current-giving capacity of the batteries 
the 500-volt battery mentioned was tested, and ran five 
100-volt 16-c.p. lamps placed in series, fully incandescing 
them for some considerable time. The total weight of the 
battery in question is only 501b., and it will readily be seen 
that it is quite portable and can be handled with ease. 
For convenience of recharging every battery of this type 
is divided into two sections, and is so arranged that 
these two sections can be placed in parallel or in series 
by means of an ingenious switching device with which it 
is fitted. In the construction of these batteries no soldered 
or burnt lead connections are used between cell and cell, 
so that trouble from defective connections is obviated, and 
as a mechanically solid diaphram is used as a separator, 
internal short-circuits are prevented. The internal resist- 
ance is so small that, as has been previously stated, an 
8-c.p. or even a 16-c.p. lamp can be run from them, thus 
rendering the batteries useful for making continuity tests 
as well as the usual insulation tests. The 100-volt battery 
only weighs 141b., and when the two sections of the battery 
are placed in parallel it can readily be recharged through, 
say, an 8-c.p. lamp on a 100-volt circuit. It is obvious that 
a oy using this battery before making a test would 
naturally insure ite being full by previously giving it a 


recharge, but the local action in the cells is so small that the 
batteries have been known to hold their charge and give their 
full potential after standing idle for over a month. Mesar: 
Niblett and Sutherland have supplied quite a number of 
these batteries to various. corporations and central stations 
ranging in voltage from 100 to 500 volts. mone these 
may be mentioned the Charing Cross and Strand Supply 


Company, the British Electric Traction Company, the 
British Insulated Wire Company, the Belfast Corpora- 
tion, etc. 


TESTS ON ENGINES MADE BY MESSRS. POLLIT 
AND WIGZELL, LIMITED. 


We have received from Messrs. Pollit and Wigzell, of 
Sowerby Bridge, cop'es of two reports made by Mr. R. 
Hammond, MICE. M. I. E. E., on engines supplied by 
tbem to the Bath Corporation electricity works and the 
Morley Corporation electricity works respectively. In the 
first case the engine used was of the vertical cross-con- 
pound condensing type, designed to drive a dynamo of 
500 kw. capacity. The engine is also guaranteed to main- 
tain an emergency load of 350 kw. The dimensions of 
these engines are as follows: cylinders, 17in. and 34in. 
diameter with 30in. stroke. They run at a speed of 124 
revolutions per minute, and are designed for a working 
pressure of 150lb. per square inch. The steam-valves on 
the high-pressure cylinder are controlled by a spring 
governor of the “ Hartnell ” type fitted with ball bearings 
and baving an arrangement whereby the speed of the 
engines can be varied whilst running. The steam-valves 
on the low-pressure cylinder have hand regulation to give 
variable expansion. The engines are entirely N in 
the front, but are open at the sides round the main 
bearings. All the bearings are lubricated under 
pressure, and are also provided with supplementary 
oil-boxes for oiling by gravity in case of need. 
of these engines supplied to Bath were coupled to 
alternators made by the Electric Construction Company, 
Limited. These alternators, as can be seen by Figs. 1 
and 2, are of the flywheel type. The flywheel is built up 
of wrought-steel arms and cast-steel rim, in halves, bolted 
together; the diameter over the poles is 15}ft., and the 
total weight of wheel and magnets about 12 tons. The 
combined efficiency of engine and alternator is over 82 per 
cent. Each alternator has its own exciter driven by ropes 
from a pulley fixed on the side of the alternator. . 
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In Mr. Hammond's report he states that the tests work as 
follows : For No. 1 plant 22‘97lb. of steam were required per 
kilowatt-hour, when the engine was developing 476 i.h.p. 
the consumption per indicated horse-power was 14 alb. As 
Mr. Hammond had offered a bonus to the amount of £150 
for every pound of water below 26lb. per kilowatt-hour, 


would only expect a rather higher steam consumption per 
kilowatt-hour. The results obtained by Mr. Hammond for 
the first plant were 25°691b. per kilowatt-hour, and 25'821b. 
per kilowatt-hour for the second engine. In this case the 
bonus offered was £50 for every pound of water saved 
under 28lb. per kilowatt-hour, so that it will be seen that 


On a WATER COLLECTING 
nk UNER FLOOR. 


Fig. 1.—End Elevation of Pollit and Wigzell Engine, Coupled Direct to a 800 kw. B. C. C. Alternator. 


this plant earned a bonus for its contractors of £454. 10s. 
The second did not give quite such good resulta, as it took 
almost 1Ib. more per iclowatt-hour, but even then, under 
the terms of the contract, it gained a bonus of £300. The 
average vacuum while under trial was 24 Bin. with the first 
and 27in. with the second engine. The combined efficiency 
taken to the ratio of slectrical horo powi to indicated horse- 
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considerable bonuses were earned in both cases. Seeing that 
the engines were running non-condensing, the figures are 
very creditable indeed. The alternators in this case also were 
made by the Electric Construction Company, of Wolver- 
hampton. The diameter of the poles of the machines is 
about 123ft., and the total weight of the wheel and magnets 
about 10 tons. Each machine has a combined efficiency of 
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H Fic. 2.—Side Elevation of the same Coupled Set. 


power was 82°4 per cent. for the first engine and 81:4 for 
the second. It is worthy of note that these figures were 
obtained in long runs, continuing from eight to nine hours. 

The other report is on the tests of horizontal compound 
side-by-side non-condensing engines, designed by the same 
makers, supplied to the Morley Corporation electricity 
works, for driving two 125-kw. flywheel alternators. As 
these sete were considerably emaller than the others, one 


82 per cent., and over 83 per cent. at 135 kw., which 
is a considerable overload. 


Books Received.—We have received from Messrs. 
Whittaker and Co. a copy of the Programme of 
the Technological Examinations of the City and Guilds 
of London Institute for the session 1899-1900, 
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THE POWER TRANSMISSION STATION AT 
RHEINFELDEN. 
(Continued from page 212. ) 


Compared with Zschokke's scheme, which has been dealt | ing a slight batter. A portion of this canal 


with elsewhere, that of Prof. Intze showed an extended 
profile of the head-race whereby to improve the flow 
of water to the turbines, and at the same time to 
diminish the loss of fall; a longer head race and a 
shorter tail race with a view to a considerable reduction 
of cost; the avoidance of the unsatisfactory and cxpensive 
arching over of a portion of the tail race by arranging the 
power plant diagonally across the canal between head and 
tail race; a reduction of the number of turbines from 50 
to 20 whereby to diminish the length of the power-house 
by nearly a half, thus enabling it to be constructed across 
the anal ; the avoidance of toothed wheel transmission in 
order to prevent unnecessary loss and the greater danger 
of breakdown which would be entailed. 

The adoption of these modifications, it may be observed, 
added considerably to the efficiency of the installation. At 
present 20 turbines are installed, each having a maximum 
capacity of 840 effective horse-power, so that when the 
Rhine furnishes the requisite water considerably over 
15,000 h.p. can be obtained. The contemplated extensions, 
which provide for the utilisation of the remaining fall of 
2.5m. between the present power-house and the bridge at 
Rheinfelden, will furnish a further 7,000 b.p. In order to 
utilise this lower fall, it would be necessary to merely 
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extend the present tail race to the bridge at Rheinfelden 
(as shown in Fig. 10) and instal a second power plant in 
the neighbourhood of this bridge. l 

The foundations of the weir across the river rest apon 
the solid rock, into which the substantial masonry work is 
built. The upper edge of this weir is situated 269.76m. 
above sea-level, and is provided with a by-pass 20m. wide— 
the sill of which at ite highest point lies 1:35m. below the 
top of the weir—designed to allow a minimum flow of 
50 cubic metres per second into the river. Beside the 
by-pass, a fish ladder of 3m. clear width is provided. The 
weir possesses a breadth at its summit of 2'0m. and is 
constructed with a slight batter on the lake side, the 
batter on the opposite side being much greater. The 
surface courses of the masonry, composed of hard frost 
resisting stone, are set in cement mortar, while the core 
consiste of concrete made of quarry rubble and hydraulic 
lime. The canal wall, separating the head race from the 
river, forms a continuation of the weir, as shown in 
Fig. 5. The wall, as will be seen, is curved from the weir 
proper and continued parallel to the right bank of the 
river to the power-house in a series of steps, corresponding 
to the fall. Over the greater portion of ite course the 
head race so formed possesses a width of 50m. at its 
base. All the masonry surfaces are composed of frost- 
resisting stone set in cement mortar, as in the case of 
the weir. The width of the canal wall at its summit 
amounts to 1‘5m., while the base width is somewhat over 
am., the height being 7m. A gravel interceptor is provided 
across the canal entrance to catch any stone and rubbish 
that may be washed down from Lake Constance. Further 
protection against floating objects is provided for by 


baulks of timber arranged in front of the gravel inte 
as shown in Figs. 5 os The boundary of the se 
canal on the right is formed by a 20cm. thick facing of 
masonry, backed by the rock of the river bank and . 
to be 
blasted out of the solid limestone rock. Its length from 
mouth to power-house is 0°90 km. 

Special sluices have been provided for the removal of ice 
which may collect in front of the protecting grids of the 
turbine-chambers, as also for the discharge of water from 
the head-race canal, and of mud, etc., from the sediment 
channel of the same. The profile and direction of the tail 
race relative to the Rhine’s course are designed to ensure 
the most efficient discharge of the dead water ible. 
To prevent injury to the Swiss bank of the Rhine at 
Theodorhof through the discharge from the tail race, this 
bank has been artificially protected for some distance. 

The construction of the hydraulic work met with con- 
siderable difficulties. At first the building of the canal 
wall was commenced in sections. To this end iron piles 
were driven into the rocky bed in two parallel rows, to 
which strong planking was attached. The intervening 
space so formed between the planking was then filled up 
with clay. Under the protection of these temporary dams 
the foundatiuns for corresponding sections of the canal 
wall were got in. A temporary dam of similar con- 
struction was also put down a short distance above 
the present site of the gravel interceptor at the 
mouth of the canal, and a massive concrete dam 


ut down under its protection for the purpose of 

mming the canal entrance during the process of its 
construction. The same plan was adopted at the spot 
marked out for the tail-race end of the canal so as to 
prevent the intrusion of water into the lower workings 
at high water. The water was then pumped out of the 
enclosures so formed to allow of the foundations being 
pot in. The river-bed was found to consist of water-worn 
imestone rock, with parallel seams of clay running through 
it, which latter have been partly washed out by the action 
of the water, making the bed very porous in a horizontal 
direction. Owing to this, the uppermost strata had to be 
blasted away to varying depths before the solid rock could 
be reached. Further difficulties were encountered. When 
the construction of the canal dam was commenced in 
September, 1895, the water in the Rhine was rather low, 
but when the normal conditions of low water—which 
generally occur in the winter months—were expected the 
water in the river was relatively high. However, the 
weather remained favourable, and the work progressed 
more rapidly than might have been expected under the 
circumstances, so that the crown of the canal wall had 
advanced above the mean water-mark when an extraordinary 
and unexpected flood occurred in March, 1896. But, thanks 
to the careful work, and above all to the very substantial 
conerete dam across the canal entrance, the already com- 
pleted work was enabled to withstand the pressure of water, 
although certain of the less forward work received consider- 
able damage. The structure of the river-bed greatly 
increased the difficulties with regard to the foundations of 
the turbine-house, which had to be carried down 6a. in 
order to reach the solid rock, while to ensure water: 
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tightness of the turbine-chamber a cement concrete floor 
of about 1m. depth had to be put down. 

It was attempted to construct the river weir by much 
the same method as that adopted in the case of the canal 
wall, but after the destructive flood mentioned above, 
which destroyed all the preliminary work, it was decided 
to employ caissons, to which end a temporary bridge was 
constructed over the Rhine carrying T girders. A suspended 


—— 


The dynamo room, which is situate immediately above 
the turbine-chamber, has a clear width of 10m., a length of 
146m., and a height of about 8m. measured up to the 
spring of the roof. From the foundation to the floor of the 
dynamo-room the turbine-chambers possess a height of 
nearly 15m., so that, inclusive of the dynamo-room, the 
height of the power-house measured from the foundation 
to the roof spring amounts to 24m. 
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Fic. 11.—The Power House (View from the Canal). 


carriage, to which a caisson could be attached, followed 
the course of these T girders. The caissons, which to save 
weight were constructed of wood, could therefore be raised 
and conveyed to another spot along the building line as the 
work progressed. : 

As previously mentioned, the power-house is situated at 
the lower end of the upper canal or head race. Its exact 
position may be seen by referring back to Fig. 5, while its 
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As during the running of the plant the repair or 
substitution of a new turbine could not be effected 
without first of all pumping dry the particular turbine- 
chamber in question, the complete closure of each chamber 
against the head of water during repairs had to be 
provided for. In order to effect the isolation of each 
turbine from the head race, a pair of vertically hinged 
doors, each 275m. wide by 5m. depth, constructed 
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Fic. 12.—Ihe Power House (View from the Rhine). 


general appearance is shown in Figs. 11 and 12. The con- 
struction of the turbine-chambers and the disposition of the 
turbine-driven dynamos will be rendered apparent by a 
glance at Figs. 13 and 14. The power-house contains 
20 turbine-chambers, each of 5°5m. clear width and 10m. 
clear length, which are separated from one another by walls. 
The thickness of these walls, which, like the foundations 
and roofs of the chambers, are composed of cement concrete, 
amounts to 1 25m. 


of wrought iron, have been fixed. When closed, these 
doors are called upon to withstand a pressure of 70, 000 kg, 
so that special care had to be taken with regard to their 
design and fixing. Provision is also made for the discharge 
of water from the head race direct through the turbine- 
chambers into the tail race, so as to be able to lower the 
water-level in the head race if necessary. The arched iron 
and concrete roofs of the turbine-chambers constituting the 
floor of the dynamo-room are so constructed as to allow of the 


* 
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turbines being bodily lifted out. As the total weight sup- 
ported by the arched roof of each turbine-chamber amounts to 
118,000 kg., great strength had necessarily to be provided. 
The moving of each turbine-dynamo set weigh 
70,000 kg., the revolutions of the shaft amounting to 55 
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Forbes in his letter to the Times pointed out that st 
Niagara factories followed the power installation. 
experience at Rheinfelden is very similar. 
in full work carbide of calcium works, sodium works, 
aluminium works, a silk mill, and another in contemplation. 
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Fia. 18.—Disposition of the Turbine Generator Sets. 


per minute. The concrete arches possess a minimum 
thickness of 750mm., while the opening of each arch 
between the turbine-chamber and dynamo-room has a 
diameter of 3,500mm. Inthedynamo-room are two travel- 
ling cranes, each capable of lifting 20 tons, and, there- 
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Fic. 14.—Disposition of 


fore, capable of dealing with the heavy turbines and 
dynamos. 

In view of the rapidly approaching réunion of the 
Institution of Electrical Engineers in Switzerland, we 
may, perhaps, be pardoned for giving our personal 
impressions of the Rheinfelden works before com- 
pleting our detailed description of the same. Prof. G. 
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Of course, even with power obtainable for nothing certain 
factories could not exist, while for others the power cost 
is all important. There is no suggestion, then, that all 
industries can follow or can be successfully carried on in 
particular positions, but it is suggested that wherever power 
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the Turbine Chambers. 


can be cheaply obtained and supplied certain industries 
will probably flourish in the vicinity, and there will be 

use made of the power. Another interesting point 
is that the district around Rheinfelden is by no means 
thickly populated. There are small villages scattered 
over the land, and a drive from Bâle to Rheinfelden 
showed far better than 9 rail ride could show that all 
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through the district current is being used for light 
and power purposes. The power from the station is distri- 
buted over an area which, roughly, has a radius of about 
15 km. This station gives an output of from 15,000 h.p. to 
16,000 h.p., and a second station is contemplated between 
the present one and the bridge at Rheinfelden to give an 
output of 10,000 h.p., so that the total output when all the 
works are complete will be from 25,000 h. p. to 26,000 h. p. 
Of course the district has peculiar features which render it 


favourable to certain industries—thus underlying it are | 


large beds of salt, and the brine pumped from these is 
utilised in sodium and alkali works. Hitherto the value 
of these beds has been for salt factories and salt-water 
bathing. That reminds us to say that Rheinfelden is by 
no means the unimportant place its position and popula- 
tion would mark it, but it is a health resort of no 
mean repute. If the visitors can spare half an hour 
after or before ae the power station, it might 
be worse spent than by walking to the old bridge—a 
combination structure of wood spans and iron spans—some 
parts roofed over, some open to the skies, also to the two 
old gateways and connecting wall remaining of the old 
fortifications. The old gateways are very much pitted 
with holes, said to be bullet marks of the war scenes 
‘enacted a hundred years ago. We have wandered from 
our immediate subject, so will return to the power 


company. The foresight of the able pioneers of this 


work led them to purchase a considerable tract of 
land around the works, hence the company is in the 
position to offer or let land for factory building, also for 
the erection of the houses necessary for the workmen, and 
already quite a little town has sprung up on the estate. 
The works themselves and by far the larger part of the 
estate are on the German side of the Rhine, but the 
company has erected a fine iron bridge across the river, 
and this carries the cables to the Swiss shore. 


(To be continued. ) 


— !!. e 


G. BRAULIK’S NEW SHOWROOM. 


We have this week had the pleasure of inspecting the 
various improvements made by Mr. G. Braulik in his 
establishment for the supply of electric goods at 217 and 
218, Upper Thames-street. The most important alteration 
made by Mr. Braulik is the addition to his old accommo- 
dation of a showroom for the exhibition of electric light 
accessories. A description of the types of electroliers for incan- 
descent lighting exhibited would take too much space, and 
we are therefore obliged to confine ourselves to some special 
items which contain engineering novelties. The first of 
this consists of a series of electric light fittings designed on 
the new waterproof system. Two of these are shown in 
Figs. 1 and 2. From these it will be seen that there is 
nothing in the new system to prevent ornamental fittings 
8 used with it. The illustrations do not show very 
clearly the important details of this waterproof fitting. 


Fie. l. 


The round base fixed to the wall in each case is made of 
porcelain, and provides such good insulation that water 
from a hose pipe can be played on to the fitting without 
causing earth connection. Our sketch in Fig. 3 shows a 
disgrammatic section of its porcelain base, from which its 
insulating properties will be readily gathered. Further 


in connection with the 
shades over the lamp. 


details have been developed 
methods of fixing the g 
Here again a porcelain covering is used to screw into 
the iron socket on the electrolier tube. The enlarged 
portion of this porcelain is provided with a thread to 
receive the bell over 
the lamp. These glass 
bells have a coarse 
thread impressed on 
them, and when screwed 
in clamp the reflector by 
means of indiarubber 
washers. A whole line 
of electroliers is con- 
structed by Mr. Braulik 
with these features, 
which should make 
them of great service 
in all places where 
ordinary fittings are 
likely to be damaged 
by water. We under- 
stand that the mechani- 
cal strength of these 
|| fittings is such that 
Seay they can be used on 
board ship. Another 
interesting feature in- 
troduced into this 
country by Mr. Braulik 
is the arc lamp couplin 
shown in Fig.4. In all 
cases where the arc 
lamp is to be supported 
ic the roof of a high 
building or under arch- 
ways where access by 
means of ladders is not 
convenient, this method 
of coupling up lamps is 
much preferable to the 
practice of having hang- 
ing cables to allow of 
the lamp being lowered. 
The concentric contact- 
maker which is used in 
connection with this 
coupling is well designed 
and the porcelain base 
to which it is fixed pro- 
vides ample insulation 
for all ordinary voltages. 
Of course, the conpling 
Fia. 4.—The Braulik Arc Lamp Suspension. does not dispense with 
the need for an auto- 
matic cut-out when arc lamps are used in series, 
although it might break the current a few times without 
seriously damaging itself. The firm have on view in their 
showrooms a most comprehensive collection of arc lamps of 
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PORCELAIN 
Fic. 2. Fia. 3. 
all types and sizes. It will be remembered that they are 
the English agents for the well-known German firm of 
Korting and Mathiesen. Mr. Braulik also informs us that 


he will also have soon a new line of alternating-current 
motors, for which he expects to find a great demand on 
account of their high efficiency and good starting qualities. 
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THE GLASGOW TENDERS. 


We are glad to note that the Corporation of 
Glasgow have refused to accept the recommendation 
of their Tramway Committee on the question of the 
tenders for the engines for the Glasgow tramways 
system. This recommendation was to the effect 
that the tender of an American firm, amounting to 
£114,554, be accepted, while the lowest tender was 
only £54,800, and came from a Glasgow firm. 
The list of firms and private individuals who feel 
aggrieved either at the decision of the Council 
not to accept any of the present tenders or 
because of the committee’s decision, would be 
long enough to completely fill the rest of the 
space we devote to our leading article. A better 
course will, therefore, be to see how it is possible 
for tenders to the same specification to vary from, 
say, £55,000 up to, we believe, £140,000. It is 
obvious that such a large difference cannot be 
accounted for by small details in the arrangements 
in design, and hence the conclusion is that the 
specification did not state what was wanted. In 
certain points this was clearly the fault, as can be 
gathered from the consulting engineer’s report on 
the tenders, as quoted by Mr. Paton to the Council. 
Thus we are told that the Allis Company guaranteed 
a steam consumption of 14lb., while the Stewart 
Company only guaranteed 15°4lb. We presume that 
steam per indicated horse-power hour is meant. 
Surely this point is one that should not be left to the 
will of the tendering firms, as the Glasgow Corporation 
naturally look to their consulting engineer to ensure 
that only the most economical engines are used. In 
fact, neither of the above figures for steam consump- 
tion are worthy of special praise. Thus in our issue 
of July 28 we published tests of a 300-h.p. Maclaren 
engine which only took 13}1b. of water per indicated 
horse-power hour at full load, and was capable of 
running at any load from one-quarter full load 
upwards, taking considerably less than 14lb. of 
water per indicated horse-power hour. The tests 
of other engines which are published in this 
issue also show proportionately better results 
than are guaranteed for the much larger engines 
the Glasgow Corporation were asked to accept. 
Such points as this and the efficiency of the govern- 
ing of the engines can always be rigidly laid down, 
and lead to uniform prices in tendering. Many of 
the objections to the Stewart engine are matters of 
opinion, on which Mr. Parshall has strong views; 
and here again there could be no objection to 
specifying of what metal certain parts should be 
made. In some respects even the specification 
went beyond this, and certain dimensions of parts 
taken, as we are told, from actual American 
engines were given as a guide to parties 
tendering. Full latitude being left to manu- 
facturers to use their judgment, most English 
makers departed more or less from these, 
and found afterwards that they were regarded 
as a sine qua non. How far these dimensions are 
absolutely necessary it is not possible to say, but we 
know of certain American engines which, owing 
to bad arrangements of parts, have to be built with 
abnormally large crankshafts. In the case in 
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question, the flywheel and dynamo are placed at 


stresses due to flywheel action tend to rack the crank. 
It is obvious that with two different types of engines of 
the same output, the strength of corresponding parts 
may be varied without exceeding a given factor of 
safety. After all, the real matter at issue is as to 
whether American firms are the only ones who can 
make engines to stand the strain of traction working. 
That they have had vast experience in such work is 
true, and it is equally true that up to the present 
English makers of engines have not been called on 
to supply engines for this purpose. The general 
experience of our engine-makers is, however, if 
anything, larger than that of the American firms, 
and we are sure that engines which will stand 
the enormous strains found in driving rolling mills 
would, with suitable governors, be, if anything, too 
strong for traction work. Prof. A. B. W. Kennedy’s 
statement before the Institution of Mechanical 
Engineers on the subject has been quoted by us 
before and will bear repetition. It was to the effect 
that there is no fetish in the design of machinery for 
electric traction purposes, as the Americans would 
have us believe. All that is wanted is a due con- 
sideration of the engineering problems to be solved. 
This fact has been endorsed by the Corporation of 
Glasgow, and we do not doubt but that the present 
delay and the issue of a more fully detailed speci- 
fication will result in even a better engine being 
supplied than that of which the Allis Company are 
justly proud. 


— — — 


CORRESPONDENCE. 


“ Qne man’s word is no man’s word, 
Justice needs that both be heard.” 


THE NEW TELEPHONE ACT (1899) AND WAY- 
LEAVES. 


SIR, —A word of warning appears very necessary to local 
authorities in connection with the grants of underground 
and other telephone wayleaves, which, according to Press 
reports, are constantly being made. Town councils and 
other local authorities should make themeelves thoroughly 
acquainted with the provisions of the new Telephone Act 
before entertaining any further applications for wayleave, 
or they may hereafter find that they have unwittingly sacri- 
ficed the interests of their ratepayers and tied the hands of 
their successors in office. The new Act provides that in the 


event of any local authority determining hereafter to start 
or sanction a competitive telephone exchange within its area 
(which the new Act empowers it to do), any wayleaves. 


previously granted will be irrevocable during the term for 
which the new exchange is licensed by the Post Office, 
and this in spite of any agreement to terminate the way- 
leaves at six months’ or other notice which may have been 
entered into. Common sense, therefore, requires that way- 
leave grants should at once cease, or, at least, be subject 
to entirely new conditions conceived in the interests of the 
local telephone users and ratepayers whose streets it is 
proposed to appropriate. It cannot be too strongly stated 


that competition or reduction of rates in the future will be 


rendered difficult, if not impossible, by throwing away at 
the present critical moment the only weapon capable of 
being effectively wielded in the interests of the public. 
Any claim to exercise the wayleave powers of the 
Postmaster-General, even when a 5 supported by 
documents issued by the Post Office, should be closely 
acrutinised and tested by reference to the 8 age Acts, 
as the Postmaster-General can only delegate his powers 
subject to the consent of the local authorities concerned. 


1 


‘This is made quite plain by Section 5 of the Telegraph 


the opposite sides of the engine, and hence all the | Act of 1892. 


It is interesting to note that some local authorities are 


fully alive to the importance of this subject since, in view 


of the new Act, both Hull and Bradford Town Councils 


have given notice to terminate their grants of wayleaves.— 
‘ Yours, etc., 


R. BENNETT, 
Telephoné Engineer to the Corporation of 
lasgow, States of Guernsey, etc. 
_ 44, Manor Park- road, Harlesden, N.W. 
Aug. 23, 1899. 


ELECTRIC POWER AT NIAGARA. 


The following letter addressed to the editor of the Times 
was ee last Saturday, and will be read with interest 
by all electrical engineers : 

S1r,—It was with unmixed pleasure that I havé been 
able to pay a long-promised visit to Mr. W. B. Rankine, 
one of the vice-presidents of the Niagara Falls Company, 
to see how the commercial developments at Niagara were 

rogressing ; and I believe that a concise statement may 

be of interest to your readers. In June, 1892, and again 
in December, 1894, when the first works were nearing 
completion, I gave in the Times some account of what 
was being done, and since then the public has taken 
much interest in similar electric developments of water 
powers. 

It is 44 years since I was last here, and the first thing 
to strike one is the t number of enormous new 
factoriés which have been established on the company’s 
land. Nearly every one of these consumes a very large 
amount of power, as is shown by the following state- 
ment, which anyone can verify, showing the names of 
the factories and the amounts of power used in each: 


H.P, 

International Paper Company. . . . . 7.200 
Pittaburg Reduction Company (aluminium). . 3,050 
Carborundum Company U[U H . 1, 000 
Buffalo and Niagara Falls Electric Light Company ........ 500 
Electro-Chemical Company (peroxide of sodium) 400 
Buffalo and Niagara Falle E e-tric Railway 200 
Niagara Falls and Suspension Bridge Railway) 250 
Buffalo and Lockport Electric Railway  ..............sssseees z 350 
Oldbury Electro-Chemical Company seseo 1,000 
Mathieson Alkali Workeeee sescnsees 2,000 
Cataract Power and Conduit Company (Buffalo) ........ .. 8,000 
Tonawanda Power Company ............sscccessssscccesenvsscees is 500 
Union Carbide (of Calcium) Company dd 10,000 
Surface Coating Company (enamelling) ..............ssessseses 20 
Niagara Development Company (workmen’s dwellings) ... 75 
Niagara Waterworks ..........ssesssssssssesvesesssssesoseososososeo . 45 
%%% ( ͤ JJ a: 34,590 


To these additions are to be made in October, and two 
new works—the Atchison Graphite Company and the Lead 
Reduction Company (Litharge)—will be supplied, bringing 
the total up to 45,190 h.p. contracted for, bringing in an 
income of over £150,000. The operating expenses do not 
exceed £25,000 per annum. 

This is a most interesting result in three ways: (1) It 
shows that the original promoters were right in believing 
that the locality, with cheap railway transport, was favour- 
able; (2) it shows that the general plan of the works, by 
which any customer could have any kind of electric current 
he desired, has been appreciated ; and (3) it gives an indi- 
cation of the enormous strides which have been taken of 
late years in electro-chemical and metallurgical processes. 

Regarding the machinery, the dynamos, which were 
totally new—not only in size but in their general design— 
never give the slightest trouble; and the transformers, 
ranging up to 2,500 h.p., have answered their purpose 
perfectly, even with the low frequency of alternations 
which was generally condemned by theorists when I 
introduced it, but which is recognised now by everyone 
at Niagara as contributing largely to the success of the 
scheme. The rotary transformers, for converting alter- 
nating into continuous current, which are used for nearly 
half of the power, gave some trouble at first, being the 
first which had ever been commercially used. But the 
difficulties have been successfully met. A good deal of 
the other machinery was of a new character and bold in 
design, but has generally worked well. The setting-up 
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and working of the transmission line to Buffalo reminds 
one of the earlier electric light stations in the United 
States, but this is bound to be one of the most important 
applications in the future. 

The general conclusion arrived at, after thoroughly 
inspecting everything under the best auspices, is that 
the boldness of the originators of the scheme has been 
justified, and that the wants of manufacturers who require 
power in any form can be supplied. It must be remem. 
bered, however, that much depended upon the favourable 
locality, and this warning may be given—that it would be 
rash to develop a large water power in this way without 
demands for power. At the inception of all these schemes 
there is one thing more important than overcoming the 
engineering difficulties, and it consists in ensuring the 
support of those who require large quantities of power— 
electrical or mechanical. 

(Signed) 


GEORGE FORBES. 
Niagara Falls, Aug. 4. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 


af 
(Q SoOoOV 
Shed i Scarva low 
Boosler 
Field © Boes Cer 


tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible. 
(JUESTIONS. 

would you prefer for spark coil on 

a method of testing its capacity. — 


195. What class of batte 
oil motorcars ? Descri 
JOHN CASSAN. 


196. Why do manufacturers recommend twin cable for aro 
lighting in series in preference to concentric 7—C. T. 


ANSWERS. 


Question No. 189.—What is a negative booster, and for what 
purpose and in what way is it employed in tramway work ? 


[These two answers to No. 189 have been bracketed 
equal, and are awarded 7s. 6d. each. | 


Answer to No. 189 (awarded 7s. 6d. ).—A negative booster, 
or, as it is sometimes called, a rail booster, is a second 
machine in series with the main generator or generators, 
and is used for lowering the drop of volts in the rail return 
of a tramway system, so as to enable the line to be run in 
. vith the Board of Trade rules, which only 
allow a drop of seven volts. It therefore also lowers the 
earth currente—t.e., the current which takes the earth 
instead of the rails as a return to the station. The booster 
armature is sometimes driven by a separate motor, but a 
combined plant is preferable on account of efficiency. The 
main current from the generator (500 volts) passes round 


the fields of the booster on its way to the trolley 
wire and excites it in direct proportion to the drop 
of volts. An extra cable is run, in addition to the 
positive trolley line feeder, to end of terminus (or 
middle of line if circumstances require), and is connected 
to the rails. Now the + feeder has the booster armature 
in circuit. Should the volts drop at X, current flows from 
power station + generator, round field of booster, which 
then generates current, and taking on ite 10 or 20 volts 
brings potential at X up to normal. Suppose drop of volts 
from station to terminus=2 and drop of volts in rail to 
terminus - 10, then the rail at the terminus will be + to 
rail at station with a difference of 12 volts; hence current 
flows from terminus to station. But if we apply upsetting 
volts from the booster with the + terminal to the rail at 
the station and the — terminal at rail at terminus, we 
have a circuit tending to oppose the main circuit, and so if 
the volts on the booster are sufficient, it will make all return 
current flow into the — booster cable. No matter how many 
volts you generate with the booster, you cannot have more 
volts at terminus than the main generator gives at the station, 
in this case 500 volts. [he boosters are generally balanced 
to take half from the rails each way when they are placed 
in the middle of a line. They keep themselves in perfect 
balance on account of being excited by main current. The 
more current used the more the drop, and the more the 
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drop the more the booster generates. These boosters are 

being worked with great success at Bristol, England, and at 

Clontarf, co. Dublin; while four are being installed in the 

new power-house of the Dublin United Tramways Company 

= ar rag They are all of Mr. H. F. Parshall’s design. 
N. TAN. 


Answer to No. 189 (awarded 7s. 6d.).— A negative booster 
is a machine used in tramway work in order to suck back 
current from the far end of the line, and thus limit the 
drop in the rails as required by the Board of Trade, which 


is seven volts. Boosters bring the E.M.F. drop down to 
two or three volts, which in most cases of municipal work- 
ing is the safe limit. If the E.M.F. exceeds this limit, 
trouble from electrolysis would probably occur at some 
date more or less remote, according to the local conditions 
as to the location of the earth return in respect to the gas and 
water pipes and the nature of the soil. The negative 1 
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is the device of Mr. H. F. Parshall, and the method of work- 
ing is as follows: A generator is separately excited through 
a coil in series with the trolley feeder, so that the voltage 
generated by the armature is directly proportioned to the 
current output, provided that the field magnet is not 
saturated. e armature is in series with an insulated 
feeder connected with the rail at whatever point it is neces- 
to take off current. The results in practice are most 
satisfactory. It has been found that the machine works 
perfectly automatically, and limite the voltage drop in, the 
earth return to any desired amount by an adjustment of a 
rheostat in parallel with the field-magnet coil. The sketch 
00 gives a diagrammatic representation of the system. 
B. A. 
Question No. 190.—Compare electric with hydraulic elevators 
as regards (a) initial cost ; (b) ronking cost ; (c) efficiency; 
(d) repairs ; (e) safety. Assume that the energy is obtained 
from public supply mains in both cases. 
Best Answer to No. 190 (awarded 10s.).—Dealing first of 
all with the questions as specified under the various heads: 
Initial Cost.—In their simplest form there is no appreci- 
able difference in cost of hydraulic and electric elevators. 
Owing, however, to the regulating devices, etc., requisite 
to secure the greatest economy from electric elevators, 
rather elaborate arrangements are necessary, which add con- 
siderably to their first cost. Generally speaking, it will be 
found that electric will exceed hydraulic elevators in 
initial cost. 
Working Cost.—As this naturally depends mainly upon 
the relative efficiency of the two types of elevators, it will 
be as well to consider working cost and efficiency together. 
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advantage, especially when it is necessary to add a storage 
tank to the hydraulic system. It is sometimes contended 
that there is a difficulty in bringing the cage of an electric 
elevator to a stop flush with the level of the floor. This 
difficulty is easily overcome by a little adjustment, 
and when once set will require no attention. By the 
arrangement of pushes on each floor, and in the cage now 
adopted by the most experienced firms everything is auto- 
matic, no attendant being necessary, and the possibility of 
accident reduced to a minimum. With the hydraulic 
elevator it is necessary to have an experienced man to 
attend to the joints, valves, etc., while with the electric all 
that is required is a little. cleaning and oiling of the 
mechanism, which duties can be performed by any attendant 
without skilled knowledge. 

In conclusion, it may be said with confidence that the 
electric elevator is a distinct improvement on the hydraulic, 
which it will rapidly supersede when its merits become 
better known and a few remaining prejudices against its 
use removed.—F. A. 


— 


TROLLEY WIRE REPAIR WAGONS. 


We have been furnished with details of a new type of 
repairing wagon and tower for electric tramway work designed 
by Messrs. Heathman and Co., of Endell-street, London, W.C. 
This convenient telescopic tower wagon has a turntable top, 
which can be projected to either side to enable men to work 
over the top of running tramcars. The tower can be arrested 
and Secured at intermediate heights, and is fitted with brakes 


By introducing regulating arrangements so that the starting to the wheels so that it cannot move while the men are at work. 


current taken by the motor is not excessive, and by 
employing motor and gearing specially designed to suit 
elevator work, the electric elevator can be made a very 
efficient piece of apparatus, the power taken by the motor 
being proportional to the load upon it. The hydraulic 
elevator always takes the same quantity of water no matter 
how small the load upon, and as this quantity has 
to be sufficient to provide for the maximum load, 
it is obvious that this cannot be a very efficient 
arrangement. It is very difficult to obtain exact figures 
to demonstrate the relative position of the elevators 
as regards working cost, owing to the different rates 
charged for electric and hydraulic power in different towns. 
The following figures will, however, give a sufficient proof 
of the advantage of the electric elevators in the matter of 
working cost, although perhaps the figures show more in 
their favour than will be met with in a great many cases : 
Cars made 60 double journeys per day ; charge for water 
power was 1s. 6d. per 1,000 cubic feet ; charge for electric 
power was 4d. per unit; annual cost of hydraulic power, 
£21; annual cost of electric power, £11 ; balance in favour 
of electric power, £10. 

irs.—In neither case will this item be very excessive 
where the best material and workmanship is provided in 
the first instance. What advantage there is will most 
certainly be in favour of the electric elevator, for this 
plant with all its complications will, when once installed, 
require very little in repairs; the principal item being 
the occasional turning up of the commutator. With the 
hydraulic elevator there is the continual packing of glands 
owing to the high pressure to which they are subjected. 
Farther, the valves require constant attention. 

Safety.—As regards safety arrangements, these will be 
practically the same in each case. They will include the 
usual device for preventing the car falling in case the rope 
breaks, and also the arrangement for providing against 
slack cable. Also a mechanical device for preventing the 
gates on each flow being opened when the cage is not in 
position. With the electric elevator it is also necessary to 
provide for the current being cut off at the extreme travels 
of the cage should the attendant fail to do this. 

In addition to the preceding comparison, there are a few 
points worth mentioning. With the hydraulic elevators 
there is the improbable but possible chance of the pipes 
freezing, thus causing at least a temporary and, perhaps, 
serious breakdown should one of the pipes burst. The 
available space is also a matter which requires considera- 
tion, When this is small the electric elevator has the 
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The two illustrations herewith show the general detail of this 
wagon, which is finding great favour in the tramway world. 
Already wagons of this type have been supplied to the tramway 
authorities at Dublin, Prescot, Swansea, and Newcastle-under- 
Lyme, and some are now in construction for Carlisle and 
Sunderland. . 


AUTOMATIC WATER-GAUGES. 


We have received from Messrs. J. Hopkinson and Co., 
Limited, of Huddersfield, a copy of their latest catalogue. 
This contains much new information of a character most 
important to those having to do with steam at high pressure. 
The book shows the danger arising from the breakage of the 
water-gauge glass in high-pressure steam-boilers, and claims 
that by the use of the patent automatic water-gauge manu- 
factured by Messrs. Hopkinson this danger is done away with. 
With this gauge it is impossible that a water-level other than 
the true water-level can be indicated. When a gauge glass 
fitted with this automatic gauge bursts, the pressure in the 
lower arm forces a safety column ball to its seat and shuts off 
the escape of water; simultaneously the pressure in a supple- 
mental tube, together with the escaping steam in the top arm, 
forces a ball-valve to its seat and shuts off the escaping steam. 
Both steam and water are thus automatically prevented from 
escaping, and the gauge can be approached and the cocks 
closed with absolute safety. | | 


244 


THE ELECTRICAL ENGINEER, AUGUST 25, 1899 


The book goes on to give some remarks of a general 
character applying to the defects in various water-gauges, 
which are very useful to those who have much to do with 
steam-engines. The book is well illustrated, and the diagrams 
are very clearly shown, | | 


— rn mn 


THE GLASGOW TRAMWAY TENDERS. 


At the meeting of the Corporation of Glasgow held on 
the 17th inst., the report of the Tramways Committee, 
which recommended the Council to accept the tender of an 
American firm (the Edward P. Allis Comp my) for engines, 
came up for consideration. It will be remembered that the 
amount of this firm's tender was £114,554, while Mesers. 
D. Stewart and Co. offered to supply the engines for £54,800. 
The following notes of the proceedings we cull from the 
report published in the Glasgow Herald : 


When the subject was introduced, Bailie W. F. ANDERSON 
at once suggested that the committee should take the matter 
back, and give the members time to consider the minutes. 

Mr. Paton said that had it not been for the utmost urgency 
regarding this matter he would nut have brought up the minute 
that day. The urgency was that unless the Council disposed of 
that matter that day, it would be absolutely impossible to have 
electric traction ready for the exhibition of 1901. He was aware 
of the responsibility attaching to his action, but it was necessary 
to come to a conclusion some way or another. 

After some debate on this question of urgency, a motion 
suspending the standing orders was passed so that the details 
of the matter could be discussed. 

Mr. Paton then moved the approval of the minutes. He 
said he considered that a considerable amount of responsibility 
attached to him in doing so. He would like to say that nut 
one single hour had been wasted in getting these offers in such 
a form as would enable the committee to bring them before the 
Council in an intelligent manner. Mr. Young and his staff, and 
then Mr. Parshall and his assistant, had examined them, and 
the staff had worked night and day for the purpose of getting 
the offers ready. A considerable amount of feeling had been 
aroused with regard to the acceptance of the offer of an American 
firm as against the offer of a lacal firm at a much smaller sum. A 
good deal had been suid regarding the fact that British engineers 
generally could do work as wel] and better than American 
engineers. He agreed with that statement as a general rule, 
but the Council had to keep in mind this, that in this country 
electric traction engines of the slow speed of large size had not 
been paid much attention to, as had been the case in America. 
The result of this was that the American engineers had kept 
completely ahead of the engineers in this country, who had not 
made engines either of the size or of the power required, simply 
because they had not been asked to du so. Asa matter of fact, 
almost the whole traction engines working for tramwa 
purposes in the world had been made by American engi- 
neers, and no doubt that was the principal reason why 
they were so far ahead. The chief question was a comparison 
between the steam-engine of the Allis, an American engine onm- 

ny, and a local firm who offered to supply engines for £54,880. 
That firm, who had good friends in Glasgow—probably in the 
Council—had got to know, but not from the department, that 
the engines they had specified were far too light, and they 
some time ago, after the offers had been opened, sent another 
letter to the tramway department saying that they could make 
engines 214 tons less than the Allis Company’s—in other 
words, 586 as against 700 tons—if they got £22,000 more. 
That would bring their offer to £76,880. Phe would, there- 
fore, keep in mind in speaking that to bring their engines up 
to the weight required the local firm would require £22,000 
more than the sum stated. They were told by Mr. Parshall 
that he had gone carefully into the specification of the American 
engines, and it contained much more steel than the engines of 
the local firm. They should also remember that if they put in 
engines which were not capable of doing the work, they would 
land the dopartment in such a position that it would be another 
12 months before they c uld get to work. The second point 
was that so far as steam consumption was concerned, that of 
the Allis Company was guaranteed at 141b., while the 
engine of the Stewart Company was guaranteed at 15 Alb. 
Mr. Parshall had worked that out, and it simply meant 
that the Stewart engine required 8.099 tons of coal 
more per annum than another. Mr. Parshall took that 
at the moderate price of 6s. 8d. per ton, and the annual 
loss on the Stewart engine as compared with the Allis 
Company’s was £2,666 per annum. The capital value of that 
sum at 5 per cent. was 255, 984, which, added to £76,880, 
brought up the real cost of the Stewart engine to £130,864. 
The question was asked in committee, What time would the 
Allis engine last? Mr. Parshall had said at once and without 


hesitation, ‘‘ The Allis engine will last 40 years, but, as for the 


Stewart engine, I doubt very much if it will last 10 years.” 


That being so, and one engine capitalised being a higher price 


than the American engine, the committee could only come to 
‘the conclusion at which they arrived. Mr. Parshall had said’ 


that the effective bearing surface in the Allis engine was 50 per 


‘cent. greater than in the Stewart engine; that the shaft of the 


Allis engine had 2°4 times the torsional strength of the Stewart 


engine; that the one had cast-iron 
| pistons ; that the connecting rod of the 


| pecans the other steel 
tewart engine was short, 


‘and that item alone materially cheapened the cost of the engine ; 


that the hub of the flywheel of the Stewart engine was af 
iron, while not only the hub but the flywheel itself should be of 


i Siemens steel throughout. In short, the firms did not both offer 


had tendered ? 


| against another. 


an engine that would do the work required. The Stewart ss, 
| would be found defective in every shape and form. 5 


Parshall, in concluding his report, said he was desirous of 


} co-operating with the committee on all pointa, but in case they 
decided upon an engine clearly having defects, he must ask 


them to accept all responsibility in case of disaster. Mr. Paton 


added that in what he had said he had not expressed any 
opinion of his own on this subject. l 
and he had made these statements on the responsibility of the 
, gentlemen whom they had appointed as superintendent of this 
work. He proceeded to depreciate an aunouncement appearing 
in the minutes in name of Councillor Alexander, that it be 


He was not an engineer, 


remitted to a special sub-committee to confer with Messrs. 


Duncan Stewart and Co.. Limited, as to their offer for the main 


engines, and to report. Did this mean that after all the infor- 
mation received from engineers they were going to negotiate 


with one firm as to whether they would agree at a certuin price 


to give a completely different engine from that for which they 
He never knew any department of the Council 
that would have introduced such an idea—such an unfair thing 
for all the people tendering for work of this kind. There was 
another alternative, and this was the only competent amend- 
ment. They could say, We will go over the whole of these 
offerers.” They could say to Mr. Parshall, ‘‘ You will prepare 
a specification.” The reason why Mr. Parshall did not propose 
a particular specification was put by that gentleman as follows: 
If I now draw a definite specification covering only one type 
of engines, all British firms are put out, so far as patterns are 
concerned, except one.” Mr. Paton left to the Council the 
responsibility of a decision on the subject. 

Bailie Batrerssy seconded the motion. In doing so he said 
he knew the feeling was entertained in the Council that they 
should have work of this kind confined to their own oountry. 
How did this come from a Council that was admired and praised 
all over the world for its broad mindedness, its en rise, ita 
ability, its perseverance in every good and useful work for the 
citizens? How did it square with the free-trade principles that 
had made the country what it was? For himself he regarded 
the evidence they had had as convincingly pointing to the 
adoption of the minutes. 

e Lorn Provost here expressed a hope that the discussion 
would not be carried on in the spirit of setting one country 
The real question was, Which is the best 
engine ? 

ailie THomson then proposed an amendment to the effect 
that Mr. Parshall should be asked to make a specification on 
which every firm would be able to tender on the same basis. 
He (Bailie Thomson) had nothing to say against Mr. Parshall. 
He did not think they had an abler electrical engineer than that 
gentleman, but at the same time he did not acquiesce in Mr. 
Parshall’s views. What he would like to know, and what they 
would all doubtless like to know, was how they were to get 
saving from one engine representing £60,000 additional in price. 
He had looked at the plans of the Allis and the Stewart engines, 
and he had no feeling as to whether the contract went tw 
America or was retained at home. The plans of the American 
engine indicated to him distinctly that it was weak in many 
parts, and far too heavy where weight was not wanted. 

Mr. Huon ALEXANDER seconded the amendment. 

Mr. Paton said he was willing to accept an amendment to 
the effect that a new and detailed specification be prepared by 
Mr. Parshall in the usual manner ; but the Council would under- 
stand that if they did so it meant a loss of four months. He 
had consulted Mr. Parshall, who said that he would require five 
weeks to prepare the specifications ; they must give the offerers 
a couple of months—they had that on this occasion, and they 
thought it was too little. Then the offers had to go before the 
sub-committee and the committee, and that certainly meant four 
months ; and it meant, further, that they might give up the ides 
of having this installation ready for the exhibition. 

Bailie W. F. ANDERSON said if it took the commit: ee from 
July 1, working night and day, to bring forward this minate st 
an irregular meeting, surely it was not askiug too much for the 
ordinary members of Council to ask for some little time to go 
over these matters and satisfy themselves that they were not 
throwing away money. The position he had taken up was 
strangthoned b the opinions of those members to whom they 
looked for guidance in engineering matters. Surely, if they 
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employed an expert and paid him a handsome fee, he ought to 
make it known what it was exactly that he wanted, and to draw 
up such a specification as would put all competent tradesmen on 
an equal fonting. They were not to be frightened by the bogey 
raised by Mr. Paton—that the lines would not be ready for the 
exhibition. He had seen Mr. Paton in a bigger hole before, 
and yet he had always got out of it. 

Mr. Primrose said any engineer entrusted with the direction 
of a vast undertaking shoyld draw his specific plan, from which 
there should be no deviation, so that every offerer was on the 
same basis. He was surpri that Mr. Paton, with his usual 
astuteness, did not perceive the force of that plain business 


Mr. Sueaner said he did not think this was a fair competi- 


tion. He would have selected an American machine if it could 
have been got at a lower rate than they could get it from 
anyone in this country. But it was not free trade to give 


£60,000 more for a machine than it could be got for in this 
country. Indeed, if it had been known by competitors that 
the Corporation were ready to give any amount of money for 
a superior machine he had not the slightest doubt that D. 
Stewart and Co. might have been able to have given them a 
machine costin „000 or £30,000 more than the sum they 
had named. e therefore supported Bailie Thomson’s amend- 
ment. 

Mr. FEerauson, in supporting the motion, said he considered 
Mr. Paton bad been badly treated, and had good reason to 
complain. 

Bailie Tomson explained that no influence had been 
brought to bear upon him. The only thing he had done since 
the meeting referred to was that he had looked more carefully 
over the plans and specifications. 

On a division the amendment was carried by a large 
majority. 

The following three letters bearing on the subject 
have been sent to us for publication. The first is from 
D. Stewart and Co., of Glasgow. It is dated Aug. 22, and 
reads ag follows: 


Dear Sir. — We are in receipt of your favour of 2lst inst., 
and have to explain that having ay, ae to the fact that the 
Town Council have instructed the mways Committee to 
request Mr. Parshall to prepare a new and detailed specification 
so that all offerers will be able to tender on the same basis, we 
think it inadvisable to say anything definite at present excels 
that we took advantage of the clause in Mr. Parshall’s specifi- 
cation which allowed the ‘‘ fullest latitude” to engineers to 
tender upon what they deemed the most suitable lines. This 
being so we did not abide by the size of certain parts sug- 
ested ” by Mr. Parshall, but based our tender, as other 
ritish engineers appear to have done, on our previous practice 
in the making of rolling-mill engines and high-class vertical 
compound and triple-expangion engines for spinning mills. By 
going on theae lines we got a very much lighter engine, but one 
which Mr. Parshall deemed unsyitable. The details which he 
spoke of as constituting a difference between our engine and 
the American one, such as an additional governor, substitution 
of steel for cast iron in the flywheel, etc., are points which do 
not accord with our usual practice, but which could easily have 
been provided for had they been specially mentioned in the 
specification. The specification, however, was worded in such 
eneral terms, and the dimensions given were so contrary to 
igh-clasa engine practice in this country, that it was practically 
impossible to prepare estimates that could be fairly compared, 
and for this reason we welcome the decision of the Council, as 
we only wish that every tenderer may get fair play and be 
treated alike. 
(Signed) D. Stewart AND Co., LIMITED. 
(Duncan Stewart, Director.) 


The next letter is from the firm whose tender was 
recommended for acceptance—the Edward P. Allis Com- 
pany. It is dated Aug. 22, and reads as follows: 


Sir,—We are builders of Corliss steam-engines, and have for 
many years made a speciality of electric traction plant. We 
tendered to the specification issued by the Corporation of 
Glasgow for ita tramway station engines. The Tramway Com- 
mittee favourably considered our tender. The Council refused 
to pass the findings of the committee, and we are informed that 
a new competition is to be opened. 

We are, of course, unable to more than guess at the reason 
for such action. There was nothing in the specification at 
which anyone familiar with the demonstrated requirements of 
large electric traction plants could cavil. Naturally it did 
not follow British practice, for the exceedingly simple reason 
that there is no such application of electric power in the United 
Kingdum. It was simply a model plant, designed in the light 
of great modern experience with a view to rendering the best 
economies to the municipality to which it was offered. 

It was presumed by us chat the committee to which the 
interests of the Corporation were committed knew what it was 


about, both in the selection of ita engineers and in approving 
the specifications prepared by them. We did not think it 
necessary to visit Glasgow to make personal appeals to the 
members of the local government, or to resort to the columns 
of the public Press for support while the matter was under con- 
sideration. We tendered absolutely to both alternatives of the 
specification, and we certainly believe that an American house, 
invited to an open competition by a great corporation, might 
reasonably expect to be squarely and fairly dealt with.. 

We repeat that the specification, as submitted to competition, 
embodied nothing but the results of the best accepted practice 
of similar installations. The only ‘‘ anomalies ” dissovered by 
our competitors arose out of their ignorance of the conditions 
that exist, and their inexperience of those methods of construc- 
tion which have been found to best meet those conditions, 
Furthermore, every advantage lay with the British builder. The 
engines are special, therefore all who tendered were on the same 
footing as regarded design, plans, patterns, etc. The Allis Com- 
pany were handicap by 1,000 miles of inland and 3,000 
miles of ocean freights. Its engineers made that long and costly 
voyage to prepare their tender—not the ‘‘ special night journey 
to Glasgow (from Bolton), which one competitor so pathetically 
deplores in an open letter to the Press. 

We did not take it upon ourselves to instruct the Glasgow 
Corporation as to how a cheaper and less gubstantial and 
effective machine might be secured for its use. It could afford 
to purchase the best thing that money could byy, and we were 
luckily in the position of having at our disposal the men and 
tools and facilities which could turn out the best, and the best 


was 3 to us. 

Our competitors have devoted much time and space to a 
demonstration of the various ‘methods whereby they proposed 
to apply data derived from marine and other practice to the 
needs of the Glasgow tramway plant. That discussion may be 
of absorbing professional interest, may possess charms to the 
student of acrostics or anagrams, but we regret to say that we 
are unable to disoover its practical value or its relevance to the 
question under discussion. The modern tramway power plant has 
been developed from 15 years’ experience with tramway plant, 
and from some 50 million sterling which has been expended on 
such plants; and the day when workers on traction problems 
drew inferential designs from marine, or shop, or rolling-mill 
practice is now ancient history. aan 

The long and short of it is that, instead of meeting the ques- 
tion openly and fairly, our competitors have endeavoured to 
bring such pressure upon the Glasgow Corporation as may induce 
it to accept an article of their manufacture, even if it be 
inefficient, unreliable, or antiquated. 

If that end be attained, we fail to see that any result is Leere 
by the Corporation from the long and careful study of eleotrio 
traction which has been made by the Tramway Committee and 
its engineers, involving long and expensive journeys to visit the 
representative modern systems of the United States and Europe. 

We feel ourselves aggrieved, and, we think, justly. 

Our tenders, prices, and specifications haye been openly 
discussed and every advantage now given to our competitors. 
We can see little of that fair play, so hypocritically invoked, 
in 3 competition which is reopened whenever a home oom- 
petitor fails to secure the contract, or in recasting specifications 
until the favoured bidder finds them adapted to his limitations. 
To invite American houses to offer under such conditions is not 
only absurd, but radically wrong. If the game is to be played 
under such rules it would be vastly fairer to 40 the 
American manufacturer altogether, and not invite him to expend 
his time and money needlessly. | 

It is undoubted that a municipality has every right to decide 
to support home industry to the exclusion of all outsiders, but 
it may very properly be questioned whether the proper time to 
arrive at that conclusion is after outsiders, at the request of the 
municipality, have placed at its disposal all their data under the 
mistaken supposition that serious business was offered. 

Referring especially to Messrs. Hick, Hargreaves, and Co.’s 
criticisms, which were set out at length in your columns a few 
days ago, we beg to say that the various dimensions of pins, 
piston rods, and cylinders un which they animadvert, coincide 
very closely with: the accepted best American practice in such 
engines ; and we would repeat that there is no other source from 
which practical results can be drawn. It is useless to discuss 
why this be so, especially as we do not presume that you would 
care to have the whole theory and practice of steam engineerin 
as applied to traction and wherein it differs from marine wor 
set forth at length in your columns. | 

In our copy of the specification no mention was made of a 
coupling in the two-crank engine. One was specified in the 
three-crank engine, but it was between the outer bearing and 
the generator, not as stated by Messrs. Hick, Hargreaves, 
and Co. All crank discs supplied by the Allis Company for 
such engines are steel, and the specification called for cast steel 
throughout. They were not ‘‘ apparently cast iron,” as Mesars. 
Hick, Hargreaves, and Co. put it. | 

Their statement as to proper strength of shaft is also 


incorrect, The shaft would have to stand a torsional s rain 
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equivalent to 10,000 h.p. or more, instead of the 4,000 b.p. or 
5,000 h.p. ‘they refer to. It would also have to carry some 
100 tovs of flywheel. Messrs. Hick, Hargreaves, and Co. 
evidently 1 the trifling fact that the necessary area of 
bearing and lubricating surface has something to do with shaft 
dimensions. oo l 

That. the suggested number of bearings would not fit any 
usual arrangement of shafting of which Messrs. Hick, 
Hargreaves, and Co. have cognisance is eminently possible. It 
is, however, one very usual in traction practice. ` Possibly they 
ma have overlooked that bearing between the 100-ton fly wheel 
and the coupling already refe to. 

We are naturally interested i: the somewhat lengthy but 
exciting account of Messers. Hick, Hargreaves, and Co. s various 
peregrinations and failures to meet the Tramway Committee 
and its engineers before their ten:ler was considered. May we 
venture to suggest that the cifivials with whom they came in 
contact” evidently went to a considerable length of politeness 
when an engine-maker who was confessedly chasing them down 
to get them to take something they did not consider met their 
needs ‘‘received every courtesy” at their hands. Our own 
experience leads us to believe that scant courtesy would usually 
be meted out under such conditions. 

We have no objection to the Ein. advertisement reading 
column” which Messrs. Hick, Hargreaves, and Co. have 
ingeniously worked into their letter. That is good business, 
and we are not at all above doing the same ourselves when 
opportunity offers. We have a book of those ourselves which 
we are prepared to distribute broadcast. It would have been 
better, though, if Messrs. Hicks, Hargreave, and Co. had taken 
their comparison between ‘‘ American-English engines nearer 
home than Africa. The Allis Company can now show a con- 
siderable number of engines of their make running in England 
which are already available for purposes of comparison. By 
the end of this year, when the large plants we have now in 
hand for the Central London Railway, the Dublin, Bristol, Isle 
of Thanet, Sheffield, Cork, and London United Tramways, 
the London Bankside ” and ‘‘ City-road” electric lighting 
stations, and the Ellesmere Port smelting works are fairly 
finished, we shall be delighted to affurd every opportunity for 
further comparison of design, material, and performance. | 

We must, however, say that we note that Messrs. Hick, 
Hargreaves, and Co.’s African friend can only compare their 
engines with the somewhat indefinitely stated American 
type, so far as material and workmanship” goes. Possibly 
the reason the Glasgow Committee approved of the Allis pro- 
position was on the score of that economy in working and 
strength which the African gentleman does not touch on. 

At all events, we learn from Glasgow that our proposal sur- 

all others in the guaran steam consumption, the 
weight and strength of the engines offered, and the rapidity 
with which delivery could be made—all good points, and well 
worth serious consideration. 

With our very sincere apologies for intruding so greatly on 
your valuable space, and, like Messrs. Hick, Hargreaves, and 
Co., appealing to your sense of fair play to insert this letter 
in your paper,” 

(Signed) 


The third letter, dated Aug. 16, was originally addressed 
by Messers. Hick, Hargreaves, and Co. to the Glasgow 
Herald. It reads: | 


Sir,—The Manchester Courier of to-day contains a paragraph 
to the effect that the Glasgow Tramways Committee had yester- 
day accepted the tender of an American firm for the engines 

uired for the new power station at a price rather more than 
twice that tendered by a Glasgow firm of engine builders. We 
also submitted a tender for the engines, our offer being some 

20,000 below the tender which is now stated to have been 
accepted, and we think we, and other British engine builders, 
may fairly complain of having been specially invited to incur the 
serious expense involved in the preparation of designs and esti- 
mates if it was a foregone conclusion that only the engines of 
one, and that an American, firm would satisfy the requirements 
of the committee and their engineer. Our experience in con- 
nection with this contract will probably be of interest to engine 
builders. | l 

On perusing the specification we found it to contain a number 
of anomalies which required explanation before we could pre- 
990 any reliable tender, of which the following are examples: 

2 


THE Epwarp P. ALLIS COMPANY. 


) Cross-head pins as large as, or larger than, the crank pins. 

) A piston-rod 10in. in diameter for both a single 88in. low- 
pressure cylinder and for each of the two 60in. cylinders 
named as alternatives, the high-pressure rod in each case 
being Qin. in diameter. (3) A single 88in. cylinder named as 
the equivalent of the two 60in. ones, 85in. being the actual 
equivalent, though a still smaller one might reasonably be used, 
owing to the loss by friction being less with the two-cylinder 
design. (4) A coupling spparentiy desired between the 100-ton 
flywheel and one of the ings supporting it. (5) Crank 
discs, apparently of cast iron, in place of the steel or wrought- 
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iron cranks universally used in English marine practice for 
similar ‘shafts. (6) A 32in. crankshaft for transmitting 
4,000 i.h.p. to 5,000 i.h.p. at 75 revolutions, against the 18in. 
shaft which would about accord with English marine practice, 
the strengths of the two being as 54 to 1. (Owing to the 
flywheel being inte between the engines and the gene- 
rator, the stresses on the crankshaft would be much less severe 
even under the conditions of electric traction than in the case. 
of marine engines, liable to race in heavy weather.) (7) The 
suggested number of bearings and sections of shafting would 
not fit any usual arrangement of shafting that we could think 
of. (8) An oil pump specified to be of equal capacity to a 
two-gallon lubricator. 

With these anomalies before us, and being anxious to go fully 
and seriously into the matter, we sought and obtained an inter- 
view with the committee's engineer, visiting London for the 
purpose. No explanation was forthcoming, but it was pointed 
out that the dimensions, etc., were only suggested, and we 
were requested to tender in accordance with our practice. This 
we did, submitting full designs and particulars, and adding: 
We have given a great deal of consideration to the design and 
cost of the engines for which we have now the pleasure tu quote 
you, being very desirous of obtaining the order for them ; but 
we fully recognise that even the somewhat voluminous papers 
we are now sending to you do not by any means cover the 
whole ground, and we wish to express our readiness and desire 
to have the opportunity of discussing the various points with 
your engineer, should our tenders be acceptable to your oom- 
mittee ; and, in such case, we have no doubt that we could 
come to a full and satisfactory understanding as to both 
the 8 design and the details of the engines which are 

uired. 

e next received an official communication to the effect that 
whilat the total weight of our engines seemed satisfactory, our 
dimensions differed so much from those specified that it was 
desired to know whether we were prepared to accept the latter. 
We replied that the specification not being quite clear we could 
not give an unqualified answer, but asked an interview in order 
to arrive at an understanding. This being declined, we sub- 
mitted further designs, explaining the nature of our difficulties, 
and offering to go further into the matter on being informed as 
to the wishes of the committee ; also renewing our offer uf a 
personal interview. 

On the evening of Aug. 14 we received an official telegram 
from the town clerk, inviting our attendance at a apecial meet- 
ing of the Tramway Committee to be held the next day in 
order to explain any points in connection with our offer. We 
gladly made a special night journey to Glasgow for the purpose, 
but, after waiting outside the committee room for some time. 
were told that the committee had declined to see any tenderers, 
5 decided to recommend the acceptance of an American 
tender. 

So much is heard at the present day as to orders going to 
America which ought to be executed in this country that we 
think the above account of our experiences, and the difficulties 
thrown in our way, cannot fail to be interesting to other oon- 
tractors, as well as to the Glasgow ratepayers. 

We desire specially to call attention to the fact that in such 
a highly technical matter as that in question we were denied 
the opportunity of discussing or explaining a single technical 
point in connection with our tender or obtaining an explanation 
of difficulties involved in the specification. Whilst personally 
we received every courtesy from the officials with whom we 
came in contact, we must maintain that we as a firm were 
treated in an unbusinesslike and inconsiderate way, if only on 
the ground that we were invited to tender for, though apparently 
deemed incapable of carrying out, so important a contract. 
this point we venture to quote an extract from a letter received 
from one of the most important South African houses, to whom 
we have supplied a number of large engines for gold mining 
purposes, and from whon, in view of this business, we asked a 
comparison of our own and American engines. After explaining 
that these engines are employed under very arduous conditions, 
they add: Coming to the point of the actual quality of 
material and workmanship, we may say that your engines 
are distinctly superior to the American engines that we have 
seen, and which cover those made by the leading makers in the 
States. For instance, where you employ cast and wrought steel 
the Americans generally use cast iron. We are bound to say 
that these American engines work well, but we are convinced 
that, in point of durability and the important question of repairs, 
they do not compare favourably with your engines, and in cases 
where stoppages would involve serious consequences, we should 
certainly prefer to put down one of your engines rather than 
any American engine we have seen, and we have had very con- 
siderable experience. We may inform you that the leading 
American engineers have inspected the engines supplied by you, 
and have expressed their admiration of same. As far as we are 
concerned, we can only express our entire satisfaction with the 
engines you have supplied us. 

(Signed) For Hick, Harcreaves anD Co., Linen,’ 
(Andrew Reasun, Secretary.) 
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AN ADJUSTABLE BALL FITTING. 


The Edison and Swan Electric Light Company are just 
placing before the public a new adjustable ball fitting, which 
This fitting permits the light to be 
swung from one side of a room to the other without in any way 
encumbering the flexible cord. The arrangement consists of 
two balls, the upper ball having a recess on one side of the 
centre, in which is a pulley of hard vulcanised fibre. On the 
opposite side of the centre a hole passes through the ball in a 
slanting direction from a point in the centre of the upper 
surface to a point on one side of the lower surface. The lower 
ball is weighted and fitted with a grooved pulley of hard fibre. 
The flexible cord passes down through the hole in the upper 
ball, round the pulley in the lower ball, up round the 
pulley in the upper ball, and down to the lampholder. This 
arrangement absolutely prevents any possibility of entangling 

lows of che light being carried round 
the room. The fitting will sustain any size of enamelled iron 
A special 
attachment is also supplied, which consists of a revolving 
shuttle, to which is attached an insulating hook to catch the 
flexible cord. The shuttle is wound with about 10ft. of line, to 
the free end of which is fastened a five-pointed hook, which 
permits of its being fastened to a window sash, moulding, etc. 


they call the Monarch.” 


the flexible cord, and a 


or opal glass shade from 6in. to 12in. in diameter. 


The price of the fitting itself ranges from 2s. 9d. to 5s., while 
the hook attachment costs 6d. Our illustration shows the fitting 


in use in the office. 


LONDON COUNTY COUNCIL 1RAMWAYS. 


The following is the full text of a report 
B. W. Kennedy, F.R.S., to the Highways 


tramways. 


County 
circumstances, present and prospective, of tramways in London, 
Mr. A. B. W. Kennedy, F.R 
Committee his opinion (a) as to the best system or systems of 


mechanical traction, other than steam or cable, for adoption on 


the tramways ; (b) where, or under what conditions, an experi- 


mental line could best be introduced to initiate such system or 


systems ; and (c) generally on the whole subject.” I have now 


pleasure in making my report to your committee, in accordance 


with this resolution, upon the matters referred to me. 

I should like to say, in commencing, that in view of the 
enormous importance of this matter to London and the very 
great complexity of the problem as applied to London, and in 
view also of the very rapid extension in the use of mechanical 
traction which has taken place during the last few years on the 
Cortinent and in America, I have thought it desirable, before 
reporting to you, to make special visits to those cities both in 
Europe and in America in which there now exist traction systems 
having special interest, or containing features which seemed 
possibly or probably to be of value, in connection with the 
special problem of mechanical traction in London. I have very 
great pleasure in acknowledging that during these visits made 
on your behalf I have received most valuable information and 
courteous help on all hands from engineers, tramway officials, 
and manufacturers, for which I am greatly indebted. . 


5 Alex. 
Jommittee of 
the London County Council on mechanical traction on 
The report is dated June 5, 1899, and 
addressed to the clerk of the Council. It reads as follows: 

In your letter of March 3 last you communicated to me the 


following resolution of the Highways Committee of the London 
Council That, taking into account all of the varying 


.S., do report to the Highways 
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I do not propose to describe in detail any of the visits which 
I have mentioned, but will confine myself solely to dealing with 
the matter as it affects London and as it has been referred. to 
me. If your committee wish to have before them detailed 
descriptions of systems used elsewhere I shall be very glad to 
add them to this report at any time, but these are probably the 
less wanted as very excellent descriptions of some of the most 
important works have recently been placed before your Council 
in the illustrated report drawn up by one of their members, 
Mr. J. Allen Baker. i 

(a) As the use of steam and cable for the trams is specifically 
excluded from the reference to me, there. remains only, as 
systems of mechanical traction, the use of gas or compressed air 
or of electricity. 

As to the two first, if they could be successfully carried out 
on a large scale they would certainly have the advantage that 
the cars would be self-contained and independent of each other 
or of any overhead or underground work. Any breakdown 
would therefore be that of one car only, and would not affect 
the general system. I consider that this is a real and great 
advantage, and an advantage quite sufficient to outweigh smaller 
drawbacks if the systems in question were in other respects 
sufficient and satisfactory. Unfortunately, however, neither of 
them has yet attained sufficient success to warrant me in recom- 
mending their use on London tramways in the present state of 
the engineering problems connected with them. The cars to be 
used in London must be so large and heavy, and the power 
required in each so considerable, that the use of reciprocating 
engines (whether gas or compressed air) of sufficient power as 
motors is accompanied by many difficulties ; in fact, I do not 
think that really suitable engines for this particular purpose 
have yet been designed. On a small scale gas trams are runni 
with considerable economy in the North of England, where 
have examined them, and compressed-air tramcars are going to 
be tried for a portion of the cross-town traffic in New York. 
I had the advantage of seeing these last cars during my visit to 
America, but they were not at the time in actual work. 

Further, as to the use of gas or compressed air, I think I 
need only point out that if during the time occupied by the 
construction and running of your experimental line such 
advances should be made in the matter of gas or air engines | 
as to render it advisable to consider this matter further, tram- 
cars so propelled could quite easily be worked along with others 
on your lines in case circumstances ar se which rendered such 
trials in any respect desirable. . | 

As to the use of electricity, there are, as yuu know, various 
systems possible and in use. These are (1) the ordinary over- 
head system, in which the current is carried from an overhead | 
wire to the motor, and returned by the raila themselves to the 
station ; (2) the underground conduit or slot system, in which 
(with the exception of one type) buth conductors are insulated, 
and are carried in a conduit underground, from which the 
current is transferred to the motor in the car by means of a 
plough working in a slot in the roadway ; (3) various under- 
ground surface contact systems in which no slot is used; (4) 
systems using batteries as a sole means of prupulsion or batteries 
in combination with overhead conductors. _ 

Taking the above possibilities in electric traction in the order 
in which I have meutioned them, the overhead system is, of 
course, by far the most used. Its great advantage is that it 
does not require any special interference with the roadway 
beyond that necessary for laying the lines of the tramways in 
any case; and, further. that more experience has been obtained 
in connection with this than in connection with any other 
system. When carried out as roughly as it has frequently been 
carried out in America, its cost is very much less than that of 
any underground system. Carried out as it is necessary to 
carry out such a system in this country, the difference of cost 
is not nearly so great. This difference will always, however, 
be considerable in cases where there are a great many pipes 
below the road near the surface which have to be shifted or 
otherwise dealt witb.. For this reason the overhead system has 
naturally commended itself to private tramway companies, and 
also to municipalities in comparatively small towns where the 
traffic could not be expected to be sufficiently large to pay on 
an increased capital. The overhead system is capable of giving 
any reasonabje amount of power and any required speed of cars. 
In straight rgads or streets its disadvantages are at a minimum, 
the most obvious being the line or lines of poles (in London 
streets there would generally have to be a line on each side of 
the road), with the span wires connecting them, the trolley 
wires, etc., these being at a height of something like 20ft. from 
the road. Apart altogether from the much vexed question of 
appearance—ay to which there is so great a difference of opinion— 
I cannot help doubting whether any system of overhead wires can 
really be regarded as likely to prove a permanent and final solution 
of the traction pfoblem in a great city like London. But 5 


aside this generai question, Ihaveto point out that at crossings an 
street junctionm (of which there are an enormous number in the 


In this country the feeders would of course, be laid under- 


ground, but these do not require any such depth of excavation as 
to be seriously inconvenient. aor 
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tranrway systém of London) the trölley systém ir inevitably 
accompanied such a metallic network overhead as in my 
opinion to pe it altogether out of the question in busy London 
streets. any private company asked permission from a 
committee of the London County Council to ereet at any one 
of a dozen junctions which are shown on the tram ways map, 
such arra ent of poles, span wires, stays, guys, conductors, 
etc., as necessary with an overhead system, and as are to 
be seen in certain cities, I feel certain that the proposal would 
be met. by an absolute and unconditional negative. So far as 
my own opinion is concerned I do not think thet it would be 
advisable or even permissible to use sueh a systeni in such 
places ás I have mentioned. This difficulty affects: nearly all 
the tramways north of the Thames, and it affedts the South: 
London tramways over an area, roughly, about two miles wide, 
and pararel to. the course of the Thames, between ‘Deptford: 
Reach and Chelsea Reach. South of the: Thames and of the 
limits which I have just mentioned, long lines of trama. radiate: 
into suburban or semi-rural districts; these lines being mos 
straight, along broad roads and free from junctions. In suc 
cases the disadvantages of the overhead system are at a 
minimum, and its comparative advantages are greatest. As I 
shall have occasion to point out later on, there is no engineering 
difficulty whatever in using a mixed tramway system—i.c., 
partly underground and partly overhead. Whether this is 
worth while in the case of London is no doubt a matter for very 
serious consideration, and one which must be to a considerable 
extent decided by the nature of the roads along which the trams 
are to run and the details of the systems proposed. I should 
point out- that in any case the overhead system must practically 
uke the rails as return conductor, and must therefore be an 
earthed system. Ja l 

'2. The underground conduit or slot system is the only one 
now used in N ak York, and is partly used also in Washington, 
in Budapest, in Berlin, in Paris, etc. It is now 12 years since 
it was first tried in Budapest. The system adopted there was 
in certain respects tentative and is in certain important points’ 
quite unsuitable for London. Novertheless, this original 
system, which is one of the earliest constructed of electric 
lines anywhere, has worked well and economically ever since 
its construction, and quite lately it has been much extended, 
both by the original company and by a second company 
following the example of the first one, but with such improve- 
ments as later experience has suggested. The American expe- 
rience in the slot system is more recent, and the results there 
have also been thoroughly satisfactory. I am glad, therefore, 
to be able to say, as the result of my examination of the present 
state of undergfaund electric trams, that the laying out and 
working of lines on a slot system has already been carried out 
successfully on a very large scale. Moreover, it must be said 
that this success has been obtained in spite of a most singularly 
persistent and not very easily understood opposition. As a 
matter of fact the cost of power on the two systems (and, what 
is of equal importance, the cost of maintenance) is practically 
the same. he drawback of the underground or conduit 
system is that it certainly costs more per mile of line than the 
overhead systems. The chief engineer of one of the princi 
companies using both systems gave me as his experience that 
where the overhead system had to be provided with underground 
feeders and with such handsome poles and other appurtenances 
as would meet the approval of his municipality, the actual 
difference in cost between the two systems was very inconsider- 
able. And I have no doubt that the difference has been in the 
past, for various reasons, very greatly exaggerated. At the same 
time, however, in addition to the actual increase of capital 
expenditure due to the system itself, there must be in a 
place like Londun very considerable additional expenditure 
in many places due to difficulties caused by gas and water pipes, 
etc., which will have to be lowered or shifted or replaced. I 
have no doubt, therefore, that it is right at this stage to antici- 
pate that any underground system will cost considerably more 
per mile of line than even a first-class overhesd line. I will 

eal further with this question later on, but here need only 
ponr out that the actual amount of the difference in cost will 

epend on the amount of care given to the details of the design 
and construction of the underground conduit, in refer- 
ence to the particular circumstances and conditions of the 
London streets. As to the conduit system iteelf, there are two 
chief types in use. In one, one of the running rails is made 
double, and the alot for the plough is carried down between its 
two halves, so that the running rail itself lies directly above the 
conduit carrying the conductors. In another system the conduit 
lies in the midio between the rails, and the slot rail is therefore 
in the middle between the running rails, and is entirely 
separate from them. In the original Budapest system the slot 
was about lin. wide, and even now in Brusseis the slot is 
about ljin. wide, and of still greater width at the points. Such 
an arrangement would no doubt be quite inadmissible in this 
country, and I must say that it . to me in some cases 
dangerous. In New York, ashin „ Paris, and other 
places where the centre slot is used, it is only about Zin. wide 
p breadth which is not the slightest hindrance or danger to any 


r 


'træffic.* The conduit-system has insulated conductor through- 


out—that is to say, it does not use the fails or earth as a 
return. I think this is undoubtedly an advantage, so as it 
goes, as it obviates as completely as in the case of electric light 
companies the possibility of electrolysis due to leakage currents, : 
and the disturbance of telegeaphs or telephones; The concrete 
below the central conduit ‘id generally from Bft. to 2ft. din. - 
below the roatl surface. Unleds large pipes occur within this 
depth thore will not’ be much trouble; it is only with large 
pipes decurring' nearer to the surface than this that serious 
trouble is found: I think, however, that it is possible by 
careful design somewhat · to reduce the depth of the ounduit, and 
reduce the trouble and expense due to this cause. 1 CH 
3. In surface contact systems there is no surface slot rail, but 
a series of studs or buttons, or a continuous solid centre rafi. 
(divided electrically into sections), whose upper level is some 
what above that ef the roadway between the runting. rails. 
Une atude or rail sections become alive only when the car is 
tually ' passing óvér them, and when they are rubbed by a 
skate or Brust carried by and underneath the cari itself. In 
these systems the- return current is carried back by the rails 
xactly as in · thb ordinary overhead system, so that they have 
ot the advantage of an insulated return. I have examined the 
working df a number of surface contact systems, sonie 
on a commercial scale, seme only experimentally. As com 
with everhead lines, they have, of course, the advantage of 
oing away with all poles, wires, etc., above ground. As com- 
ared with the conduit system, they are in general chea 
rtainly in cases where the conduit system requires the remo 
f pipes under the roadway, for the surface contact syste 
ecessitates comparatively little excavation. The studs ot 
uttons do not at all seem to be in the way of ordinary 
raffic, although I think that the raised centre rail which has 
n prop in several cases might probably be found incon- 
enient. In most of the contact systems, however, a serious 
isadvantage, a disadvantage especially in our moist climate, is 
he fact that the working of the system depends upon the 
ermanenoe of a very large number (from 360 to 1, 500 per mile 
f single line) of coils of fine wire placed in switohboxes, or in 
parate chambers underground, along or ‘beside the line. I 
ave been: most anxious not to attach an exaggerated 5 
this point, but after full consideration I must say until 


country, they appear 
the systems in ques- 
I must add, however, that there is a class of contact 
ystems differing from those I have just mentioned in hevi 
leotro etic coils only upon the cars and not underground 
tall. Sach coils are few in number, and the fai of 
ny of them would cause failure of a car only, and not of 
a sebtion bf liné, while they are much more accessible and 
ireadily tested and examined than. coils placed permanently 
underground. No large experience has yet been gained in 
‘connection with such a contact system as I have just mentioned, 
but the experience so far as it has gone has been favourable, 
and it appears probable that a system based on this principle 
may bė carried out successfully even under English climatic 
conditions. A deal, however, has still to be done in order 
to work any Buch system into a form suitable for use under the 
conditions of L traffic. Equally with the other contact 
systems there. would in this case be a return by the rails. 

4. Batteries of accumulators are used sometimes as the s-le 
means of propulsion (in which case the battery is removable 
and is taken out of the car after a certain =o of journey 
and replaced by another), or as part of a combined system, 
where the batteries are charged from the overhead portions of 
the line as the oar is running upon them. In the latter case 
the batteries are never taken out of the car except for the pur- 
pose of overhauling. A battery car has the advantage that it 
may be made self-contained, so that a breakdown would be that 
of the car itself and nothing more. The batteries add, how- 
ever, very greatly to the weight of the car (from 24 to 44 tons), 
their maintenance is very considerable in most cases, and at 
the best they are practically only suitable for use on level lines 
as in Hanover or in Ghent, in which latter place especially 
their use appears to have been attended with great economy, 
although, of course, it is only upon a small scale. As with gas 
and compressed air, it will be possible for you at any later time 
to give a trial to a battery car or cars on your experimental 
lines if it seems desirable to do so, but I do not advise you at 
present to enter into any experiments yourselves in connection 
with this system of traction. ; 

In concluding this section of my report, I have to say, after 


* As to this I may mention that in Edinburgh, where a cable 
line is being laid, and where there is therefore a centre slot rail 
along the track with a slot jin. wide, the surface of this slot rail 
is the favourite line for bicycle riders to follow, as being the 
smoothest and best part of the street. 5 | 

. t Bat this would certainly not be the case in several of the 
systems I: have: actually examined unless the conduite were made 
disproportionately expensive on account of the removal of pipes, 
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5 very many overhead and underground lines in large 
cities, and especially after seeing the two systems frequently 
side by side in the same city, that the géneral convenience of 
having the roadway absolutely clear of all overhead obstructions, 
especially at important street junctions, seems to me so great 
that even if the extra cost were much more than it is actually 
likely to be, I think that the London County Council ought to 
adopt, over all the central parts of their lines, an underground 
system—that is to say, a system in which overhead wires are 
entirely dispensed with. As to the much vexed esthetic part 
of the question, I do not wish to say anything. But I feel 
certain that in such a large and wealthy city as London, a city 
where the tramway traffic will be enormous, and especi 

a city where the tramways are actually in the hands of the 
municipality, any such overhead arrangements as are inevitable at 
such places as I have indicated would never be tolerated as more 
than a makeshift. I believe that if for the sake of saving in 
the first cost they were to be adopted in London at present, 


there would before many years be a peremptory demand that 


they should be pulled down altogether and replaced by some- 
thing free from their obvious drawbacks. 1 

As to section (b) of the reference, Iam very glad to under- 
stand that the Highways Committee propose to apply 


mechanical traction in the first instance to an experimental 


line. That is, as I understand, that they propose in the first 
instance to apply mechanical traction to only a certain detached 
section of their whole network in order to gain such experience 
in the special conditions of London traffic as may guide them 
in completing their scheme later on. ‘Such a section or experi- 
mental line should be of sufficient length to be in itself a paying 
concern, and therefore it should be on à well-frequented route. 
It ought also to be on a route containing good examples of any 
such surface difficulties ({ do not refer to underground pipes) as 
may be ex to occur in other parts of London. A total 
length of five or six miles would.be sufficient—a much smaller 
length would hardly be desirable. I find from the drawings 
kindly sent me by Mr. Gunyon that the line originally proposed 
for this purpose is already the site of three 30in. water-mains at 
no very great depth below ground, otherwise the line proposed 
was in every way suitable. I think, however, that it would be 
a pity at this stage of the work to deal with a portion of road 
offering such special extraneous difficulties as this particular 
road ap to offer. If, therefore, Mr. Baker can, from the 

int of view of traffic generally, suggest some other line, I 

lieve it would be advisable to adopt it, supposing always that 
it is not found as difficult to deal with as the first one. 

In view of the fact that the County Council have already 
sanctionéd the proposal of a private compan 
of their overhead lines within the county of London, and that 
this overhead line appears to be in the hands of excellent con- 
tractors, and will be subject to the approval of the Council's 
engineer, and always accessible for examination by members of 
your committee, I do not think it will be worth while to fit a 
any portion of whatever line is chosen for experiment wi 
overhead conductors. I have, therefore, to recommend -to you 
that a scheme be worked out for fitting up such a line as I have 
just mentioned with a conduit system, having both conductors 
insulated. The details of this system will, of course, require 
ma 5 out bees gate oe obtained. On such 
a length of line as that pro it wi ound quite ible, 
if on going into details it is also found desirable. to 1 8 more 
than one arrangement so as to determine the best for final use. 
On the same line there could also be tried—if in the progress 
of the work it seemed desirable—a contact system based on the 
principle which I have.mentioned above. 

have already pointed out that on any experimental line 
constructed by the Council self-contained cars of any type (gas, 
compressed air, or battery) could be tested if it seemed desirable 
to the Council to allow such experiments to be made. . 

The total power required to work the cars upon such a 
section of line as I have suggested depends, of course, upon 
the number and weight of the cars. Assuming, however, that 
the line is six miles in length, and that there is a two minutes’ 
service of heavy cars during the busiest parts of the day 
running with a maximum speed not exceeding 10 or 12 miles 
an hour, you would require to provide something like 2,000 h.p. 
for the work. I fear that it is hardly possible for you to buy 
continuous current to this amount from any of the private 
companies supplying electrical energy on the south of the 
Thames, or at all events to buy it at any cost approaching that 
at which you could supply yourselves from a station of your 
own. This is especially the case, as while any such arrange- 
ment could only be of a temporary character, it would entail 
upon the Sompan? supplying the energy the purchase of a large 
amount of special machinery. I think, therefore, that it would 
ba most advisable and economical for you to have the plant 
designed and specified especially in such a way as to form part 
of the complete scheme which you will be carrying out later on. 
And, if possible, it should be put down on a site which should be 
the site of one of your permanent power stations, su that it 
might not have to be removed later on. I quite recognise, 
however, that it may not be possible to make sure of obtaining 


to bring a portion 


this last obndition; in-which case it must be made-certaé that 
the whole of the 
inconvenience be shifted into its permanent position later on. 


I think · I need not point out to you that the questions of the 


type aud weight of the cars, and especially of the speed: of 
running, must be dealt with and settled as soon as. i 


upon these points depend so very much the whole electric 


equipment of the-line. 


lant can without more than reasonable 


(e) In conclusion, as to the whole matter of mechanical trac- 


tion in London, I have to say that it is necessary to rem 
that the conditions of ‘working in London are, and will alwa 


e, very ‘different from those which exist either on the Cuitinent ` 


rin'America. In some respects the differences will make our- 
orking easier, in others more difficult. In particular I should 


think that it was improbable that the County Council or the 
police authorities would permit any such speeds to be reached 


are quite common elsewhere: I am afraid that it must be 
mi that the high speeds which I have found common in 
ery many cities, and which are certainly popular with the 
ple, have been, and continue to be, the cause of very 
umerous accidents of a kind which would be considered in this 
untry most serious, and which would, in fact, be sufficient if 
they oocurred here to result in the immediate prohibition of the 
fast running to which they are apparently due. The rough 
arrangements of wooden posts and overhead feeders which are 
8170 5 0 in the streets in many places, would be 


Continent would rightly be considéred here as inadmissible, if 
not dangerous to traffic. 


1 


impos- , 
ible here. The breadth of slot also. which’ is used on the 


In respect also to the amount of the tramway traffic, I wish I | 


could anticipate that it should be as large in, proportion.as the 
traffic obtained elsewhere. I have examined, for example, the 
traffic on 37 of the largest American lines for which statistios 
are published, and I find that on the average the tramways of 
these 37 towns carry their whole population in leas than six 
days, and in the cases of large cities, such.as Boston, New York, 
‘Minneapolis, Troy, etc., a number of ingers equal to the 
whole population is actually carried by the tramways in leas than 
three dara. This is the more surprising when one remembers 
that the mare a in an American 'tramcar is one of the 
most uncomfortable experiences possible, the cars: being at 
all busy hours of the day crammed with people standing up 
as well as those seated in what we consider a legitimate manner. 
‘But although it can hardly be expected that the trams of the 
ndon County Council shall, for a long time to come, carry 
two. million passengers per diem, it is yet a matter of, I believe, 
universal experience in this country so far, that a change from 
orse cars to the greater speed and comfort of mechanically- 
worked ‘cars is always accompanied by a very large increase in 
traffic. , 

I understand that at present even with your horse tramoars 
the difference between receipts and expensea amounts to some- 
thing like 34d. per car mile. With mechanical traction your 
expenses will certainly be diminished and your receipts will be 


‘largely increased, unless you balance the greater number of 


passengers by a very large reduction in average fares, as I 
presume before long you would wish to de. 

It has not been possible, in the time at my disposal, to make 
accurate estimates of cost, but I may put before you a few 
approximate figures as some indication to your committee of 
what the whole matter means. The present length of tramline 
in London may be taken roughly as equivalent to 200 miles of 
single track. On this 200 miles, when working electrically, 
you might probably have something like 500 cars running, and 
these cars might make not very far from 20,000,000 car miles 
per annum. Taking the cost of the lines, cars, and power 
stations, merely for the sake of assuming some figure, at 
£15,000 per mile of single track, the total value of the 
whole tramway system would be £3,000,000 sterling, on 
which, therefore, £150,000, roughly, would be necessary to 
‘provide interest and sinking fund. This you will see 
amounts to 1°8d. per car mile, or just about one-half 
the present difference between. your working expenses and 
receipts. I hope therefore that the committee will find them- 
selves able to believe that the enterprise in which they are 
about to embark is one which will not only be for the benefit 
of Londoners generally, but one also which will pay its way, 
and on which therefore there would seem to be no reason for 
grudging such expenditure as to make the whole scheme one of 
a kind suitable for and worthy of the greatest city in the world. 
I think it is worth while to emphasise this point because of 
what I conceive to have been undue emphasis which has been 
sometimes laid during the last few years on the additional 
capital expenditure necessary for a conduit line as compared 
with an overhead system. ile admitting to the fullest extent 
that for a company, whose first business is to earn dividends for 
its shareholders, the overhead system will appear the most 
advisable, and whilst admitting also that for small towns where 
the traffic cannot be anything like as much as and where 
the expenditure may be proportionately much larger than in 
London, it may be desirable on public grounds to limit the 


‘expenditure to the lowest possible amount, yet, in the case 
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of London itself, I submit that these considerations have not 
such weight. Each £1,000 per mile of additional capital cost 
would (un the basis of the traffic which I have just mentioned) 
carry with it capital charges amounting to about jd. per car 
mile, from which figure the additional charges corresponding to 
any probable increase of capital cost per mile can be at once 
estimated. I do not think they should be such as to prevent 
you from carrying out an underground system, which would, I Seer a ee S 
believe, be permanently satisfactory to Londoners and worthy | CHLORIDE ELECTRICAL STORAGE SYNDICATE, LIMITED. 
of the city and its governing body. Re f the di be id ka ordi sä 
I should add, finally, that if it should be decided to carry out 5 ps 9 y be held 40 555 Clif P ane 
the long extensions to the South of London on an overhead tion, near Manchester, on Tueeday Aug. 29, ab 2. 16 p.m.: 
system, there is no difficulty in arranging the S that During the year the business ot the Bodies has continued to 
they can run from underground to overhead and vice versd, | increase In order to vope with the continuously increasing 
either with no stoppage at all at the point of change, or with | demand the works have been still further enlarged and consider. 
a stoppage of only a few seconds. able additions made to the plant. The ground lease of the land 
(Signed) ALEX. B. W. KENNEDY. on which the worka stand has also been purchased during the year. 
The users of the battery still continue to express their full con- 
| fidence in its merite, and this is best evidenced by the large number 
| of repeat orders which are constantly received. Many new 
customers have also been added both in this country and abroad. 
Since the date of last meeting the directors have entered into a 
revised arrangement with the Electric Storage Battery meagre 
of America, which they consider will be to the advan of 
Syndicate. From the balance-sheet it will be seen b the 
profits for the year, including the surplus on the sale 
of certain patents and shares, after providing for debenture 
interest, amount to £13,487. 1s. 5d., which the directors 
consider satisfactory, especially when the large increase in the 
cost of raw material is taken into consideration. After writing 
off from several accounts £5,160. 16s. 9d. (an amount which the 
directors think necessary), there remains a balance of £8,326. 
4a, 8d., to which mast be added £2,903. 5e. 10d. brought forward 
from last year, making £11,229. 108. 6d. After deducting the 
cumulative dividend of 7 per cent. up to June 30, 1894, upon the 
A shares allotted prior to that date, paid by the directors in 
November, 1898, and March, 1899, the directors propose to carry 
forward the balance, oat of which a dividend may be paid at their 
discretion. The first mortgage debentures have been paid off and 
a fresh issue of £20,000 completed. The retiring director under 
the articles of association is Mr. A. R. Harvey, who, being eligible, 
offers himself for re-election. The auditors, Messrs. Parkinson, 
Mather, and Co., also retire, and offer themselves for re-election. 


BALANCE-SHEET, 


~ 


ey 1o pur three men on each car. His answer was that 
they not. The directors intended to introduce a system of 
stopping the cars at fixed places. 

Mr. J. Wigham (a director) seconded the adoption of the report, 
which was agreed to unanimously, and dividends at the rate of 
6 per cent. per annum on the preference and 5 per cent. per annum 
on the ordinary shares were declared. 


COMPANIES’ MEETINGS AND REPORTS, 


NERNST LAMP, LIMITED. 


An extraordinary general morong of this company was held at 
Winchester House, E.C., on Wedneeday last, Mr. Tusman pre- 
siding, when the following resolution, which was passed at an 
extraordinary general meeting held on July 28, was confirmed : 
That the Company be wound up voluntarily, and that William 
Chaplin, of 130. Dashwood House, London, E.C., be, and he is 
hereby, appointed liquidator for the purposes of such winding-up 
at a remuneration of £75.” | 

Our readers will remember that at the previous meeting, it 
baving been stated that the object for which the Company was 
formed having been accomplished—viz., the flotation of the 
Nernst Electric Light, Limited—it was decided that the Company 
should be wound up voluntarily and the sssets divided amongst 
the shareholders., It was also decided that 21,500 shares in the 
new company should be held in trust by the chairman until 
certain negotiations with Prof. Nernst for the uisition of his 
royalties on all the English businees were completed. 


LEAMINGTON AND WARWICK TRAMWAYS COMPANY. 


Capital and Liabilities. £ ad 
12,500 founders’ shares, issued as fully paid 12,500 0 0 

Tbe annual meeting of this Company was held at Warwick on | 100,000 “C” (late B“) preference shares, issued 
Monday. ; ap fally paid. .. 100,000 0 0 

Mr. R. C. Heath, chairman of the directors, who presided, said, | 30, 000 B” (late A ”) preference shares, issued 
with regard to electric traction, the matter was in the hands of , niania aaa ons 30,000 0 0 
tbe local authorities, whose sanction they desired to obtain toan | 15, 000 A' preference shares, issued as fully 
overhead electrical system. - Although the opposition on account e E 8 PE 15,000 0 0 
of the disfigurement of the streete was gradually 5 65, 000 A preference shares, allotted and 
prejudices died hard, and it would be some time before they could paid rh ³ A EAN 65,000 0 0 
persuade the- people of Leamington to adopt electric traction, but — — 
in the end the advantages of the system would be made apparent. | 222.500 shares of £1 each 222,500 0 0 
In view of this development they had decided to add Mr. J. A. | 40,000''C” (late B”) preference shares 
Lycett, district e of the British Electric Traction | — — nnallotted 
Company, as an itional director to advise them on the subject. | 262 500 shares of £1 each = £262 500. 

Mr. J. Ash, in eeconding the adoption of the report, said that | Debenture account—20C debentures of £100 each.. 20,000 0 0 
electric traction had been very successful in a number of places, | Sandry ereditorn . . . . . 9,088 1 11 
and must in time become general. Profit and loss account — balance, 

Meesre. Mann and Gold were re-elected directors, and Mr. Lycett being profit 413,487 1 5 
was added to the directorate. Messrs. Carter, Carter, and Martineau Lees amount written off sundry 
were re-appointed auditors. accounts esses. 3 — 65.160 16 9 

8,326 4 8 


DUBLIN UNITED TRAMWAYS COMPANY (1896), LIMITED. | Add balance brought from June 30, 


The ordinary general meeting was held on Tuesday at Dublin, R teers arirontte eee 
Mr. Wili Murphy, chairman of the Board, who presided, 11.229 10 6 
said, in moving the adoption of the report, that they were i 


Less dividends paid November, 


enabled, after paying all thé fixed charges, including 6 per cent. 1898, and March, 1899 . 3,703 0 1 7,528 10 5 


on the preference capital of £600,000, to pay a dividend of 5 per 
cent. on the ordinary shares of the Company. It was calculated 


that £385 000 of their capital expenditure in relation to the electric n 
charges was unproductive during the past half-year. During that Property and Assets, £ ad 
period the Company's cars had covered 2,445 802 miles, carrying | Lease of works (at coat) t . . . 1,350 0 0 
16,851,309 passengers, on the three electrical lines: Donnybrook | Patents accounts, as at June 30, 1898........... . 170,275 0 0 


to Phænix Park, Nelson’s Pillar to Dalkey, and Nelson’s Pillar to 
Dollymount. The total expenses amounted to £23 308, and the 
earnings to £45,471, showing the working to be 51 per cent. of the 
passenger receipts. He believed the change from horse power to 
electricity would increase the profite threefold. In a few days the 
Rathmines line would be worked electrically, and in about a couple 
of months the horses would entirely disappear from their line. 
Having referred to the authorisation by the Privy Council’ 
of some new lines of tramway in the city and suburbs, the 
Chairman said the trolley scare got up by certain newspapers 
was really a clumsy piece of journalistic work. The directors were 
fully alive to.the necessity of taking every precaution that care 


Patent fees and expenses, reorganisation account, 

and sundry expenses during construction account 

(less amount written off) 2 . 9,464 5 10 
Oatlay on works, including fixed and loose plant, 

laboratory, etc., £26,815. 6s. 10d. ; less depre- 

ciation, £1,636. 6s. 10d. ............0. — 25,179 0 0 
Suspense account, including outlay on experiments, 

maintenance and renewals of batteries, and 

litigation and debenture expenses, £15,054. 

16a. 4d.; less amount written off, £7,736. 9a. 10d. 7,318 6 6 
New patents accounts—purchase and expenses as 

at June 30, 1898, £2,084; less amount written 


and science could suggest for the safety of their passengers and off June 30, 1899 C50 . . 1.584 0 0 
the public, and, they believed they had succeeded: well, consider - Stocks, stores, and materials nna. 20,743 8 0 
ing the magpigmde of their operations. Constant improvements Sundry debtors (less discounts, eto. . 17,725 7 0 
were being made, the latest being a new trolley head, the invention | Bills receivable in hand .. 4,342 14 6 
of their electrical superintendent, Mr. Towell. He had been asked. | Cash ab bank and in hand e 1,132 10 6 


with reference to the town clerk’s letter which had appeared in 
che newspapers, whether the Corporation had power to compel the 
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BRITISH WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING COMPANY, LIMITED. 


An extraordinary general meeting of this Company was held at |. 


Cannon-street Hotel, E.C., on Thursday last, Mr. C. W. Benson 
in the chair, for the purpose of confirming the following resolution, 
which was at an extraordinary general meeting held on the 
9th inst., which was reported in our issue of llth inst.. That 
Article 83 of the Company’s articles of association be altered by 
the addition thereto at the end of the worde, The directors may 
also from time to time appoint any quslified person an additional 
director provided the prescribed maximum number of the Board 
for the time being be not thereby exceeded. 

The Chairman moved the resolution, which was seconded by 
Mr. J. A. Bryce, and adopted. 


BLACKPOOL AND FLEETWOOD TRAMWAY COMPANY. 


At the half-yearly meeting on Tuesday, Mr. J. Richardeon, 
chairman of the Company, said that the total receipts during the 
pee half-year amoun to £9.991, 620,000 passengers having 

n carried. From Jaly 1 to Aug. 12 the receipts were £7,981, 
and they had carried only one-third less passengers during that 
time than during the whole preceding half. year. Property was 
springing up all along the route, which would mean an increased 
revenue not anticipated at the time of the formation of the 
Company. 

An interim dividend at the rate of 6 per cent. was carried, and 
£390 was carried forward to revenue account. It was suggested 
that another single line should be constructed along the sea-front. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Cascaes. —Tho Municipality will receive tenders for the electric 
lighting of the town by Sept. 6 


St. Annes.—The Corporation 
dynamos, and booster, by Sept. 11. 


Lisbon.—The Government Railways invite tenders for 16, OOOlb. 
of gslvanised iron wire by Aug. 30. 7 

Luton.—The Town Council invite tenders for boilers, engines, 
storage batteries, etc., by Sept. 22. 


. Cascies (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Leeds.—The Corporation invite tenders for the electric lighting 
of the car-sheds, Kirkstall- road, Leeds. Tenders by 12 o'clock 
noon on Aug. 30. 


Cairo.—The National Printing Office require tenders for 
an electric light installation at the Boulak Museum. Tenders by 
ll a.m. on Aug. 31. i 


Poplar.—The Guardians are prepared to receive tenders for the 
‘ supply and erection of various plant by Sept. 6. Full particulars 
in our advertising columns. i 
Hockmondwike.—The Urban District Council are prepared to 
receive tenders for the supply and erection of various plant by 
Sept. 20. Full particulars in our advertising columns. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 


Brightoa.—The Council invite tenders for excavating, filling in, 
and subsequent maintenance of trenches for electric light cables. 
Specifications, etc., may be obtained from Mr. F. J. Tillstone, 
town clerk, Town Hall, Brighton. Tenders before 10 a.m. on 
28th inst. i . 
Grays.—The Grays Thurrock Urban District Council invite 
tenders for the construction of a refuse destructor in connection 
with their proposed electricity works. Particulars, etc., may be 
obtained on application to the surveyor, Mr. Arthur C. James, 
A. M. I. C. E. Tenders by 12 noon on Sept. 14. 
Sunderland.—The Corporation invite tenders for supply of four 
270-kw. three-crank direct-current steam dynamos, and two 
surface condensers and cooling tower. Specification, etc., may 
obtained from the borough electrical engineer, Mr. J. F. C. Snell, 
A. M. I. C. E., Danning-street, Sunderland. Tenders by Sept. 1. 


Halifax.— The Halifax County Borough Council invite tenders 
for the various. works required in extension of the engine-room, 
etc., at their electricity works. Specifications, etc., may be 
obtained from Mr. W. H. D. Horsfall. F.I.A.S., architect, etc., 
Tower-chambers, Silver-street,; Halifax. Tenders before 12 noon 
on 28th inst. l l . 

Iitraoombe.— The Urban District Council invite tenders for the 
supply and erection of—(Section A) boiler-house plant, boilers, 
economizer, fittings, etc. ; (B) engine-house plant, steam dynamoe, 
condensers, pumps, steam and exhaust pipes, etc. ; (C) switch · 
board, etc.; (D) underground mains, lamp-posts, etc.: (E) 
accumulators ; (F) meters; (G) crane, etc.; (H) builder. Tenders 
by Sept. 25. os 

East Ham.—The Urban District Council invite tenders for the 
fupply and erection of the following: (Section A) combined 
electric light and traction plant—engine, generators, overhead line 
equipment, motorcars, switchboard, arç lampe, ete, ; (B). water- 


invite tenders for engines, 


tube boilers, feed pumpe, piping, condeneers, cooling tower, tank, 
and purifier ; (C) cable for electric lighting. Tenders by 12 noon 
on Sept. 9. For details see advertisement. ar , 

London, N.E.—The Electric Lighting Committee of the Hackney 
Vestry invite tenders for four sete of direct-current steam dynamos 
(either high or low speed). Specification, etc., may be obtained 
from Mr. Robert Hammond, M.I.C.E., the consulting engineer to 
the Vestry, 64, Victoria-street, Westminster, London, S. W., on 
payment of £5. 5s., which sum will be refunded on the return of 
the specification filled up with a bona fide tender. Tenders by 
4 p m. on Sept. 12. 

East Ham.—The Urban District Council invite tenders for the 
supply and delivery of 820 tons of steel girder tramway rails 
(901b. per yard), together with all the necessary fishplates, bolts, 
and tie-bars. Specification, etc., may be obtained from the 
Council’s electrical engineer, Mr. W. C. Uliman, M.I.E.E., The 
Limes, White Post-lane, East Ham, on payment of £2. 2s., which 
will be returned on receipt of a bona fide tender. Tenders by 
12 noon on Sept. 9. 

West Hartlepool.__The Corporation invite tenders for supply 
and delivery of the arc lamp posts, brackets, and wall boxes to 
specification No. 7. Specification, etc., may be obtained from 
Mr. Higson Simpson, town clerk, upon payment of £1. ls., to be 
returned on receipt by the Corporation of a bona fide tender. 
The specification may be seen at (but not obtained from) the office 
of Prof. A. B. W. Kennedy, 17, Victoria-street, Westminster, 
London, S.W. Tenders by noon on 28th inat. 


Devonport.—The Devonport and District Tramways Company 
invite tenders for (Contract A) permanent way, road bed, paving 
and bonding of about 44 miles of double line; (Contract B) over- 
head construction for about 44 miles of route. Contracturs may 
tender for one or both of the above contracts, but not for a portion 
of either. Specifications, etc., may be obtained frém the com- 

y’s engineers, Mr. C. Chadwell, Richmond-chambers, Black- 
urn, or Mr. C. H. 9 7 20, Victoria-street, Westminster, 
or 


S. W., upon payment of £5 each contract, which sum will be 
returned on receipt of a bona fide tender. Tenders by noon on 
3lsb inst. ; : 


Waterloo (Lancs.).—The Urban District Council invite tenders 
for the supply of steel rails, with fishplates, ‘bolts, nuts, tie bars. 
etc., and for the construction of about 1 mile 5 furlongs of 
tramway track, including approximately 2,806 ‘superficial yards 
of wood paving and 26,147 superficial yards of granite sett paving. 
The work will be let in two contracta : (Contract No. 1) steel 
rails, fishplates, etc. ; (2) laying the tramway track and construc- 
tion of roadway. Specifications, ets , may be obtained from Mr. 
F. Spencer Yates, A. M. I. C. E., surveyor to the Council, Town 
Hall, Waterloo, on payment of a deposit of £2. 2s., which will be 
returned on returned on receipt of a: bona fide tender. Tenders 
by Sept. 6. es ok 

Perth.—The Commissioners invite tenders for the supply and 
erection of water-tube boilera and fittings, economiser, feed pumpe, 
etc. ; pipework, etc., in engine and boiler housed; surface con- 
densing plant; steam dynamos, balancing motor generator and 
booster (vertical high-speed engines); storage batteries; main 
switchboard and connections; overhead engine-room travellin 
crane ; underground mains, conduita and roadwork for public and 
private lighting; station lighting. Plans, etc., and forms of 
tender may be obtained of Mr. W. C. C. Hawtayne, M.I E E., 
consulting engineer, 9, Queen-street-place, London, E.C., on 
payment of five guineas. Tenders by 12 noon on Aug. 28, For 
details see advertisement. ve : 

Southport.—The Corporation invite tenders for (Specification 1) 
supplying, delivering, and laying tramrails. points, crossings, etc., 
and bonding and laying permanent way, exclusive of concretin 
and paving; (Specification 2) supplying, delivering, an 
erecting overhead equipment, including poles, trolley wires, guard 
wires, etc. Specifications, etc., can be obtained from Mr. J. 
Davies Williams, town clerk, Town Hall, Southport, on payment 
of £3. 38. (for each specification), which will be returned on the 
receipt of a bona fide Tender. Plans and drawings may be seen 
at, and particulars obtained from, the office of the borough 
engineer, Mr. R. P. Hirat, as to Specification 1, and from the 
electrica) engineer, Mr. C. D. Taite, as to Specification 2. 
Tenders by Sept. 12. sae! ee 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply, erection, and carrying out of work in con- 
nection with the electric lighting of the parish as follows: Speci- 
fication Nu. 4—overhead travelling (hand or electric) crane; 
No. 5—batteries ; No. 6—steam, etc., pipes, feed pumps, feed 
heater, tanks. ejector condensers, economiser, sump pamp, tools, 
etc.; No. 7—switchboard and boosters. Persons tendering are 
at liberty to tender for either specification, but not for part 
of a specification. General conditions, fo'ms of tender and con- 
tract, and drawings may be obtained on application to the Vestry 
Clerk, at the Municipal Buildings, Lavender-hill, S.W., on pay- 
ment of £3. 3s. for each specification. Tenders, sealed and marked 
‘* Electric Lighting, Tender to Specification No. —, must be sent 
to Mr. Marcus Wilkins, vestry clerk, Municipal Buildings, 
Lavender-hill, by 12.noon on Aug. 31. The contract will be 


prepared by and at the expense of the Vestry. Persons tendering 


will be required to declare in their tender that they pay the trade 
union rate of wages, etc., and must. append to the tender a 
echedule of the wages paid to the various classes of workmen 
employed by them at the time of tendering. | 
‘Tifits.—The Town Council of Tiflis offers the concession of th 
Tiflis tramways on the following principal terms: (a) The con- 
tractor binds himself bo continue. the working of the different 


252 


THE ELECTRIOAL ENGINEER, AUGUST 25, 1890 


dines. exploited now. by La Société Anonyme Belge, pursuant to 
. the contracts of 188] and 1885, those lines consisting of about 
21 verste. (5) The contractor binds himself, besides, te constract 
and to work the following new lines: to Didoobé, Avisabar, 
Navtlong, Sadobui, Soloaki, aud Vardiseouban, besides that from 
the Armenian Bazear. The expropriation of private properties on 
this new line rewards the contraetor., The line from Ortatchali is 
to be prolonged as far as the Government prison;:and that from 
Olginski present station to be extended to three additional verste 
beyond the gardens on the Vera. The extent of these future lines 
is 15 versta approximately. If the construction of any one of the 
above-mentioned lines should be found non-realisable, the con- 
tractor is bound to supply its place. by another line, with the 
consent of the town. The construction of other lines nob indicated 
above depends on the Municipal Council of Tiffls. (c) The con- 
tractor binds himself to replace the present horse traction 
by electric power on all the lines. The contractor is bound 
to replace the pregent horse traction by electric power on 
the lines already exploited, and to employ.on the new lines 
the same electric power. (d) At the expiration of the lease 
(or contract) all the lines of the tramway, with all the material 
“and plant, become the p: operty of the town of. Tiflis, to which the 
contractor shali deliver them gratis and in goòd condition. (e) All 
the otiter‘contlitione, such aa the duration of the concession (which 
in any shall not exbeed 30 years from the date of the signature 
of the contraet), the security required from the contractor as 4 
‘guarantee for his fulfilment of the contract; the terms of the 
Possible redemption of the lines by the town before the expiration 
of the 5 eee the question of fares, regi pagel be 

mentioned in-writing to the managing department by person 
- OF persons who wish to have the concession. These declarations 
must be presented, in sealed envelopes, to the Towa Council, 
| Managing Bepartment, Tiflis, Tranecaacasas, not later than 
Oct. 2 14, 1899, at nn, the hour at which all the envelopes will be 


opened. ; 
RESULTS OF TENDERS * 4 
Abe Tramways Company have accepted the tendet 
of the Thomson - Houston Company for supplying four 500 kw. 
motor: 


, tramway gemerators,, three 30 kw. -generators, two 50-kw, 
lighting machines, and a switchboard. a 


ridg water 
tender of Mesas W. J. Fryer 


. water 
received 


7 


Trustees have the 
and Co., Limited, Sloane- 


. British Insulated Wire Company. 


Halifax.—The Technical Instruction Committee haare received 
' the following tenders for installing the electric ligbt at the 
Municipal Technical School, according to specifications prepared 


by Mr. H. F. Street, borough electrical engineer : 

Northern Counties Electrical Company, Halifax ......... £361 0 0 
Oswald Carr, Leeds . .. 401 6 0 
Laing. Wharton, and Down, London (accepted) 405 0 0 
Hodgson Wright, Halifax ...... VCC 427 17 6 

Pullin and Shore, Limited, Bolton .. ... FF . 437 0 0 
Sunderland. Halif ass 437 10 0 

Rochdale Electric Comnany, Rochdale ....... e 457 18 0 
` G. H. Woods and Co., Blackburn . 465 0 0 

Drake and Gorham, London 480 0 0 

W. Wharam, Lee de FTT 488 5 0 
Forth Engineering Company, Newcastle 490 0 0 

Alliance Electrical Company, Manchester EEEN 493 2 6 
' Fowler-Lancaster, Birmingham uw 539 0 0 

Walsall Electrical Company, Liverpool. 564 0 0 
Nunns and Co., Halifax ........... c..ccccsccesceecescseee soes.. 610 0 0 

628 0 0 


Lighting Corporation, London . Sens 


$ 


BUSINESS NOTES. 


Hertford.—The agreement disposing of the electric lighting 
‘ cesses order to the Electrical Power Distribution Company has 
n 0 l 

Barking.--At the last meeting of the Urban District Council it 
was reported that the Barking tramways order had received the 
Royal assent, l 

Cleethorpes.— Arrangements are being made for the opening of 
an electric tramway service by next year. Plans have been 
deposited for an electric station. 

Brighton.—The bandstand an the Kiny’s-road ig to be lighted 
by electricity in conjunction with the lighting of the lavatories. 
The work is to be done forthwith. 

Southport and Ormskirk Light Ratlway.—The official enquiry 
into the application for permission to construct the Ormskirk and 
Southport light railway has been fixed for Sept. 25. 

London Gazette.—A receiving order has been made out, under 
date of Aug. 17, on debtor's petition re S. F. Walker (trading 
. under the name of Sydney F. Walker and Co.), Cardiff, -= 


„ Biehmend.—The Main Sewerage Board have received approxi- 
mate estimates for an electric crane to cost about £420. 

Mytholmroyd.—The Urban District Council have passed a 
resolution expressing their willingness to allow tramlines to be 
laid in Cragg Valley, providing that the conditions are satisfactory. 

Little Thurrock.—The Parish Council have written asking the 
Grays Urban District Council if they will supply the parish with 
electric light when in a position to.do so. The Urban Council 
have referred the letter to their electrical engineer. 

Surbiton.—At a special meeting of the Urban District Council 
a resolution was passed for the purpose of applying to the Board 
of Trade or the Light Railway Commissioners for a provisional order 
for providing tramweys or light railways in the urban district. 

Heckmondwike.—The plans for the proposed electric lighting 
works have been approved, and at a meeting of the District 
Conneil on the 21st inst. a resolution was to apply to the 
LOal Government Board for sanction ta borrow £14,000 for the 
purpose. 

Cooling Platits.—We learn that the Klein Engineering Com- 
pany, Manchester, have received the contract to supply one of 
their cooling plants to the urban district of Pembroke, and snother 
to the urban district of Rathmines and Rathgar, co. Dublin, 
Ireland. 

Removal.— We are informed that the Light 3 Commis- 
sioners have removed from 23, Great George-street, on, S. W., 
to 54, Parliament- street. London, S. W., where all letters, etc., 
should in future be addressed. The enquiry office is in Room 
No. 20, third floor. 

Lewestoft.—On Tuesday eat at a meeting of the Town 
Council, which had been adjourned from Aug. 14, for the purpose 
of further discussing the question of electric trams for the 
borough, the amendment, details of which appeared in our last 
issue, was carried. 

Sun Electrical Company, Limited.—This Company has been 
registered, with a capital of £50,000 in £1 shares (20,000 of which 
are preferred), and the object is to acquire, upon the terms of a 
certain agreement. the business of manufacturers of and dealers in 
electrical accessories, eto. 

Merthyr.—The British Electric Traction Company have given 
notice that it is their intention shortly to break ap the roads 
within the district for the purpose of constructing the light 
railway under the powers conferred upon them by the provisional 
order of the Board of Trade. 

Lynn.—It is expected that the electric lighting of the streets 
will be inaugurated early in September. The installation in the 
town hall and municipal buildings is completed, and they were 
lighted tally on F idas lasts The electric light has been 
5 into the theatre, and was used for the first time on 

onday. 


Wigaa.— Pending the sanction of the Local Government Board 


to the borrowing of £90,000 for electrical and other necessary 


works, the Electric Lighting Committee have accepted the tender 
of Mr. W. Winward for the building of the dynamo house, etc. 
The first line of electric tramcars will be laid down past the 
Wigan Park. 

Horsfo: th. A deputation from Horsforth, Yeadon, and Rawdon 
has waited on the Leeds Parliamentary Committee in order to 
make enquiries as to the position of the Corporation in view of 
any extension of the existing tramway beyond Kirkstall, The 


‘deputation were informed that theic request would receive due 


consideration. 


Dublin.— Tbe first electric tramcar ran from Neleon’s Pillar 
to Rathmines and Te: enure on the 18th inst. It is expected that 
the electric cars on the line will commance to run permanently 
this week, and that about the same time the tramway company 
will be able to run an electric tram service to Inchicore and on the 
North Quays line. 

Rickmansworth. — The Drake and Gorham Electric Power and 
Traction Company, Limited, of 66, Victoria-street, S. W., are pre- 
pared to enlarge their project and endeavour to obtain powers for 
the line between Rickmansworth and Uxbridge in ad lition to the 
lines originally contemplated. The Urban District Council have 
appointed a committee to deal with the matter. 

Epsom.—The Rural District Council have received a letter from 
the Cobham Gas Company intimating that it is their intention 
to apply to the Board of Trade in December next for power to 
supply electric light for Cobham and other parts of the district of 
the Council, and asking the consent of the Council to the applica- 
tion. The consideration of the matter ha« ben ; o tponed sire die. 

River Plate Construction Company, Limited.—This Company 
has been registered, with a capital of £120,060 in 1,200 £100 
ordinary shares and 1.200 la. deferred shares, and the object is to 
carry on in all or any of their respective branches the bus: .es of 
elecqricians, etc., and to establieh and maintain electric lighting 
works, signalling, telegraphic, telephonic, and other systeme, etc. 


Rethesay.— The agreement between a Council committee an 
the Britieh Electrical Company, who propose to purchase the 
present tramways and run electric. cars, has been adopted. The 
second claure has been altered so that granite setts are to be laid 
between the rails and for 18in. on each side of the rails, the 
remaining part to be tar macadam. The rate per mile is to be Id. 


- Searborough.—The Corporate Property Committee hes 
appointed a special sub-committee consisting of the chairman 
(Councillor Pirie). Aldermen Land and Smith, and Councillors 
Broadwood and Whittaker, to consider and report upon the yue- 
tion of acquiring. the undertaking of the Scarborough Electric 
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Sapply Company, Limited. A total of about 10 miles of line is 
a l 


proposed. 


Sheffield.—Another trial of the new tramcar system was made 
on the 23rd inst. The local Press says that here and there slight 
difficulties were encountered, but it is quite evident that the 
causes for anxiety, inseparable from’ the initiation of 

such a scheme. are being overcome. The Lord Mayor and other 
‘members of the Corporation made an official inspection of the 


tempo 


system yesterday. 


Aston. —The Council have retained the services of Mr. Pritchard 
“to advise ‘them as to the best course for them to adopt in view of 
the early falling in of the leases of the tramlines which run through 
“the district. We learn that Aston may probably put forward a 


cheme, the consummation of which will tend to complicate 
‘masters so far as the Birmingham tramway movement is concerned, 
"whioh is progressing but-slowly. k 


_ Bhilden.—Meesre. H. W. Hancock and A. Dykes, consulting 
engineers, of Weetminster-chambers, London, have been asked to 
make a survey of the district and report on its natural adapt- 
on the probable 
learn that nob less than six firms 
have notified the Council of their readiness to apply, through the 


ability for electric lighting purpoees, and 
cost of the undertaking. We 


Council, for a provisional order for lighting the district. 


Woburn. —Ab the last meeting of the Rural District Council the 
clerk read a letter from the Beds County Council „ the 
n Buzzard 

Woburn. It 
was eventually agreed to reply that the District Council raised no 
eee to the construction. of the proposed new railway pro- 
vided that proper arrangemente were made to secure the 3 wi 
eve 


portion of the proposed new light railway from we 
to Hitqhin, which would go through the district o 


the public. There appeared to be great objection to 


, crossings. 


adopted by the Council. in the same month, has been rescinded, 


and a sub-committee has been recommended to look for a more 


‘suitable site. j 


‘ t ; ’ 
Limeriek.—The Corporation have appointed a committee to 
‘consider the Limerick Electric Tramway 3 new proposal, . 
under which the company proposes to p without asking the | 
Corporation to give any guarantee whatever. It will be remem. 
bered that the last scheme was rejected because a guarantee was 
pose to lay six or eight miles of. 
tramways, the cost to be about £70,000, of which £40,000 would. 
be spent in the city, in addition to the company. employing 


required. The company pto 


‘permanently a staff of 300 men, 


Galashiels.—At last week's Town Council meeting the Worke 
Committee, who have been considering the whole subject of 
illuminating the town by means of electric light and of supply- 

private consumers, reported that they had asked 
the British Boot Industry, Limited; to state the terms upor which 
they were prepared to supply the requisite power and accommoda- 
to empower the com. 
“mittee to employ a capable electrical engineer to report upon the 


ing en to' 


tion at Nether Mills. It was finally 


electrical branch of the proposed scheme. 
.Oswestry.—U pon the adoption of the lighting recommendation 
in the report of the Watch 


wet fo in their letter be adopted.” The Mayor said: he had 


hoped that before the expfration of the present contract the 


‘streets of the town would have been lighted by electricity, but, 
the Local Government Board 


did not now seem possible. N l 
—When the Vestry reassemble after their vacation 


they i have plenty to talk about. The result of the valuation 


of the Marylebone portion of the Metropolitan Eleétric Supply 
mpany’s undertaking is a difference between the two valuations 
of £289,631. The valaers for the Vestry have found that £319,725 


is due to the company in respect of capital expenditure, and they 


value goodwill, etc., at £305 283, making a total for the propert 

of £643,580. The company’s accountants estimate the goodwill 

g £613.476, and the capital expenditure at the same figure as 
bove. This makes the total price amount to £933,211. 


« Brush Electrical Engineering Company, Limited. — The 
directors of the Brush Electrical Engineering Company, Limited, 
have decided, subject to audit, and after placing £5,000 to the 
depreciation reserve fund, to recommend pasmon ol a dividend to 
the preference shareholders at the rate of 6 per cent. per annum 
for the half-year ended June, 1899 (making the full dividend of 
6 per cent. on the preference shares for the year), and a dividend 
at the rate of 5 per cent. on the ordinary shares for the year, 
leaving a eum of about £5,000 to be carried forward to next 
account., The share transfer books of the Company will be closed 
from Aug. 28, 1899, to Sept. 8, 1899, both inclusive. ae 
Castleten.—At the last meeting of the District Council, the 
provision of electric tramwaya by the Rochdale Cor- 
poration was fully discussed, and ultimately the Tramways Sub- 
Committee: asked the Castleton Council to state the terms and 
conditions upon which they would allow the Rochdale Corporation 
to work the tramways in the Marland and Buersil districte, 
between Sudden and the Heywood boundary and. between the 


Haslingden.—The resolution passed by the Health Committee 
in August of last year recommending that some portion of the 
town’s yard be utilised as a site for the refuse destructor, and the 
recommendation of-the Electric Lighting Sub-Committee of the 
‘same month that some portion of. the town’s yard be utilised as a 
site for the electrical works, both of which recommendations were 


mmittee having been moved at the 
last Council meeting, an amendment was carried as follows: 
That the present contract be continued with the gas company 
anell any of the streets be lighted by electricity, when the terms 


enquiry not having been held, that ' Lighting 


Rochdale and Royton boundaries.. Colonel Hutchinson will hold 
an enquiry with regard to the construction of the 
Middleton. light railway or tramway which is to run from Middleton 
through Castleton to Sudden on Aug. 30. 
Mirfield.—At a meeting of the District Council on Wednesday 
a resolution was carried asking the Huddersfield Corporation to 
extend their proposed electric tramways to Mirfield, and consent- 


ing to the construction of such tramway, the Mirfidld - Council 


undertaking, at the expense: of the Corporation, to support the 
application to Parliament, by petition or otherwise, on the condi- 
tion that the Corporation construct the tramway as prometers 
within the meaning of the Tramways Act of 1870, and subject to 
the conditions and liabilities ef the seid Act; and in the event of 
any arrangement to be made-outeide that Act, the Corporation 
and the Council to agree to settle same by mutual conseat, 


Huddersfield.—The Town Council have passed the eee 
resolution: That the Tramways Committee be recommended 
seek powers to extend the tramways to Brighouse, and that the 
Corporation of Brighouse he asked to obtain the consent of the 
Hipperholme Urban District Council—namely, (a) from Ashbrow 
along Bradford-road, through Brighouse to the Brighouse borough 
boundary, and Bailiff Bridge: (b) that, subject to the proposed 
new road being made from Brighouse to‘ Rastrick, the Tramways 
Committee be recommended, after such road has been constructed, 
to obtain power by provisional order to lay a’tramline to Rastrick 
either by branch line or circular route along the back of Fixby to 
Birchencliffe.” | ee eh ed 
Uxbridge —At the last meeting of the Rural District ‘Council 
the Clerk reported the receipt of a letter from the Rnialip Parish 
Council respecting a notice: received by them from the Uxbridge 
and 1 5 Byatt: imited, ee they fa 
going to apply for a provisional order authorising them to supply 
‘electricity in Vhat and mens other parishes. The letter waked the 
Rural‘Couneil to delay their consent until the Raiglip Council bad 
further considéred the matter, and «leo before allowing a private 
company to supply eléctricity in the district if it wonld not be 
well for the Council to consider the advisability of and 
supplying electricity themselves. Finally, the matter was. pnat- 
ed for a mono: n 


pon 

Br —The electricity department shows a loss of £205. 
188. 31. for the year ended March 31 last, and the price of elec- 
tricity is to be increased from Oct. 1 next 24. per unit for lighting 
pur viz., 5d. to 7d. per Board of Trade unit. The members 
of Halifax Corporation Tramways Committee paid a visit to 
Brighouse last week for the purpose of going over the suggested 
tramline routes cotnecting Halifax with Brighouse. After driving 
over the alternative routes, the deputation proceeded to Hudders. 
field, where they met the members of the Tramways Committee 
of that borough, and subsequently the two deputations were driven 
over a suggested route from Haddersfleld, through Fixby and 
Rastrick, to Brighouse. : at 

Dyoe.—A meeting of ratepayers was held on 2lsb inst., at 
which it wae decided to form Dyce into a special liguting district. 
Mesers. Middleton and Co., electrical engineprs, Aberdeen, have 
visited the Dyce waterworks, and having found that there was a 
considerable amount of spare water power which might be 
utilised, offer to the Distric) Committee to introduce electric 
light into Dyce. They, offer a sum of £50 apnum for the 
uee of this spare water, and likewise to relieve the District Com- 
mittee of the necessity of baving a man to look after the tarbinee, 
etc.. This means altogether a sum of about £100 per annum. 
They further offer to supply electric lamps, of 16 o. p., at the rate 
of 25a. 6d. per annum, which inoludes the oqsab of the standards, 
the globes, and the supply of the requisite energy. 

Dartmouth.—The Town Council have decided not to obtain a 
provisional order for the electric lighting of the borough. They 
will not objet to an order being obtained by the Urban Electric 

upply Company. Limited, if they will pay all expenses 
of obtalging the order, including all costs to which the Coungjl 
may be put in connection with the matter, will give the Counc 
the option of purchasing the undertaking at the end of 14 years, 
or at any subsequent period of five years, at a price to be settled 
as provided in Clause 58 of the Newton Abbot order; will lay all 
wires underground; will supply the Council, if required, with 
current for public lighting at not exceeding 5d. per unit, and will 
supply current for private lighting at a price not greater than at 
‘Newton Abbot, the Council offer no opposition to the company’s 
obtaining the necessary order. 

Banbury.—At an adjourned quarterly meeting of the Town 
Council last week the Electric Lighting Committee's report was 
discussed. The committee recommended that the question of an 
electric lighting scheme for the borough be only considered on the 

round that no speculative risk be incurred by the ratepayers 

yond the expenditure n to obtain a provisional order, 
should the Council-consider it desirable to obtain such an order. 
The committee further recommended the Council to instruct the 
town clerk to take steps to obtain a provisional order for the 
borough. The committee had invited applications for the Tnstalla. 
tion and supply of electric lighting for publio and private use 
within the borough. Finally the proposition for the adoption of 
the = was withdrawn, and the second paragraph therein 
referred to the General Purposes Committee. 

Appointments Vacant.—The Corporation of the city of Wake- 
field are prepared to receive applications for the following appoint- 


ments: a junior assistant electrical engineer and a dynamo and 


awitchboard attendant. The Electricity Committee of the King’s 


Lynn Corporation require an assistant electrical engineer for their 


electric lighting station, Further particulars of these appoint. 
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ments appear in the advertisement columus.— An experienced 
electrician is required to act as inspecting engineer to the Govern- 
ment of Jamaica for all matters connected with electricity ; salary, 
£500 a year. A telegraph foreman is also required for the Tele- 
graph Department, Gold Coast, Wess Coast ot Africa. Engage- 
ment one year, subject to renewal for a further period of two 
years. Salary, £250 per annum for the first 18 months, £275 for 
the dext 18 months. Full particulara of the latter two appoint- 
ments appeared in the Contract Journal, Aug. 23. | 

Fire.—A fire occurred on Sunday morning at Messrs. Johnson 
and Phillipe’s electrical works, Victoria-road New Ujiarlton. The 
flames originated in a one-storeyed building used for treating the 

‘tape with which telegraph wiree are covered, and although the 
‘workmen on’ the premiees worked splendidly, the: building was 
soon burnt down, and two others were alight before the metro. 
litan firemen reached the scene. After that, however, there was 
ittle further trouble, and by 12 o’clock the flames were completely 
subdued, and the main building was saved. The work in the firm’s 
electric light and power department and electric cable works will 
in no way be interfered with. The firm were able to restart the 
greater portion of the machinery in the department concerned at 
once, and the rest of the plant waa again at full work on Wednes- 
day. We are asked to transmit the firm’s best thanks for the 
numerous sympathetic letters and offers of help which they bave 
‘received upon this occasion. 

Dundee.—At a meeting of the Tramways Committee of the 
Town Council recently a let er was read from Messrs. Addyman 
and Evans, solicitors, Leeda, the agents for the promoters of the 

_ pro Monifieth tramway, stating that their cliente were pro- 
posing to renew the scheme of last year in the shape of a tramway 
to Broughty Ferry and beyond with some modifications, the tram- 
way to commence by a janction with the Corporation tramway 
No. 3 authorised by their Act of the present session. A draft will 
be discussed at a subsequent meeting of the committee. A report 
by Mr. John Pitcairn, . on the valuation of the engines 
and cars belonging to the Dundee Tramway Company, but taken 
over by the Town Council, was submitted, stating that the Town 
Council are liable to the tramway company in the sum of 
£6,900. 156. Mr. Wm. Alexander, city architect, submitted plans 
and sections of proposed carriage sheds, and was instructed to 
‘advertise for and submit tenders for the work. Mr. Titteneor, the 
electrical engineer, was instructed to prepare specifications of cars, 
and to advertise for and bring up tenders. . l 

Liverpool.—At the last meeting of the Tramways Committee of 
the Liverpool Corporation it was resolved that the Lord Mayor be 
requested to call a epecial meeting of the Council, to be held in 
accordance with the provisions of the Tramways Act, 1870, on 
Oct. 4 for the purpose of considering the question of applying to 
the Board of. Trade for power to construct the proposed new 
tramways. A petition for an extension of the present electric 
tramway service by the construction of a branch line down 
Catberine street to Bold-street was referred to the engineers and 

genera’ eae for a report. The consideration of letters from 

r. W. V. Grainger, Messrs. H. Tate and Sone, and Mr. H. 
Cooper with reference to the proposed construction of lines of 

‘electric tramways along the line of docks, Chapel-street, etc , was 
5 A resolution was adopted that the general manager. 
associated with the enptieers in the preparation of specifica- 
tions and the purchase atid testin 
Charles Petrie, having been elected chairman of the Tramways 
‘Committee, has resigned his position as chairman of the Electric 
Power and Lighting ittee. Councillor Samuel Wasse 
Higginbottom has been appointed ‘chairman in his stead, with 
Councillor Richard Dart as deputy-chairman. 

Greenock — At the meeting of the Law and Finance Committee 
on Saturday, after an animated discussion, a motion was eventually 
put as follows: ‘‘ That this special meeting hereby resolves to ask 
the Law and Finance Committee to recommend the Police Board 
to make arrangements for owning, equipping. working, or ‘leasing’ 
(with consent of the Board of Trade), the whole of the tramways 
within the burgh of Greenock as an electrical traction line on 
the overhead trolley system The following amendments were 
moved: (1) ‘‘ That, if suitable terms can be arranged, this special 
committee hereby resolves to recommend the Police rd to 
make arrangements for leasing the whole line of tramways within 
the burgh of Greenock as an electrical traction line, and that the 
Law and Finance Committee be instructed to draw up conditions 
upon which offers will be received ; said conditions to be submitted 
to the whole Board for approval.” (2) That the final settlement 
‘of the question be delayed till Nov. 29, and that stepe be taken 
to ascertain conditions, terms, otc., for lease of 21 years.” (3) 
„That the whole matter be left to the electorate to decide; this 
‘was not seconded. For the motion there voted six; for amend. 
ment No. 1. eleven; for amendment No. 2, three. Therefore 
amendment No. 2 became the finding of the meeting. <A letter 
from the tramway company, with reference to the renewal of the 
‘lease from Cardwell Bay to Rue End-street, was allowed to lie on 
the table meantime. * 

Bermondsey.— The vestry clerk of Bermondsey, Mr. F. Ryall, 
in view of the works about to be carried out by the Vestry, 80 
that electrical energy may be provided for the use of the 
parishioners, has issued a circular pointing out that the Vestry 
has obtained an Act of Parliament authorising the Vestry to 
supply such electrical energy. The system decided upon is that 
known as the low-tension continuous current, which is acknow- 
ledged to be the best for lighting purposes and for motive power. 
He points out that the Vestry intend to proceed ab once with the 
erection of a generating station, etc., eo as to be in a position to 
light the streete and. publio huildings by electricity, and. to supply 


of electric cars. Councillor 


parishioners with electricity for both illuminating and motive 
wer at an early date. The Vestry's Act was obtained in the 
face of etrenuous opposition by the company baving powers in 
the parish, which company, although they have had such powers 
for the last 10 years, had not laid any mains in the area required by 
theic Act, until the. Vestry applied for and were granted an order, 
The Vestry take the opportunity of reminding parishioners that 
by purchasing their supply from the local authority they will be 
materially assisting the undertaking, as any profit will be applied 
in reduction of the rates. When the works are advanced full 
details of the undertaking will be published, and in the meantime 
the clerk will be happy to supply any information upon any par- 
ticular point which intending customers may require. —Southwark 
Recorder. l 

Harrogate.—At the quarterly meeting of the Council the minutes 
of the Electricity Committee, which were confirmed, contained the 
special report of the electrical engineer, recommending the 
enlargement of the electric lighting station, extensions of mains, 
new plant, etc., and a resolution to apply to the Local Government 
Board for a loan of £28.000 for the purposes of carrying out such 
additional works, and the engineer authorised to purchase 150 (red 
and blue) incandescent lamps for the Spa Grounds. An application 
to lay down a service main in Dragon parade, the owner under- 
taking to wire about 60 houses to be erected there by him, was 
acceded to. It was also resolved (l) that the engineer issue a 
printed circular to consumers, informing them that the rebate 
system can be adopted by them, and giving a scale of the rente 
that will be charged for demand indicators (to be prepared by him 
according to a scale varying in amount with the size of the indi- 
cator ueed). and report as to the number of applications received ; 
(2) the Wells and Baths Committee be recommended to allow the 
committee to erect a high-pressure distribating station on the 
vacant plot of land above the entrance to the Royal Baths in 
Parliament-street, and that the various high-pressure section 
mains be brought thereto. The borough surveyor submitted 
sketches of the additions proposed to be made to the station for 
the accommodation of new plant; and it was resolved that he be 
instructed to vomplete the drawings with a view of submittiog 
them to the Local Government Board. 

Greenock Tramways.—Abt a special meeting of the Greenock 
Police Board on the 220d inst., the following resolution was 
carried : ‘' That if suitable terms can be arranged, the Board of 
Police make immediate arrangementa for leasing the whole line of 


tramways within the burgh of Greenock as an electrical traction 


line, and thst the Law and Finance Committee be instructed to 
determine the conditions under which the Board would accept 
‘tenders ; the conditions to be aubmitted to the Board in public.” 
A letter from the Greenock and Port-Glasgow Tramway Com- 
pany was read as follows: ‘‘ Now that the tramway cm- 
pany’s Bill has passed through Parliament, and enabled 
reconstruction work to be at once begun (subject to the 
Police Board’s consent, so far aa Greenock is concerned), and 


us my directors propose to reconatract the lines in Gourock and 


Port Glasgow as soon as possible, it would, I venture to suggest, 
be in the public interest that some arrangement should be agreed 
upon as regards the lines in Greenock, whereby the continuity of 
the traffic may be maintained, in accordance with the public wish 
nnd the opinion of Parliament. To help the matter forward I am 
desired to say that my directors—if agreeable to the Police Board— 
would be pleased to appoint a small deputation to wait upon the 
Board (as soon as convenient) to discuss the matter fully, so that, 
ik possible. some decision may be arrived at and the advantages 
secured of carrying out all the work at the same time, and of also 
providing a large tramway load for your electricity works at the 
outset.” It was agreed to receive the deputation. 


Leamington.—At the meeting of the Town Council on Monday, 
Alderman De. Thursfield presiding, Mr. Brabazon Campbell, town 
clerk of Warwick, submitted the oorrespondence which he had 
had with the Warwick and Leamington Tramways Company with 
regard to the suggested purchase of their undertaking by the 
Warwick and Leamington Corporations. The secretary to the 
tramway company made the following suggestions, which be 
hoped might furnish a basis for an agreement for the future work- 
ing of the tramways: (1) the Corporations of Warwick and Leam- 
ington to permit the existing tramway track to be constructed on 
a gauge of 3ft. Gin, for electric, traction on an overhead system to 
be approved by the respective Corporations ; (2) the Corporations to 
have the right to acquire the tramways track when eo reconstructed, 
at a price to be agreed upon, or, failing agreement, to be fixed by 
an arbitrator ; (3) the Corporations to grant a lease to the company 
for 28 years, the rent to be settled by arbitration ; (4) in the event 
of the Corporations not desiring to purchase the tramway tracks, 
the tenure of the present company to be assured by agreement for 
28 years. Further suggestions had reference to the supply of 
electricity, and a proposed application to the Light Railway 
Commiesioners for an order for the extension of the line to vi 
in the neighbourhood of Warwick and Leamington. It was added 
that it was believed that an arrangement was possible by which 
the overhead system need not be objectionable in the streeta of 
either borough. The correspondence was referred to the Joint 
Tramways Committee of the Town Councils concerned. —Coveniry 
Standard, 

diasgow. The Tramway Committees have agreed to recommend 
that the following tenders should be accepted, the whole sum 
involved, including that of the main engines, being £253,652. 134: 
E. P., Allis Company, auxiliary engines, £8,375 78.; W. H. Allen 
Son, and Ca., Bedford, exciter engines, £3,054; Baboork aad 
Wilcox Company, Limited, Glasgow, boilere, £21,280; British 
Thomson . Houston Company, Limited, London, three-phase 
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generators £25,670, auxiliary generators £5,343. 10s., exciter 
generators £1,711; Westinghouse Electric Company, Limited, 
London, transformers £34,420, rotary converters and boosters 
£39,215. 16s. These recommendations were considered at last 
week’s meeting of the Corporation, when it was decided that new 
tenders be called for the engines. Owing to the length of the 
discussion on that subject the other tenders were not reached. 
From the accounts of the electricity department it appears 
that at the end of the last financial year, after providing sink- 
ing fund, writing off liberally for depreciation, and after paying 
interest on capital account, there remained a profit balance of 
£1,940. About £100,000 has been expended in laying down cables 
in the streete of the city. These are still unproductive, but the 
committee thought it would be better to go on with the work 
vigorously, so that when the new plant was in working order there 
should be no delay. During the past year the output of electric 
carrent has increased 36 per cent.. the number of consumers 
30 per cent., the number of 8 c.p. lamps by something like 17 per 
cent. Eighteen miles of new feeders and 28 miles of district mains 
have been laid. The street lamps augmented from 119 to 227, or 
nearly double. The original charge for street lamps was £26 ; this 
has now been reduced to £14, in order to encourage street-lighting. 
The Watching and Lighting Committee are prepared to go on 
with an extensive system of electric lighting of the streete of the 
city. The new works at Port-Dundas are now under roof, four 
new engines with dynamos coupled have been erected, and it is 
expected that the works will be in full working order at the 
beginning of this winter. The buildings on the south side of the 
river for Port-Dundas and for Pollokshaws-road station are 
progressing favourably. 
Penzance.—The borough surveyor (Mr. Latham) has pre 

a report, in which he estimates the proposed ‘electric lighting 
scheme to work out as follows: Electricity at 6d. per Board of 
Trade unit—first year's output equal to 40,000 kilowatt-hours, or 
£1,000. Taking the annual cost of working and maintenance and 
interest and depreciation on the first year's working to be £3,100, 
there will be a deficit of £2 000. Second year’s output, 60,000 
kilowatt-hours, or £1,500. Taking the annual cost to be £3,050, 
being an addition of £50 for coal, there will be a deficit of £1 550. 
Third year’s output, 100.000 kilowatt-hours, or £2,500. Adding 
to the annual cost a further £50 for coal, making £3,100. will 
leave a deticit of £600. Fourth year’s output, 137,500 kilowatt- 
hoars, or £3,437. 10s. Annual cost, say £3,150, will give a profit 
of £287. 10e.” He continues: The deficits therefore amount to 
£4,140, which is too large a sum to be paid off at once by the 
profits. The best way to cover the losses incurred at the commence- 
ment would be to include the amount in the capital employed, so 
as to spread the principal and interest over a period of 20 years at 
3 percent. Principal and interest on £4,150 borrowed for 20 years 
at 3 per cent. would be £278. 18s. 11d. per annum, so that calculating 
137,500 kilowatt hours to be the output of the fourth year's 
working, after deducting £278. 18a lld. and paying the principal 
and interest for one year on the deficits, will realise a profit of 
£8. lls. ld. When the demand is increased to a load of 200,000 
kilowatt-hours, the profits, after deducting the principal and 
interest as before and taking the working expenses, etc., to be 
23.250, should be £1,571. IIa. ld., or it might be calculated as a 
net profit of £1. O00 on the eighth year's working.” The Corpora- 
tion have adopted the followiug report: The committee having 
discussed with the borough surveyor the various matters arising 
thereon, and having had laid before them the result of electric 
light undertakings in other towns of about the same size as 
Penzance are of opinion that the electric lighting of the town 
should be in the hands of the Council, and that the same could be 
undertaken with a reasonable prospect of success; and, seeing no 
reason why the Council should depart from the position taken up 
by them on Dec. 5 last, resolved unanimously to recommend the 
Council to pass at its adjourned meeting the formal resolution to 
apply for a provisional order” A special committee has been 
appointed to deal with the question. 


Grimsby.—The special committee appointed by the Council to 
enquire into the question of electric lighting and the tramways 
have held a private meeting, in conference with Mr. Glenn, the 
engineer of the company, of which the Hastern Morning News 
gives the following account: The conference was a protracted 
one, but in the end the renewal of the road lease was agreed to 
tentatively, the conditions 0 the doubling of the line, the 
improvement of Palmer's corner, a line along Osborne- street, the 
purchasing from the Corporation of electric motor power ab a 
Rivea price, and others laid down in a previous agreement. The 
price to be paid has not yet been actually agreed upon, but the 
one which found most favour and only awaits the acceptance of 
the tramway company is more, it is stated, than will meet the 
cost during the firat 20 years of the electric lighting installation. 
The lease is for 21 years, with the proviso that the Corporation may, 
if they deem advisable, purchase the tramways at the expiration of 
the firat 10 years. The company, should the resalt of the conference 
and its recommendations be adopted, still retain possession of the 
undertaking even at the expiration of the present two years’ lease, 
and can now proceed with the doubling of their lines. This really 
is a victory for the company, but, on the other hand, the rate- 
payers will reap a great advantage by improvements in the system 
and ic traction, though here the company will have to pay a 
stif price. Thus everyone will benefit by the scheme. In a 
days it is expected that the final answer of the tramway compan 


ew 
Yy 
be received, upon receipt of which a special meeting of the 
Council will be called. At the same meeting the tenders for the 
machinery and plant in connection with the electric lighting were 
received and opened. There were seven tenders for the supply 
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of the boilers required, and that by Messrs. Anderton and 
Co., of Accrington, was accepted. Nine firms tendered - 
for the engines and dynamos, Messrs. Mather and Platt's 
tender being accepted. Of the seven firms tendering for the 
batteries, the Tudor Accumulator Company was successful, 
and Messrs. Jas. White, Limited, were appointed to supply the 
switchboards, No tender was accepted for the sapply of arc 
lamps, Prof. Kennedy wishing to try a. certain make before 
advising the Corporation. The contract for the mains goes to 
the British Insulated Wire Company, of Prescot. The accepted 
teuders (subject to the approval of the Town Council) so far exceed 
the original estimates, but this is entirely said to be due to the 
extensions and the recent increase of cost in the materials. The 
buildings are to be two storey instead of one, which means larger 
expenditure ; 890-h. p. instead of 750-h.p. plant is to be put down, 
another large increase; the chimney stack is to be larger than 
originally decided upon, so as to meet the requiremente of a refuse 
destructor ; and, in addition to all this, the prices of materials 
have gone up 15 or 20 per cent. since the estimate was made. 


PROVISIONAL PATENTS, 1899. 


Abd. 14. 
16464, Improvements in or connected with overhead collectors 
for electric railway vehicles. Herbert Hampton Hall 
and Ridley James Urquhart, 12 Gardner-road, Tue Brook, 


Liverpool. 


16494. Improvements in or relating te autematic cut-off 


devices principauy designed for controlling the flow 
of finids and electric currents, Harry Lippincott 
Groome, 111, Hatton-garden, London. (Complete speci- 


fication. ) l 
Ava. 15. 


16548. Improvements in rails for electric trams, railways, 
and for other similar suitable purposes. William 
Back, Thomas Lister Patchett, and Benjamin Walker 
Shaw, 8, Qaality-court, Chancery-lane, London. 

16555. Improvements in the reduction of aluminium by elec- 
trolysis. Frank Austin Gooch, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Oom- 
plete specification. ) 

16569. Improvoments in accumulator electrodes, Richard 
Alexander Katz, 18, Buckingham-street, Strand, London. 

16584. An electric light or lamp. Henry Lewis Arnold and 
James Weir Graydon, 77, Chancery-lane, London. 

l Aud. 16 

16600. Improvements in the manufacture of earthenware 
troughs for carrying electric cables and avalogous 
purposes. George Hinde Nisbett, 15, Water-street, 
Liverpool. 

16627. Improvements in electric arc lamps. Joseph Lesthe- 
venon, 78, Fleet-street, London. (Complete specification.) 

16628. Improvoments in arc lamps. Joseph Davenport Finney 
Andrews, 45, Fulham Park-gardens, London. 

16629. Improvements ia electric signs or signals. Joseph 
Davenport Finney Andrews, 45, Fulham Park- gardens, 
London. pe 

16636. Improvements in electrical accumulator batteries. 
Emile Placet, Birkbeck Bank chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion. ) 

16648. Improvements in holders for the shades of incan- 
descent electric lamps. Richard Julius Liebiach, 6, 
Bank- street, Manchester. 

16650. Improvements in conduits suitable for electric mains. 
Theodor Petersen, 24, Southampton-buildings, Chancery- 
lane, London. 

Aus. 17. 


16690. A new or improved compesttion fer use as an eléc- 
trolyte in batteries or ceils. Joseph Bryant, 99, 
Cannon-street, London. i 

16739. Improved contact system for electrical railways. 
William Grunow, jun, 322, High Holborn, London. 
(Complete specification.) ö 

16743. Improvements in holders for incandescent electric 
lamps and shades. Richard Julius Liebisch, 6, Bank- 
street, Manchester. 

16749. Improvemeats in incandescent electric lamps. Josef 
Rudolf Schauer, 24, Southampton-buildings, Chancery- 
lane, London. À 8 

> Aud. 18. 


16796. Improvements in or relating to conduits for under- 
ground electric cables, telephone or telegraph wires, 
or for conveying fluids. George Henry Cullen, 111, 
Hatton-garden, London. | 
16820. Electrically - controlled design reading apparatus. 
ä Benjamin Joseph Barnard Mills, 23, Southampton- build - 
ings, Chanoery- lane. London. (Lucien David and Tony 
David, France.) ` 
16824. Improvements in apparatus for electro-chemical and 
electrethermic melting operatioas especially for the 
production of calcium oarbide, Emile Grauer, 40, 
Chancery-lane, London. ; 
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Ave. 19. 


16835. Electric loop-up. George Tarry, 
Edge Hill, Liverpool. 


16854. Improvements iu connection fittings for various elec- 
trical purposes. Robert Frederick Hall, 24, Temple- 
row, Birmingham. 


16859. Safety guard for trolley rope on electric trams or 
other motors. Joseph Costigan, 10, Seville - place, 
Dublin. 

16878. Te‘ephonic apparatus for transmitting and receiving 
messages simultaneously to and from several distant 
stations. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Haleke, Actien-Gesellechaft, 
Germany.) (Complete specification.) 


16879. Method for dividing an alternating current into two 
currents whose phases are shifted relatively to each 
other through a determined angle. Siemens Bros. 
and Co., Limited, Birkbeck Bank chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske, 
Aktien- Gesellschaft, Germany.) (Complete specification.) 

16889. Improvements in electrical transformers, Arthur 
Francis Berry, 46, Lincoln’s-inn-fields, London. 

16898, Improvements ia pneumatic oontrolling mechanism 
for electric railway cars. Sidney Howe Short, 45, 


Southampton buildings, Chancery-lane, London. (Com- 
plete specification.) 


34, Edgware-street, 


SPECIFICATIONS PUBLISHED. 


1898. 


16291. Alternating-current transformers. Levavasseur. 

16399. „FF foterruptor for induction ooils. 

ont, 

16485. Arles and steering gear for electric and other motor 
carriages. Headland, Headland, jun., Robson, and 
Mareden. 

16715. Systems of electrical distribution. British Thomson- 
Houston Company, Limited. (Steinmetz) 

16871. Sane arrangements for ocoonecting electric wires. 

iels. 

16882. Magnetic lock for miner's safety lamps. Reinhard. 

16908. Electric telegraphic or telephonic apparatus. Nahorsky. 

16972. Jointing-boxes for coupling up aud insulating electric 
wires. McEwan. 

17529. Brushes aud brush-holders for oonstant - current 
dynamo-electric genorators and motors. Patterson, 
Davies, and White. 

17741. Electric batteries. Machin and Cake. 

18213. Electric motors and their application to motor- 
carriages. Britannia Motor-Carriage Company, Limited, 
and Smith. 

19071. System of recording telephonic messagee. Aitken. 

19076. Wall connections for electric lighting. Lundberg and 
Lundberg. 

Systems of electrical distribution. Scott. 

Electric lampholders. Watson. 

Electric railways on a road contact or a like system. 
Aspinwall. (Date applied for under International Con- 
vention, Feb. 25, 1898.) 

Alternating-current measuring instruments. Davis and 
Conrad. (Date applied for under International Conven- 
tion, May 7, 1898.) 

Insulators for telegraph wires and the like. Taylor 
and Taylor. 

Standard oells for small electric currents. Siemensa 
Bros. and Co., Limited, and Obach. 

Distribution, connection, or terminal boards for tele- 
phonic systems. Byng and Bell. 

Coupling for electrical communication spparatus 
botween parts of railway traius. Harper and Garnham. 


1899. 
. Apparatus for extracting or reducing metals or for 
making metallic alloys by electrolysis Bumb. 


Electric igniting apparatus for explosion engines. 
Justice, (Pope Manufacturing Company.) 


Electric motors or dynamo-electric machines. Lundell. 
(Date applied for under International Convention, 
Jan. 18, 1899.) 


Methods of and means for regulating electric motors. 
Lundell. (Date applied for under International Conven- 
tion, March 3, 1899.) 


Alternating-ocurrent motors. Déri. 
Electrolytic apparatus. Rhod in. 


Electrical pendulum contacts for the operation of time- 
measuring pendulums. Brookes. (Sell.) 


13404, Electric lamps. British Thomson-Houston Company, 
Limited. (Thomson. ) 


13418. Telephones and the like, 


19959. 
20227. 
20259. 


7978. 


8483. 
11422. 
12490. 


Hammerstein, 


TRAFFIC RETURNS. 


Returns for Increase Total 15 tor 
Line. week half-year. 
Ending | 1899. 1508: decrease. 1899. | 1898. 
poe Tram- £ £ £ £ £E 
way Co Aug 19 4 174/3,896 + 278 135.080 122 491 
Blackpool and Fleet- 
wood Tramroad .. 19 |1 919)1,295 + 6249 900 — 
Bradford Oity Trame| Feb. 5 145| — — 6.733 — 
Bristol Tramways 
and Carriage Co. . Aug. 18 |3 4843,96 + 456| — — 
City & South London] ,, 20 1.0801, 044 + 367.746 | 7,828 
Dover Tramways . ,, 19 321| 272 + 48 6,141 | 4,979 
Dublin U. T., elec. cars „„ ͤ 18 [l, 3161, 176 f ＋ 140| 9,110 7.8057 
Dublin S. D. Electric] ,, 18 [I, 157 l, 218 — 61 8,012 | 7,816 
Halifax Corporation| June25 |1,198| — — 17,110“ — 
Liverpool Overhead) Aug. 20 |1,695|1,664 + 31 |13,224 |13,645 


South Staffordshire} „ 18 712 7³⁵ — 


23 21,667 20,589 


* Since June 30, 1898. + Including horse cars. 


t Since June 1, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Aron Electricity Meter, Ld., 6 p.c. Cum. Pret. Sha. 1-126,000 
Blactheath & Gruwch. ’ District Klec. Lt., Ord. 1,201-101,200 
Blackpool and Fleetwood Tramroad 8 hares o... ae.. 
ö and Poole Electric Supply. Limited, Ord.. 

per cent. (um. Pref .... ... ...... 
British Electrie Traction Limited, Ordinary, Nos. 1-80, 000 
6 per cent. Cm. Pf., 80,001-40,000 
6 per cent. Cm. Pf., ” 40,001 60,000 oe 
5 per cent. Perpetual Debentures Stock .. 
British Insulated Wire, Ord., No. 1 to 40,000. 
6 per cent. Cum. Pref., No.1 to 27, 500 
Brash Electrical Engineering, Limited, Ordinary . 
Non. Cum., 6 per cent. Pref. ... 
43 per cent. Debenture Stock 


CEEE E SE E „„ ee en tees 


4¢ por cent. 2nd Debenture SOPR 3 

Oallender's Cable company, oe 3 

Ordinary e 

5 per cent. Pref.. C 

Central London Railway, urdinary . he a tee eae ses 

` Pref. Half-Shares.. TE 
Charing Cross and Strand. e 

4 per cent. Cum. „CCC 

8 y ³·. 2 kes 

r cont. Doben ture q 

City of Lohdo n, Ordinary 53 T 


6 per cent. Cumulative bret. ee eee 
b per cent. Debenture Stock . 

City and South London Railway, Consolidated Ordinary 
Ordinary 

4 per cent. Debenture 1 FC 
6 per cent. Pref. apse EEE EE 


e 6 %% „%% % % % „ „„ „„ „„ „ „ „% ee „% „„ %%% % „„ „% ee eens 


County anty of London and Brush prov. i Elec. Light 00. brd. 


6 per cent. Cum. Pre . 
4} per cent. E Prov. Corta. . 28 
Crompton aud Co. e eee irea 
5 per cent. Debentures . 0 
Edison and Swan United Ordinary.. FFC 
5 per cent. Debentures es 


4 per cent. Deb. Stock, Red.. 
Edmundsons’ Electricity Corp., Ltd., Ord. Shares, i -17,400 
Electric Construction, Limited 
—— 7 per cent. Cumulative Pref. ... e 
—— per cent. Perp. Ist Mort. Deb.. 
W. T. Heniey's e Works, Ordinary .. erry 
3 eference ..... ‚•́ ——ꝑ——— 2 
per cent. Debenture2ssssss 
ouse Company, . 3 
Sereneeee s 


House- Fe 


6 per cent. ses 
4 per cent. ist . boebeuture Stock, Rod. 
Metropo' itan Electric Suppiy, Limitea, Urd., No. 1-62, 6500 

3 No. 62,501-85, 000 

4 per cent. First Mortgage Debenture Stuck . ees 
National Telephone, Ordinar g 
—— 6 per cent. Cum. First Prei .æ 
6 per cent. Cum. Second Pref.. —— g 
—— per cent. Non. Cum. Third N 
34 per cent. Deb. Stock, Red. . 
New Jene Traction, Limited, Ordinary 
6 per cent. Cum. Prol eeinetan e 
Notting Hill Electric Lighting Company, romain 
Oriental, Limited, 1879 .. . 3 
£58 Shares . 17 Wa elas: edie hate ee 

£4} Shares, ‘New . 29m 
Oriental Telephone and Electric Company 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10 810 
Potteries Elec ric Traction, Ld., Ord., Nos 26, 667-40,000 . 

—— 5 per cent. Cum. Pref., 'Nos. 1- 20,000 
Boyal Electrical Company of Montreal . 3 
4} per cent. First Shares Mortgage Debentares .. 
South London Electric Sup ply, Ordinary . . 
St. James s and Pall Mall, Limited, Ordinary —. 2 
7 per cent. Pref. a0 ao me — 
Telegraph Construction and Maintenance 
& percent. Bonds.... 1. = æ = æ m - 
Telegraph Manufacturing, Ordinary.. „ | 


— 6 per cent. Cum . Pref.. 2% „„ „% „% „% öW e 2 9 E E 
Waterloo and City Railway, Oruinary PETA 
Westminster Blectric Sapply, 


Ordinary 222 — 9 2 — 


1 
1 


- ~— = ms pó pe ond pas 
Corres aa Tee ee 


— 
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NOTES. 


The British Association.—The Dover meeting of 
this association commences on Wednesday, Sept. 13. 


An Export Exhibition.—We understand that the 
Franklin Institute and the Philadelphian Museum authori- 
ties have arranged a national export exhibition to be held 
in Philadelphia from Sept. 14 till Nov. 30. A large 
number of exhibits connected with exports are expected. 


An Inspectorless Inspection.—We understand from 
the Sheffield Daily Telegraph that on Monday last full 
arrangements were made for the Board of Trade inspection 
of the electric tramways in Sheffield. The Lord Mayor 
attended to accompany the inspector round the town, but 
after waiting from 2 p.m. to 5.30 p.m. he decided to give 
the matter up. The tramway officers proceeded to hold an 
inspection of their own, which was eminently satisfactory. 


Traffic Interruptions.—The explanation given by 
the Telegraphic Department of India for the undue delays 
which have recently been experienced in the transmission 
of telegrams between Bombay and Central India is as 
follows: It seems that the monsoon has brought up so 
much salt with it in the wind from the Arabian Sea, that 
the insulators have been encrusted with it. This layer 
of salt, which tends to keep moist, has so interfered with 
the insulation resistance of the wires as to make them almost 
unworkable for the greater part of the day. 


Wanted! A Chairman.—<According to a local con- 
temporary, the Urban District Council of Rawmarsh a 
month ago appointed an Electric Lighting and Tramway 
Committee. Unfortunately, a chairman was not elected, 
and our contemporary adds that in consequence of this 
there is no one to call a meeting together, and the question 
of electric lighting is likely to be shelved. Our knowledge 
of Rawmarsh is nil, but we should not think that any body 
of men in England would allow a small detail like this to 
stand in their way. It was also our opinion that in most 
cases the committee elected the chairman at its first 
meeting. 

The Isle of Man Tramways.— We are glad to note 
that the Isle of Man Tramway Company is extending the 
usefulness of its electric line by opening it for goods traffic 
at certain parts of the day. [he new system is first to be 
tried on the line between Douglas and Ramsey, on which 
the Bonner railway wagons are to be used. These wagons 
are to be drawn by horses to collect the goods, and are 
then to be placed on bogie trucks on the line. At the end 
of the journey the wagons are again taken over by horses, 
by which method the final delivery is effected. In this 
way the goods are never transhipped, and are carried over 
the system at the same speed as the passenger traffic. Tho 
system has in it every requisite for financial success. 


Switzerland's Electrical Exports. During the 
year 1897 the value of the electrical machinery exported 
from Switzerland was no less than £330,000. The 
countries to which the machinery was sent are very 
numerous, but the following are the large purchasers in 
order of merit: France, Germany, Spain, Italy, Russia, 
Austria, while England came next on the list. The 
figures for 1898 are not yet to hand, but during the first 
quarter of this year the exports are valued at nearly 
£100,000. These figures are a great credit to the country, 
which has no special physical advantage for manufacturing, 
with the exception of water power. It is also worthy of 
note that an Englishman (Mr. C. E. L. Brown) is at the 
head of one of the most prosperous electrical works of 
Switzerland. 


A Use for Liquid Hydrogen,—The use of liquid 
hydrogen has been proposed by Prof. Dewar for the pro- 
duction of very high vacua. If the end of a closed tube 
containing air is immersed in liquid hydrogen the contents 
of the tube are quickly condensed to solid air, and if the 
portion of the tube from which the air has thus been 
removed is sealed with a blow-pipe, a vacuum is obtained 
so high that it will scarcely allow an electric discharge to 
pass. This condensation is accomplished almost instantly, 
the required time of immersion never being more than a 
minute. This gives a simple means of obtaining the high 
vacuum necessary in Crookes tubes, and might possibly be 
on a large scale sufficiently economical for use in incan- 
descent lamp works. 


The Snoqualmie Falls Plant.—Our contemporary, 
Electricity of New York, gives in a recent issue an 
interesting account of the switching on of the power of 
the Snoqualmie Falls into Seattle. It seems that at the 
falls plant capable of developing 12,000 h.p. has been laid 
down, and the current is transmitted from the falls at 
30,000 volts into Seattle, 26 miles away. Other towns in 
the district are also lighted up. The falls themselves are 
characterised by an altitude of 270ft., and even then 
there is sufficient water to keep a pipe 10ft. in diameter 
full. The waterwheels, which are placed in an excavation 
on the bottom falls, are each of 3, 000 h.p. capacity. An 
interesting point about the transmission line is that it is 
of aluminium, which was obtained from the works at 
Niagara Falls. 


Drawing-Room Lighting.—In the lighting of draw- 
ing-rooms it is desirable to avoid as far as possible any 
heavy shadows and to obtain a well-diffused light. As to 
the apartment generally, no doubt a main central light 
would be the most successful, but many of the objects in 
the room, though looking extremely well by daylight, by 
the changing of the illuminating centre, at night lose their 
artistic value. A great deal may be done by judiciously 
contrasting the different articles and also by carefully 
arranging the lights. A very effective method we have 
seen is the placing of electric incandescent lamps behind 
mouldings, etc., or sinking them into the mantel 
shelf or elsewhere, so that the light may be diffused 
while the lamps are invisible. Very striking effects can 
be obtained in this way, and pictures and other art objects 
can be lighted in just the way they require. 


The Electricity Works at Frankfort.—We have 
from time to time referred to the wonderful progress made 
at the Frankfort electricity works, and it will be remem- 
bered that this town holds the record for the use of single- 
phase alternating motors. The central station has recently 
been extended in order to provide for additional generators 
and boilers to supply the electric tramways in the town. 
The machinery in the station has now an aggregate output 
of 9,000 h.p. The electric tramways are supplied from an 
underground sub-station in the centre of the town, in which 
are placed the transformers and motor-generators for con- 
verting high-tension alternating current into direct current 
for the tramways. No less than 4,000 h.p. of machinery 
is placed in this sub station. The electric trams in Frank- 
fort are being worked on the overhead trolley system 
throughout, and it is found that this system does not 
detract from the appearance of the excellent streets for 
which Frankfort is noted. 


Are Rupturing Device. A patent bas been granted 
in the United States to Ernst J. Berg on a method for 
blowing out the arc formed on breaking an alternating 
circuit, whereby the current in the blow-out magnet or 
solenoid is maintained at approximately full value until 
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the arc has been completely dissipated. In workiny, a fuse 
in a primary circuit has associated with the gap a blow-out 
solenoid, which receives current from the secondary circuit. 
Owing to this arrangement the blow-out effect does not drop 
off as the square of the current interrupted, as would be 
the case if it were in that circuit, but decreases at a much 
slower rate owing to the tendency of the current in the 
secondary of the transformer to flow after ite primary 
circuit is opened. Moreover, says our contemporary the 
Electrical World, by reason of the fact that the current in 
the solenoid is out of phase with the current interrupted, 
the blow-out effect is greater than if the blow-out solenoid 
were in the circuit containing the fuse, as is usually the 
case. 

Enclosed Arc Lamps.— Although enclosed arc lamps 
are in so general use, experts agree to differ as to the light 
produced for a given consumption of energy. The last 
tests we have come across were made by Messrs. E. Gerard 
and de Bast, and were published in the Bulletin de I’ Institut 
de Montefiore. These experimenters used an enclosed arc 
lamp taking 44 amperes at 108 volts. They measured 
both the mean spherical illumination given and also the 
- mean illumination of the lower hemisphere. In the first 
case they found that the lamp took about 2'9 watts per mean 
spherical candle-power, and in the other about 2°45 watts 
per candle. They argue, therefore, that the enclosed arc 
lamp has very little advantage over an incandescent lamp 
taking three watts per candle. The results so obtained do 
not agree at all with other testa made in America on the 
same subject, and it would be interesting to know how 
long the lamp had been working before the candle-power 
was measured. It is very important with these enclosed 
arcs that attendants should keep the inside globe free from 
deposit. 

Telephony in Chicago.— We learn from the Telephone 
Magazine, of Chicago, that the installation of a competitive 
exchange in Chicago is shortly to take place. The new 
company is to be called the Illinois Telephone and Tele- 
graph Company. The contracts they are asking subscribers 
to sign are of a novel form. First, the subscriber agrees to 
take an instrument for three years and to pay the company 
£17 a year for the telephonic connection. It is agreed, 
however, that the instrument shall be free until there are 
5,000 subscribers on the new exchange. As soon as this 
number has been procured the subscriber will only pay 
£10 per annum, and this will only increase to £17 when 
there are 10,000 instruments connected with the exchange. 
We gather that this form will be used for business houses 
only, as telephones fixed to private residences will only be 
charged £10. Our contemporary adds that the company are 
receiving back their contracte duly signed in thousands, but 
we are not told how far the new company have rights to 
erect the requisite wires, or if they have the financial 
support required. 

Incandescent Lamps.—We gather from the Proceed- 
ings of the Civil Engineers of France that a French firm 
have recently put upon the Parisian market a new incan- 
descent lamp called the Desmayer, which, it is claimed, 
is 25 per cent. more efficient than the ordinary incandescent 
lamps. From the description of the lamp we believe it is 
being tried by one of our large firms in England, also with 
the idea of supplying it in quantity. It seems to consist 
of a rather long filament in the form of a spiral, which is 
placed round a central cylinder of enamelled porcelain covered 
by a fine layer of glass. It is claimed that this gives such 
a number of reflections from the filament that a higher 
efficiency is obtained from it. It is hard to see where the 
gain comes in, as every time the light is reflected a certain 
proportion is lost ; in fact, the inventor is simply stumbling 


over the old idea that the total illumination from a given 
source can be increased by reflection. A number of figures 
are quoted to show that greater economy has been obtained, 
but as the life of the lamp is only guaranteed at 600 hours, 
we should think that the filaments are over-incandesced in 
order to obtain the stated economy. 

Telephone Switchboards.—We notice in the Tele 
phone Magazine a fully illustrated account of the telephone 
exchange at Richmond, Indiana. It seems that the work 
in this town has been erected in record time, as our con- 
temporary states that in 100 days from the time the poles 
were erected in Richmond the switchboard was in and the 
telephones in operation. The company has now 800 sub- 
scribers, and is provided with the necessary plant for twice 
that number, and the whole system is said to be a model of 
what can be done in telephone work. We gather, however, 
that it is not all that could be desired in the matter of 
switchboard accommodation. From the description and 
illustrations we learn that only a certain portion of the 
subscribers are within reach of any one operator, and that 
to get connection to the great majority of subscribers the 
operator has to make use of trunk wires to other sections 
of the switchboard. This operation involves considerable 
waste of time, and is specially to be deprecated in a small 
exchange like the one described. The exchange itself is 
well lighted, and is also kept cool in summer by a 
number of electric fans suspended from the ceiling. 


Terrestrial Magnetism.—An Austrian, Mr. J. Liznar, 
has recently been investigating the variation. of the hori- 
zontal and vertical components of the earth’s value with 
altitude. He first calculated the value of the variation he 
would expect from the formula given by Gauss. He then 
collected a great number of observations at different heights 
made in various places in Austria. He found that these 
two series of values did not agree one with the other, and 
concluded from this that one part of the magnetic field had 
its origin somewhere outside the earth. He proceeded to 
argue that if this were really the case the magnetic 
elements ought to increase a good deal with height. It is 
the first we have heard of any such theory, and from the 
meagre report we have seen of Mr. Liznar's work we 
cannot say how far he has any facts at all to support his 
conclusions. It seems, however, that he is inclined to 
expect a much too close agreement between calculated 
results and those determined by actual measurements. 
Anyone having experience of the great variations which 
the varied composition of the earth’s crust has on the 
magnetic elements would be inclined to doubt that this 
will not account for all the results found. 


Electrical Copper - Refining.—A large amount of 
the copper now produced is refined electrically, says 
Electricity of New York, and is known as electrolytic 
copper. Some of the works in the United States 
turning out this product, especially where water is 
obtainable, are very large. One of them at Great Falls, 
Montana, has nine dynamos of a total of about 2,500 b.p. 
to generate current, all driven by the Missouri, which here 
rushes through a deep gorge. The copper ore is ground 
up and cast into pigs, and the pigs are then hung in large 
tanks filled with a solution consisting chiefly of copper 
sulphate. A heavy electric current at low pressure is 
passed through the series of tanks, decomposing the copper 
pigs, and the metal is electrolytically transferred by the 
solution to these sheets of copper hanging in each tank, so 
that practically the sheets are copper-plated. The metal is 
very pure as a result of this process, and the impurities and 
other metals fall to the bottom of the tanks as a slime. 
This refuse is rated at a very high value per ton, and it is 
said that the gold and silver obtained from it pays the 
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whole cost of the electric process. In the case of the 
company operating this plant the net amount available for 
dividends was about £72,000. 

Foreign Enterprise.— We learn that the whole of the 
electrical concessions in the town of Valladolid, in Spain, 
have been secured by a Belgian syndicate, who have 
obtained sole control over the tramways, which they will 
extend and transform into electric lines. It will be seen 
that in the list of exports of electric machinery from 
Switzerland (given elsewhere in this issue), Spain stands 
high in the list of countries purchasing Swiss electric 
machinery. We have alsc given from time to time notices 
of tramway and electric light concessions which have been 
advertised in the Spanish Press. The reason given why so 
few of these concessions are secured by English companies, 
is that the business morality of the Spanish municipal 
authorities is as a rule exceedingly difficult to locate. We 
see no reason why, however, the Swiss and Belgian firms 
should be more capable of keeping the Spaniards to their 
promises than Englishmen. We trust, therefore, that in 
the future we shall see more electric works in Spain being 
equipped from this side, as was the case in Madrid and a 
few other towns. We recently heard an amusing incident 
from an English engineer who had charge of the erection 
of some electric works in an outlying district in Spain. He 
found that the workmen obtainable eonsidered that to work 
two days per week was all that could be expected of them. 
His solution of the difficulty consisted in locking tbe 
engine-room doors, and feeding his staff through tho 
windows, until such time as the work in hand was 
completed. 

Incandescent Lamp Connections.— With reference 
to our note in our issue of a fortnight ago on the use of 
an alloy of nickel and iron for the leading-in wires of incan- 
descent electric lamps, Mr. K. E. Guthe has added some 
useful information on the subject in a letter addressed to 
the Electrical World. He explains that Mr. Hadley had 
found that this alloy was exceedingly brittle, but that the 
addition of a small quantity of aluminium made it quite 
ductile. Mr. Guthe experimented with several feet of 
Hadley's M“ class wire with 29°07 per cent. Ni, and a 
coefficient of expansion practically the same as that of 
ordinary glass. The diameter of the wire was 925mm 
and its specific resistance 0°0000887 ohm, about 10 times 
that of platinum. The wire could be fused into glass 
without difficulty, the joint beiny airtight and not breaking 
even when heated considerably, but the wire wad surrounded 
by innumerable little gas bubbles. These bubbles might 
have had their origin either in a chemical influence of the 
metal on the glass, or by gas absorbed during the manu 
facture of the wire and given off at the high temperature 
of fusing. The latter was the case, and the difficulty was 
overcome by heating the wire in a vacuum to a red heat. 
After cooling, some pieces of the wire were again fused 
into glass without any gas bubbles appearing at the joint 
The oxidation of the wire was very small. A current of 
five amperes has been sent for a long period through the 
wire without cracking the glass. Mr. Guthe thinks, there 
fore, that this alloy seems to be an admirable substitute 
for the expensive platinum terminals in incandescent 
lamps. 

The Tramway Strike in Cleveland —We learn 
from the Electrical World that the electric tramway staff on 
strike in Cleveland, Ohio, not satisfied with violence and 
injary to property, have tried to enforce a boycott against 
all who rode in the cars, and even interfered to stop doctors 
from attending to the children of men working the lines. 
Our contemporary adds that, after enduring the annoyance 
of the boycott passively for a few days, the business men 


of the city at last turned in, and signed the following 
resolutions, since which time the attempt to prevent people 
getting food, drink, and shelter because they rode on the 
tabooed cars has utterly failed: Whereas an attempt is 
being made to establish a boycott in Cleveland extending 
to all branches of business and all occupations, and restrain- 
ing citizens and business men by intimidation from exercis- 
ing their individual liberty ; and whereas such a condition 
is un-American, as well as detrimental to the good name of 
our city, to labour, and to all business interests: Resolved 
that we, the undersigned citizens and business men, recog- 
nise that we have no right to dictate to our employés or 
customers as to their use of public conveyances, and we 
declare that we will not do so; neither will we accept 
dictation as to whom we shall trade with. Resolved that, 
without in any way expressing our individual opinions 
upon the subject of the existing street-railway conditions, 
we hereby record our severest condemnation of the present 
attempt to boycott business men and citizens—injuring, as 
it does, all classes of the community, not less severely the 
labouring class and small dealers than those of larger 
business interests.” 


Transmission Line Data.—The Journal of Electricity 
publishes some interesting details of the 31-mile line 
of the Kontenay-Rossland Transmission Company, in 
British Columbia. This consiste of two parallel and dupli- 
cate pole lines, on one of which the cross-arms are roofed 
over to prevent the wet snow from piling up on the cross- 
arms around the insulators, which it does to a height of 
some 18in. to 24in. during seasons when there is no wind. 
The cross-arms are two in number, the upper one some 8ft. 
in length with four pins, and the lower shorter, holding 
two pins. The upper one is covered with a cedar roofing 
24in. wide, sloping slightly downwardly from the pole each 
way toward the ends of the cross-arm. The lower, imme- 
diately below it, is roofed to a width of 16in. During the 
past winter service was continued over both lines, even 
when the exposed line had from 10in. to 12in. of snow on 
the cross-arms. If any leakage existed it was impossible 
to detect it, so that the roof appears to be quite an 
unnecessary precaution. Another peculiarity of the same 
line is the crossing of the Columbia River, which is done 
by a single span 1, 500ft. in length. The wires are No. 000 
bimetallic—t.c., lead sheathed in copper—maintaining a 
conductivity equal to that of the balance of the line, which 
is No. O copper. These spans are unsupported by strain 
cables, the total sag being some 52ft. with the strain taken 
up by a number of ordinary porcelain insulators in a strain 
tower at each end of the crossing. The interaxial distance 
between the wires is only 6ft., but no trouble has been 
experienced from swinging crosses or from breakage due to 
wet snow, which has at times adhered to the lines to a 
diameter of about 4in. 


Electric Bells.—Anyone who tries to utilise the 
ordinary electric bell action for ringing large bells soon 
realises how inefficient the apparatus becomes with an 
increased size of electromagnet. The energy in magnetis- 
ing and demagnetising the cores of these electromagnets 
in order that the armature may be electrically attracted 
and set free is so great that it is very easy to lose 1 h.p, 
and still not obtain any very great mechanical force. Also 
the trouble which arises with the contact maker owing to 
sparking is so great as the apparatus is increased in size, 
as to make large bells of this type practically useless. We 
notice in the Zeitschrift fiir Elektrotechnik, of Vienna, an 
illustrated description of the large electric bells manu- 
factured by Messrs. C. and E. Fein, of Stuttgart. The 
early designs were exhibited in the Frankfort exhibition of 
1891, but they have been greatly improved since. In the 
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last type a small enclosed motor, taking about half an 
ampere at 110 volts, is used to drive a worm and wheel 
gear. A pinion on the axle of the wheel is then geared 
into a large spur wheel, on which there are four projecting 
bosses. As these revolve they engage with a ratchet on a 
lever, at the end of which is a wire, to which the hammer 
of the bell is attached. The lever is fixed in such a 
position that the hammer of the bell almost touches the 
gong. It is then drawn away by the gear described above, 
and on being released the hammer strikes the gong and 
gives a very loud signal. These bells are being used 
largely for railway signalling, and for sounding alarms at 
level crossings. They are also employed at manufacturing 
works for time-signalling purposes. As the motors are 
not run for any length of time they require very little 
attention. 


Electric Canal Haulage.—The history of the English 
canals for the last 50 years is not one which would induce 
much further outlay of capital on these means of inter-urban 
communication. Without doubt the canal systems of this 
country have depreciated under the severe competition from 
railways. In the vast number of cases this competition has 
ended in the railway companies acquiring the canais them- 
selves, and then neglecting to keep them in proper repair, 
in order that the trade once going by the canals may be 
transferred to the railways. It is a doubtful point how 
far this policy is really good for the country at large. Even 
when using horses to move the barges on the canals, heavy 
materials can be transported at much lower rates than by 
railroad. The point at which the canals suffer, when com- 
pared with railways, is that of speed, and in a large number 
of cases speed of transit is not a factor to be considered. 
In our last week’s issue we referred to the fact that electric 
traction was to be adopted for a one-mile length on a 
certain canal as an experiment. The gentlemen responsible 
for the experiment predict both increased speed and 
decreased cost. We only regret that so small a length is 
to be so equipped, as for the experiment to be of practical 
value a canal between two large towns should be electrically 
fitted. We are confident that by the use of electricity the 
increase in the earning capacity of the canals would be 
quite as great as in the case of tramways which have 
been converted from horse to electric traction. Owing to 
the fact that a great many canals are now owned by railway 
companies, it is, perhaps, too much to expect that these 
will put their canals into good order and equip them elec- 
trically, but there is no reason why on independent canals 
between important business centres electricity should not 
be introduced and the canale converted into good paying 
investments. 


Municipal Obstruction.— Our contemporary, the 
Electrical World of New York, has collected some evidence 
to show how incapable, as a rule, are the municipal 
authorities of the United States to conduct ordinary 
business matters. The evidence in question was given 
before the Mazet Investigating Committee in New York, and 
is quoted by our contemporary as showing the methods 
of the municipal authorities to whom some people would 
entrust the control of a large number of public services, 
on the ground that they would be managed and operated 
with efficiency and economy. Commissioner Kearny, who 
bas charge of the lighting, testified that his work with 
regard to wiree and lighting was wholly obstructed, and 
even paralysed, because the Municipal Assembly had 
neglected for a year and a half to approve the rules and 
regulations he had drawn up. As a matter of fact, New 
York City is now burning a large number of gas and electric 
lights without any contract or any fixed price, and nobody 
knows when this unbusinesslike state of affairs will come 


to an end. Mr. Kearny is also hampered in dealing with 
wire problems, and that part of hbis work is in a chaotic 
state. Our contemporary adds: The Municipal Assembly 
treats its duties in these respects as it does others, and 
yet there are advocates for loading on such a body the 
ownership of street railways, lighting plants, and a 
telephone system. The mere suggestion is ridiculous with 
such a state of affairs as now prevails, to show what would 
be the inevitable results. At this very moment the 
shadow of crime hangs over the Assembly, some of whose 
members are now specifically accused of corruption in 
connection with the obstruction offered to proposed bond 
issues, their alleged object being to get the persons who 
would receive the bonds in payment for work to ‘put up,’ 
in order to ensure the passage of the bond issue. To such 
persons would be entrusted the municipal underground 
road, and all that thereto pertained.” 


Glasgow Tramways.— We find that in our leader 
last week we were incorrect in our assumption as to the 
water consumption guaranteed by the different firms 
tendering for the Glasgow tramways. It seems that the 
guarantee was in the form of brake horse-power, and not 
indicated horse-power, as we assumed. The Glasgow papers 
are still full of articles, written, as a rule, in favour of the 
Corporation’s conclusion. In a letter written by Mr. Andrew 
Wylie to the Glasgow Herald, the question is raised as to 
how far one is correct in judging an engine by its dead- 
weight only. Mr. Wylie points out that the practice of 
engine-building on the Clyde has been the outcome of a 
great amount of experience in the manufacture of engines 
for driving war vessels. In this case strict specifications 
are prepared, and it is also necessary to keep down the 
weight as much as possible. From this he argues that the 
engine builders on the Clyde have actual experience on 
which to base their calculations for the strength of parts, 
and that the increase of weight may be prejudicial. He 
also points out, with regard to the comparison of steam 
consumption, that manufacturers on this side are always 
loth to guarantee the exact figure they expect to get, 
and hence there might not be any great difference in the 
economy of the two engines which were compared if test 
figures, instead of guaranteed consumptions, were used. It 
seems to us that the guarantee of water consumption per 
brake horse-power is not an easy one to enforce with such 
large engines. On the other hand, the consumption per 
indicated horse-power is easy to obtain with slow-running 
engines. The history of the matter was advanced another 
step on Monday last, when the Tramway Committee 
received the representatives of the four lowest tenderers 
for their engines. Eight questions were put to each, and 


afterwards the matter was discussed at great length, three 


votes being taken, Bailie Thomson proposed that the 
contract for the four main engines be given to Messrs. 
John Musgrave and Sons, Bolton, at £95,516; and Bailie 
Steele moved that two of the engines be given to the 
American firm and two to Messrs. John Musgrave and Sons. 
Bailie Thomson’s motion was carried by ten votes to six 
The committee’s decision will come before the Town 
Council at their meeting on Thursday next. It is difficult 
to reconcile this resolution with the instructions given the 
committee to get new tenders. 


Ozone.—After the large amount of literature which we 
have seen from time to time on what ozone is capable of 
doing, it is quite refreshing to come across actual facts of 
what has been done by its aid in a commercial factory. 
The instance in question is concerned with the purifica- 
tion of sugar by ozone as described by Mr. Verley in 
L’Electricien. The author goes fully into the question of 
its use both for the manufacture of vanilline and other 


THE ELECTRICAL ENGINEER, SEPTEMBER 1, 1899. 


organic products and also for the purification of sugar. 
An industrial application for treating sugar was made at 
Moyan; the installation is for treating 200 tons per day; 
the alternator generates 300 amperes at 250 volte—that is, 
about 100 b. p.; the current is divided in 10 circuits, each 
having its transformer, the secondary voltage of which is 
12,000, and each one operates 10 ozonisers, there being 
therefore 100 in all. The refining takes place in winter, 
and therefore no artificial cooling is necessary; the ozonised 
air is freed from the nitrogenous products which are also 
formed; this air is well mixed with the solution of sugar 
in tanks and is left in contact with it as long as possible; 
that which comes out of the first tank is passed into the 
second, which more efficiently utilises the ozone; there are 
three tanks, two of which are in series while a third is 
being emptied or filled; each contains 70 hectolitres ; the 
temperature should not exceed 20deg. C., for above that 
the ozone attacks the sugar; the syrup should have an 
alkalinity of 1 gr. to 0°5 gr. of chalk per litre ; the action is 
stopped when the colour is restored to that which it had 
at first. The ozone is said to bring about complete com- 
bustion of certain organic materials, the sugar remaining 
unaltered providing the temperature is not too high or the 
action of the ozone too prolonged ; the degree of purity is 
increased ; besides oxidising completely some of the sub- 
stances, important modifications of other materials in the 
syrup are said to be produced; a subsequent treatment is 
also required. The ozone treatment enables one to extract 
from beets a larger quantity of crystallisable sugar, by 
diminishing the proportion of molasses; the odour of the 
beets is eliminated entirely from the sugar, which then has 
a more agreeable taste, resembling that of cane sugar. The 
author adds that for the ozone treatment about h. p. is 
required per ton of beets. We presume that he means the 
power of the plant for every ton of beets treated per day. 
We are indebted for the above abstract to Mr. Carl 
Hering’s digest. 


Telephone Troubles at Chiswick.— An interesting 
fight is going on between the Chiswick Urban District 
Council and the National Telephone Company arising out 
of the desire of the company to place its mains under- 
ground, and it is difficult to decide which party to the 
quarrel is the most to blame, but the facts seem to 
be somewhat as follows: Last October the Telephone 
Company opened the ball by requesting permisssion to 
lay their mains underground. In reply, the Council 
suggested that they should endeavour to enter into an 
arrangement with the tramway company. This the 
Telephone Company has done, and we believe that the 
engineers to the London United Tramway Company have 
actually provided the necessary ducts along the Chiswick 
High-street. The Telephone Company is, however, unable 
to get the formal consent of the Council to the using of 
these ducts, and we believe we are quite right in 
atating that this consent is withheld because the parties 
cannot agree as to the charges which the telephone 
companies should pay for the rights they would enjoy. 
In the first instance, a free telephone was granted to 
the Urban District Council, but as the Council proved 
refractory the company have disconnected the instrument. 
The Council has promptly withdrawn all wayleaves for poles 
placed on any Corporation property, and this will seriously 
inconvenience a number of regular subscribers in Chiswick 
and Ealing. It fact, we believe the Telephone Company 
has told these subscribers that, owing to the high- 
handed action of the Council, their telephones will 
also be disconnected after a certain date. It will 
be gathered from the above that both of the parties 
are playing a high-handed game, and that the ordinary 
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telephone subscribers are likely to suffer great incon- 
venience. A meeting of these subscribers has been called 
by the manager of the Bedford Park Stores to take place 
next week, when we understand that the really aggrieved 
parties will be able to discuss the facta of the case. 
It has been arranged that one of the Telephone Com- 
pany’s engineers shall be present. While acknowledging 
that a number of municipal authorities are inclined to 
forget that in taxing the National Telephone Company 
they are in reality taxing a few of their own ratepayers, 
we should like to have the assurance of the National 
Telephone Company that they are utterly unable to con- 
tinue the supply by obtaining wayleaves to place poles 
near those which have to be taken down. 


The Energy of Carbon.—Mr. C. J. Reed’s second 
article to the Electrical World on the above subject deals 
with direct methods of transformation. He points out that 
indirect or single processes are limited to the employment 
of electrolytes which are found in nature, as their artificial 
production would render the process indirect and often 
costly. He then proceeds to review the various oxygen 
compounds which are capable of supplying oxygen by 
electro-chemical decomposition to carbon. The stne qud 
non of a suitable oxide is, first, that the energy required to 
make it give up its oxygen to carbon should be consider- 
ably less than the energy given out when the oxygen 
combines with the carbon to form either carbon dioxide or 
carbon monoxide. Mr. Reed works out a case in which 
oxide of lead (PbO) is used, and shows that in this instance 
external energy will have to be added in order to produce 
the metallic lead and either of the oxides of carbon. It is 
evident, therefore, he says, that in our search for an 
efficient oxide to be used in transforming the oxidation 
energy of carbon by a direct process into electrical energy, 
we must exclude lead oxide and all similar oxides whose 
efficiency is zero. Remarkable as it may seem, this requires us 
to put aside as impossibilities nearly all of the known metallic 
oxides, narrowing our field of research tocomparatively small 
limits. The only oxides which, by complete reduction, have a 
possible efficiency greater than zero, that is, the only oxides 
that are theoretically capable of transforming any of the 
energy of carbon into electrical energy by complete reduc- 
tion, are the oxides of the metals, arsenic, antimony (7), 
bismuth, thallium, copper, mercury, silver, gold, platinum, 
palladium, and possibly other “noble” metals, and the 
oxides of the non-metallic elements, chlorine, bromine, 
iodine, nitrogen, sulphur, selenium, tellurium, and the 
peroxide of hydrogen. The maximum efficiencies of trans- 
formation of the most favourable oxides of the above- 
named elements with complete reduction of the oxides and 
with the formation of either carbon monoxide or carbon 
dioxide are given by the author in a table, together with 
the weight of each oxide required to oxidise 1lb. of carbon. 
Having gone so far the author goes on to show that all the 
oxides referred to are open to objection either on the score 
of cost or scarcity, or from the fact that their physical 
qualities would prevent them from being used at the high 
temperature required for the oxidation of carbon. For 
instance, if copper oxide (CuO) were used, no less than 
13 tons of the oxide would have to be obtained, stored, 
and transported for every ton of the fuel used. Even then 
the maximum efficiency of the transformation would not 
exceed 23:3 per cent. The most likely oxide (N,O,) is 
dismissed by the author on the score of cost. He proceeds 
to consider the question of oxides which can be made to 
give up a certain proportion of their oxygen in being 
reduced to a lower state of oxidation. Here again, 
from the above-mentioned causes, the search for a suitable 
substance is futile. 
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ELECTRIC LIGHTING UNDERTAKERS AND HOUSE 
WIRING. 
BY W. FENNELL. 


The whole position of electric lighting undertakers with 
reference to wiring requires the most careful consideration 
at the present time, as there is a tendency for the managers 
of central stations to interfere unduly with the wiring of 
houses. This new movement is being encouraged without 
sufficient care and forethought, and it will not be time wasted 
if this article is the means of causing those responsible for 
the management of electric supply works to pause before 
taking a step which may lead to very serious and unpleasant 
consequences. The subject with which it is proposed to 
deal here may be broadly divided into two questions : 

(1) How far should the supply authorities interfere with 
the system of wiring or the manner of carrying out wiring 
in houses ? 

(2) Is it politic or just for the supply authorities to under- 
take wiring themselves, and what should their position be 
with re to free wiring and allied systems ? 

The Position of Electric Lighting Authorities with Respect 
to Wiring and Wiring Contractors. 

If one will take the trouble to obtain copies of the wiring 
rules of each undertaking in this country, the first thing 
which is noticeable is the great difference in these rules. 
Some specify one thing, others say it shall not be used on 
any account. Some frankly acknowledge that the authorities 
have very limited powers with regard to wiring, while 
others appear to indicate that everyone must bow before 
the wishes of that great dictator—the particular supply 
authority. The law on the subject is clear enough, and 
the only grounds for refusing to give a supply are as 
follows: (1) That the undertakers are not reasonably 
satisfied that the consumers lines are in good condition 
(model provisional order). a By the Board of Trade 
regulation the undertakers shall not connect wiring if the 
l exceeds one ten-thousandth part of the maximum 
current supplied. If the undertakers shall refuse to supply, 
the consumer can, by Regulation 43, have the lines tested by 
an electrical inspector for leakage, and if below the limit of 
current - (10,000) it is to be presumed that connection must 
be made. Further, if the undertakers do not comply with 
these regulations, they shall be liable to a penalty of £10 
per day for default, and to pay damages in addition. 

In the face of these very stringent regulations, which are 
rarely extended in provisional orders, it is rather amusin 
to read the rules of supply companies and find the detail 
specifications contained therein, of matters which in no way 
concern the undertakers. Below will be found a few of 
these rules, picked from various sets ; the contradictions and 
absurdities are obvious : 

“The conductors must be of pure copper, insulated with 
pure and vulcanised indiarubber. The drop to the furthest 

= sey not exceed one volt.” 

e particular strands of wires are specified, and the 
insulation resistance is specified for the wires. Branch 
circuits shall not carry more than a certain current. 

“ Lead-covered wires must not be used under any 
circumstances. Lead-covered wires should be used in 
damp places. All fuses are to be of pure tin. All fuses 
must be on distribution boards. Fuse wires should be of 
tinned copper.” 

Uniformity is also necessary with regard to connections 
to consumers’ wiring. It should be definitely decided what 
the undertakers are to provide on consumers’ premises. At 
present on some mains the consumer has to supply a main 
switch ; on others the undertakers supply it. On some a 
main fuse bas to be provided by the consumer in addition 
to the company’s fuse; on others it is not allowed. The 
whole of the arrangements on consumers’ premises require 
standardising. 

It is no doubt a fact that local authorities have more 
powers than companies with regard to rules, but it is 
doubtful if they should have these powers if they are the 
undertakers, being interested parties who make rules for 
their own convenience rather than for regulating the 
supply for the convenience of the “consumers, as was 
intended in the Act, 


The system of allowing the undertakers to have their 
own way has failed, and it is obvious that if the local 
authorities are to be allowed to dabble with the question, 
things will be worse than they are now, as we shall have 
to be conversant with the following rules for each district : 
the undertakers’ rules, the local authorities’ rules, and, in 
addition, the rules of each fire office. The remedy for this 
most deplorable state of affairs is, the author suggests, that 
the Board of Trade shall issue a set of wiring rules cover- 
ing all systems of supply, as they have already done for 
the laying of mains and the internal working of central 
stations. This set of rules should replace all the wiring 
rules of undertakers, and be made compulsory. 

We can leave it with perfect safety to the Board of 
Trade and the Institution of Electrical Engineers between 
them to draw up a set of rules touching upon those points 
which actually concern the undertakers. Such rules and 
regulations would be quite short. Perhaps—is it a vain 
hope —we may get another standard set of rules satisfying 
the fire offices. The present Institution rules, modified a 
little to satisfy the fire office, should meet the case. The 
wiring contrator could then clear out the file of, say, 200 
undertakers’ rules and, say, 20 fire office rules, and have 
two only—one containing information of what will be 
required for the safety of the general supply and defining 
what the apparatus on consumers’ premises supplied by the 
undertakers and that supplied by the consumer will be; 
and the other specifying what is required for the protection 
of ae fire sing an i 

t is per out of the question to expect one set 
rules for all aa, as the fire offices can hardly be told 
by the Government what they must risk their funds on; 
and, of course, the rules must be kept up to date. It is 
certain that the details of wiring have nothing to do with 
the undertakers, providing that the leakage is not dangerous, 
and there are no short-circuits, and that the wiring is not 
arranged so that large loads can be switched on and off 
suddenly. The wiring arrangements are of interest only to 
the consumer, and his interests can be looked after well 
enough by the fire office rules, which should be enforced 
N there is a fire insurance or not for the premises. 


2. The Position of Supply Authorities in undertaking Wiring 
and with regard to “ Free” Wiring. 


There is now a great tendency for electric lighting 
authorities to start wiring departments or to make agree- 
ments with sq-called free wiring companies. There is one 
very great objection to the starting of a wiring department 
which is probably quite forgotten when the subject is 
discussed at a Board or council meeting. The electric 
lighting authorities are apt to overlook the immense 
services rendered by wiring contractors in canvassing free 
of charge for new consumers. The writer does not pretend 
that wiring contractors are philanthropists, but most of 
them quite realise that for every consumer added to the 
list they only obtain a small sum as profit, but the electric 
light undertakers usually obtain as much every year as 
the contractor can in the first place. It is therefore one 
for the contractor and more than two for the electric 
light authorities. When there is no wiring department 
the contractors and the undertakers manage to rub along 
very well, and better than one would expect in view of 
testing fees and the autocratic airs put on by the station 
engineers. When, however, these two parties become 
trade rivals, and one of them is already placed in a 
privileged position over the other, trouble begins. 

The wiring contractor finds that the public bave an idea 
that if they want electric light they have only to apply to 
the undertakers and all the bother is over. The wiring 
department has access to all these “ applications,” and sends 
round a man who gives an estimate, but who does not 
suggest that it would be advisable to obtain a price from 
an outside contractor. This raises the ire of the contractor, 
but when he sees that the electric light station jobs are 
connected to the mains before his own, that they ure con- 
nected before the whole work is finished, when his have to 
be all complete even if the customer is very urgently in 
want of the light, and when he sees that the central-station 
people test their own jobs, he wishes that he could test and 
connect his own work. The central station pays no testing 
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fees, if that most truthful instrument the ohmmeter reads 
something less than “infinity” owing to a deposit of 
moisture on the porcelain being overlooked and not care- 
fully wi off before the test comes on; and, on the 
whole, the contractor thinks that it is very nice for the 
electric lighting people to be judge, jury, and defendant in 
the case of ohmmeter v. wiring. The last straw comes 
when the contractor finds that the station engineer whispers 
to the customer that the work is not properly done, that 
this, that, and the other is not as it should be, that his system 
of wiring is not good and cannot be good because “ we do not 
use it, and the engineer hopes nothing will go wrong with the 
work, but if it does the customer will please remember that as 
the electric supply authorities have not done the work 
they are not in any way responsible. It may be said—and 
I feel sure it will be urged—that these things do not occur, 
but there is very good evidence—that of experience—that 
they do. If, however, the evils mentioned did not occur, 
and the electric light undertakers always treat the con- 
tractor and themselves i. e., the wiring department—with 
the same consideration, notwithstanding that they are trade 
rivals, they cannot escape from the feeling that these 
charges could never be brought if the electric light under- 
takers do not meddle with wiring. Further, the author 
ventures to think that every fair-minded central-station 
engineer will agree with him in urging that the only 
proper course is for the Board of Trade to appoint an 
inspector in each locality where the undertakers are wirin 
contractors, whose business it will be to test every job ad 
to settle all complaints as between consumers and supply 
authorities. I am quite aware that such inspectors are 
provided for in provisional orders; but how many are 
appointed ? And when appointed they want fees, fees, fees, 
before doing anything; and if the consumer or contractor 
does not want to pay 10s. he must put up with the insolence 
of the often ignorant and always officious “ testers,” or even 
the central-station engineer himself. 

The contention is, then, that as soon as the supply 
authorities dabble with wiring they cease to be independent, 
and as interested parties should be prevented from having 
any voice in the judgment of the work of trade rivals. 
There is very much doubt if the Board of Trade will take 
any steps. The author has been informed by their officials 
that they are there to make rules, but not to enforce them ; 
I would add that the only ones enforced are those which 
tell against the consumers. The supply authorities see to 
that! For instance, how many retesting fees have been 
paid? Thousands! How many companies keep worse 
pressure than the 4 per cent. allowed? All! How many 
are fined ? None! How many cut off supply in the day- 
time without ay ecu ? At least 50 per cent.. How 
many are fined? None! 

However, assuming that this much-to-be-desired step is 
taken, and we have our inspectors, it is very bad policy for 
the undertakers to become traders, and for the reason 
already stated—viz., that instead of having several con- 
tractors energetically canvassing the district, there will soon 
be none. Shoreditch is, oi was lately, an instance of this. 
Any contractor, asked how he is getting along in Shore- 
ditch, answers, “I don’t go there; what is the good ? 
The Vestry are doing the work under cost price. 
Tf I canvass and obtain a prospective customer, as soon 
as the Vestry hear of it they send their engineer, and 
give a price which is practically what it costs them to do 
the work. We thus get the customer, and the Vestry 
do the wiring.” The supply authorities may say that 
they do not desire the assistance of the wiring contractor 
in obtaining lamp connections, but I would mention that 
there are such things as vested interests. It has to my 
own knowledge occurred that when a supply station has 
been started a wiring firm has established itself to find 
that within a year or two, just when it is beginning to 
reap some little profit in return for the first years of loss, 
the undertakers start wiring or employ one of the “ free- 
wiring monopolists, and the business is ruined. 

We now come to the “free wiring” schemes. It is well 
known that free wiring is a beneficial scheme from the 

int of view of the central-station managers, and it cannot 

too strongly encouraged. How is it to be done? 
Fortunately, it is not necessary to insist on the “ld. a 


unit extra ” system of paying ; the easy payment system is 
uite as good. In this spe, the system iatroducod. by Mr. 
j . H. Rider, the engineer to the Plymouth Corporation, 
provides for the class of customer which needs time in 
which to pay for his fittings. Under this arrangement the 
wiring contractor gives an estimate to the customer, and if 
the customer desires to pay in instalments, the Corporation 
pay the bill less a cash discount, and the 5 the 
rporation. Of course, safeguards are introduced to pro- 
tect all parties, but it cannot be denied that the contractors 
are not unduly interfered with; they will still canvass 
actively, and the customer pays no more than is necessary. 
Under the free wiring arrangement the consumer may pa 
sayeng up to hundreds of times the value of the wor 
one. 

The other free wiring scheme, and the only one to which 
the term “free” should be applied, is that introduced by 
Mr. H. W. Bowden, the engineer of the House-to-House 
Company, Kensington, by which a given number of lamps 
are wired free of charge for each consumer. This is not 
so objectionable to the contractor; it saves him from 
having to point out the advantages of electricity, and the 
majority of the consumers will want more lamps installed 
afterwards, if not at once. Even the first installation can 
be reasonably fairly arranged by letting the contract b 
public tender as has been done at Blackheath. It would, 
however, be far better if the supply authorities allowed to 
each consumer the sum of so much per light installed up 
to a given number, deducting the amount from the bills 
for current or paying it to the contractor. This would 
remove the least suspicion of unfairness, and should work 
well in practice. It is thus possible to arrange matters so 
that there is no injustice or very little without interfering 
with legitimate trading. | 

There is another part of the subject—viz. that of 
municipal trading—which might be touched upon. How- 
ever inadvisable it may be for supply authorities in general 
to interfere with wiring, it is much more so for municipal 
authorities to take up this work. No ordinary person will 
object to the principle that the local authorities should do 
their own work, especially work causing interference with 
streets, but if cera g wiring is to be allowed, where are 
we going to stop? There is no difference between this and 
municipal cheesemongery ; very few will admit the wisdom 
of stifling all legitmate business, while they may think, 
and I think rightly so, that electricity, gas, water, etc., 
should be supplied by the representatives of the people. 
If we are to have socialism or universal co-operation on a 
large scale, the objection is not very great—we should all 
be employés of the municipality—but it is rather hard that 
a council, consisting of butchers, bakers, and candlestick 
makers, should carefully pass over their own businesses and 
seize on that of the wiring contractors. However, the 
famous bot potato may burn them. 


MEASUREMENT OF POWER IN POLYPHASE 
SYSTEMS.* 
BY AUG. J. BOWIE, JUN. 


The general case in the measurement of power in 
polyphase systems is where there are n wires running out 
from such a system, and it is desired to find the power 
which is being delivered by these wires. The only thing 
which is known in the problem is that the sum of the 
instantaneous outgoing or incoming currents, is always 
zero. From this it follows that the n polyphase wires 
may be replaced by n-1 single-phase circuits, anyone of the 
n wires being regarded as a common return for the current 
of all the rest. Hence 1-1 single-phase wattmeters will 
suffice to measure the power, if connected one on each of 
the n-1 legs, each having its voltage coil connected from 
its own leg to the leg without a wattmeter. 

The algebraic sum of the readings will give the total 
power delivered. Care must be taken to have all the 
wattmeters connected up the same way, since some of the 
readings may be negative, and hence should be subtracted. 
Should the wattmeters not read negative power correctly, 


*From the Electrical World and Electrical Engineer, New York. 


A, 
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so that it migbt be necessary to reverse the connections, 
such fact should always be taken into account, and the 
proper sign put before the reading. It makes no differeuce 
whatever which of the legs is the one without the watt- 
meter, and absolutely the same method may be used for 
direct current as well as for alternating. hile n-1 watt- 
meters will always read the power, still often less will 
suffice. In practice the following are the cases usually 
encountered : 


I. Unbalanced Loads.—(1) Two-phase, with four wires ; 
(2) two-phase, with three wires; (3) three-phase, with 
three wires ; (4) three-phase, with four wires. As ordinarily 
run in the case of two-phase with four wires, the two 
phases are electrically independent, and hence two single- 
phase wattmeters, one for each phase, will suffice. In the 
other three cases, the general method with n-1 single- 
phase wattmeters must be used. 

II. Balanced Loads.—There are three cases, as follows: 
(5) Two-phase, with four wires; (6) two-phase, with three 
wires ; (7) three-phase, with three wires. 


One wattmeter can always be arranged so as to read the 
power in any balanced polyphase system. However, for 
the reading to be correct it presupposes that the voltages 
are equal and symmetrical, making the theoretical angles 
with each other, and that the currents delivered are equal, 
and lag or lead by equal angles. The loads which are 
usually regarded as balanced, are motor loads. However, 
if the voltages are only a few per cent. unequal, and do not 
make the requisite angles with each other, the motor load 
may be far from balanced, and any meter readings taken on 
the assumption that it is balanced may be very much in 
error. If such an event is possible, the load should be 
regarded as unbalanced, and should be treated as such. 


14. 812. * 


£ 
FIG. 2.— Voltage Triangle. 


Fic. J.— Diagram of Connections, 


In the case of two-phase with four wires, one single-phase 
wattmeter, if placed in one phase, will read one half of the 
total power. In the case of two-phase with three wires, 
one single-phase wattmeter, if placed in either of the legs 
not common to the two phases, with its voltage coil con- 
nected from its leg to the common leg, will read one half 
of the total power—as in the previous case. In the case of 
three-phase with three wires, for one wattmeter to suffice, 
it is necessary to obtain a voltage which is different in 
phase from any of the three voltages forming the voltage 
triangle. There are various methods of obtaining this 
result. 

Suppose three non-inductive resistances, R, R, R”, are 
connected in the form of a star, three ends being connected 
together, and the other three connected respectively to the 
three legs of a three-phase system (see Fig. 1). In the 
general case suppose the three voltages are unequal, and 
let the voltage triangle be ABC (Fig. 2). Let P be the 
position of the centre of the star. In order to find P 
graphically, divide AB so that BD/AD=R/R._ Also 
divide BC so that BE/EC = R'/R’. Draw CD and AE. 
The point of intersection of these two lines is P, and if BP 
be drawn, and extended to meet AC at F, then AF/FC = 
R/R”. The proof is as follows: Take A as origin, and AC 
as the X axis. The co-ordinates of B are (L, ), and of C 
are (a“, O), P being (z, y). The currents in the resistances 
must be in phase with the lines from P, and they must 
aleo vanish when resolved in any direction. Current in 
BP=BP/R. Current in CP=CP/R’. Current in 
PA=AP/R. Resolving ‘horizontally : 


(& - /R + (2” — 2)/R’ /R. 
Resolving vertically : 
(y - /R =y/R + yR. 
If any two of the resistances be regarded as constants, 


and the other be eliminated, the resulting equation will be 
of the first degree, and will represent the locus of the point 
P when the resistance eliminated is a variable. This can 
easily be seen to be one of the straight lines already drawn 
in locating P. In the same way, the equations of the other 
two lines through P can be found by eliminating respec 
tively each of the other resistances. If ABC be an 
ee triangle, and R and R” be equal, then the 
current in R will be in the phase desired for the 
wattmeter, with its current coil in the A leg, and R 
may be replaced by the voltage coil of the wattmeter. 

If R= R = R”, and the load is balanced, then obviously 
the wattmeter will read just one-third of the total watts 
delivered ; for three equal wattmeters, if placed one in 
each phase, with the free ends of the voltage coils joined 
together, will each register the same as the original meter. 
So that from the geometry of the triangle, the watts 
delivered = EI cos ¢ ,/3, where E is the voltage between 
legs, I is the current in each leg, and ¢ is the angle of lag, 
or lead of the current. If R'is not equal to R, but is equal 
to R”, the meter will still be correct for balanced load, bnt 
its constant must be corrected. It can be easily be shown 
from what has been already proved, that the factor by 
which the constant of the meter should be multiplied, is 
2(1+R/2R) If R= R = R', as in the case of the 
ordinary star box, the factor becomes 3. 

Another method of obtaining voltage in the proper 
phase, is to use a compensator across the phase BC. The 
wattmeter is connected with its voltage coil from A to 
the centre of the compensator winding. Here the meter 
constant must be multiplied by 2. 

The most common form of three-phase meter at present 
in use for measuring motor loads is the one with a star 
box. It is not an unusual occurrence for one of the coils 
of the box to burn out, especially when placed on the 
wrong side of the switch. In this event, the meter will 
continue to register, since the other coil is alive. If one 
leg burns out, the meter, if on an induction motor load, 
will probably go slightly faster than before; but if the 
other leg burns out, the meter will slow up very much, 
and in some cases may even run backwards, so that the 
company will owe the consumer for power which it has 
furnished. The manager may begin to wonder why the 
bills are so much smaller than they used to be. The meter 
man, however, sees that the meter is registering, and that 
is all that he concerns himself with. Doubtless there are 
many places where just this thing is happening. 

Meters of this description should be frequently tested to 
see that both halves of the star box are working. All that 
is necessary is to see that both legs into the box spark 
when disconnected ; or a man can feel them to see whether 
they are alive. 

There are undoubtedly also a great many three-phase 
meters of this description which are connected up wrong, 
the average man who installs them being content if be 
simply gets the requisite number of wires into the meter— 
and all wires look alike to him. It will certainly pay 
managers of three-phase plantes who are not sure that 
everything is satisfactory to look up just such matters, 
and make sure that the meters are registering correctly, 
especially since mistakes will probably be against the 
company rather than in ite favour. 


THE SANITARY INSTITUTE. 


The regular autumn meeting of the Sanitary Institute 
was opened last Tuesday evening by the inaugural address 
of Sir W. H. Preece, K.C.B., F.R.S., Pres. Inst. C. E, ete. 
In his address Sir W. Preece referred to the pleasure it 

ve him to address a meeting in the beautiful town of 

outhampton. His address is too long to give here in full, 
and also contains references to a large number of subjects 
outside the scope of our journal. e are therefore con- 
fining ourselves more directly to points in which Sir 
William refers to the advantages of electricity in sanitary 
science. He makes the statement that the principal object 
of modern sanitary science is to develop knowledge of 
bacteria generally, and to discover its races and thelr 
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peculiarities. The chief function of the sanitary engineer 
was to defend the human frame from its invisible and 
insidious external foes. Protection from disease was the 
art of defence. They must know their enemy, detect his 
presence, defeat his movements, and destroy him as he 
would destroy them. The greatest sanitary engineer the 
world had ever known was Moses. The Book of Leviticus 
was a treatise on hygiene. For 3, 400 years the world 
stood still, and only one race followed the doctrines and 
_ teachings of that great master. The Christian threw his 
tenets to the winds—the Mahometan, to his great benefit, 
had continued to practice some of his principles to 
the present day. The Jew remained faithful, and was the 
healthiest and longest-lived type of humanity. The doctrines 
of Moses could be summed up as the objects of sanitation 
to-day: (1) pure air; (2) pure water; (3) pure food; (4) 
pure soil ; (5) pure dwellings ; (6) pure bodies. 

Dealing with these divisions, Sir William pointed out 
that the president of an important institution like the 
Sanitary Institute was only able in his address to diffidently 
state his views on the present state of science. As an 
engineer, he could deal only in a broad and general manner 
with the engineering practice of each section. Where 
differences of opinion were so numerous and practices were 
so divergent, one was treading on sensitive ground. He 
hoped to tread on the fewest possible number of corns. 
There were three very important principles underlying 
all the practical applications of sanitary engineering: 
(1) energy, or the ability to do work; (2) chemistry, or 
the power to transform matter; (3) life. The principle of 
energy affirmed that this capacity for doing work was a 
fixed quantity in the universe. Energy could neither be 
added to nor destroyed. It could only be transformed 
from one kind of motion to another —waterial or ætherial. 
The motion of matter could be converted into the motions 
of the æther, or vice versd. Sound, light, electricity, and 
heat were mere forms of energy. Whenever work was 
done on the earth, it was at the expense of energy with- 
drawn from somewhere else. The sun was the centre and 
spring of all energy on the earth. The function of the 
engineer was to apply this principle of energy to the 
comfort, happiness, and health of mau. The principle of 
chemistry affirmed that the quantity of matter in the 
universe was also a fixed quantity, and that it could neither 
be added to nor destroyed. Matter was reducible to about 
70 elements, and it was found in three states: solid, liquid, 
and gaseous. All that the chemist could do was to transform 
matters from one state to the other, and from one com- 
pound to some other by linking, delinking, and relinking 
the atoms and molecules in various combinations. The 
principle of life was beyond our comprehension. All we 
knew was that, by expending energy on matter, life in the 
very tiniest germ that moved, so small as to be beyond the 
reach of the senses, performed with unfailing accuracy the 
duties of the engineer and the chemist. Life, however 
large or however small might be the receptacle for its 
operation, played some important function in the economy 
of nature, and if we could not divine the reason of its 
existence it was because we were able to read the book of 
God only as through a glass, darkly. 

With regard to pure air, the first on the list of the 
doctrines of Moses, the president showed how Moses, in 
order to prevent the pollution of the air by refuse, 
ordered that all refuse should be carried out of the 
camp and burnt. We have now just begun to follow 
the lead of Moses by the very modern introduc- 
tion of refuse destructors. We were even utilising 
their heat for electric lighting purposes, and thus 
economising waste, the highest function of the engi- 
neer. The author then described the ill efect of impure 
air upon persons, and explained the need of a thorongh 
ventilation in rooms and elsewhere. In this, he said, elec- 
tricity had fortunately come in to simplify the difficulties. 
It had the great merit that in the incandescent lamp it did 
not vitiate the air. It supplied them also with a con- 
venient form of energy to promote circulation either by 
forcing in the open air or by withdrawing the foul air. It 
could even warm the air, and sift it from all material 
impurities before admission. Where the energy was cheap, 
as in a free waterfall, it could be used not only for lighting, 


but for heating, cooking, ventilation, and for all mechanical 
purposes, such as raising lifts, cleaning knives, ete. 

As to pure water, Mr. Preece questioned whether abso- 
lutely pure water was healthy, though good drinking water 
should not contain more than 20 bacteria per cubic centi- 
meter. Getting good water and maintaining it good was 
the chief work of the sanitary engineer. Polluted water 
was now purified and softened mechanically by sand filtra- 
tion, an imitation of nature; chemically by precipitation 
and by the action of vegetation ; and biologically by the 
chemical activities and cannibal habits of living organisms. 
He recommended a double supply of water in large towns, 
one purified for domestic purposes, and one unpurified for 
watering roads, flushing drains, etc. Electricity was a 
valuable aid in securing this auxiliary supply. There was 
a great demand for a day load wherever electrical energy 
had been generated for lighting purposes. In Worcester it 
was used to pump up water to a level 100ft. above that of 
the ordinary reservoir. In Great Yarmouth it was about 
to replace gas-engines to pump up the sea-water to be used 
on a much larger scale for public purposes—in fact, it would 
raise 25,000 gallons per hour. Impure water was com- 
pletely sterilised by ozone, and ozone was easily though 
not very cheaply produced by electricity, but he knew of 
no case where it had been thus practically utilised. 
Electricity was also of much use to prevent waste by 
indicating in the engineer’s office the level of the reser- 
voirs. This was first done by the Post Office in Nottingham 
at the suggestion of their engineer, Mr. Rofe, in 1877, and 
it was still at work. It had also been largely imitated. 

In speaking of pure food, Sir William laid special stress 
on the danger of using unsterilised milk. With regard to 
pure soil, he stated that the system of treating and disposin 
of sewage could be considered under three heads: (1 
mechanical; (2) chemical; (3) biological. He first dealt 
with the removal of the organic and inorganic matter in 
sewage ; the second included various plans for the precipi- 
tation of solids, the filtration of liquids, and the formation 
of artificial manures. The third system extended the 
second, to the aeration of the clarified sewage, so as 
to secure the nitrification of the organic matters in 
suspension or solution by bacterial agencies, and then to 
enrich the land, and to purify the effluent for further use. 
A good example of sewage disposal into the sea was at 
Portsmouth, where it was discharged into the Solent, 
advantage being taken of the peculiar tides and currents 
to prevent annoyance on Southsea beach. London was a 
good example of the chemical treatment by which the 
sewage was formed into solids which settled as sludge. 
Over 2,000,000 tons of this sludge was taken out to sea 
every year. At Wimbledon, however, the solid matter 
suspended in the crude sewage was retained mechanically 
in a porous screen made of broken bricks. It was then 
passed into the precipitation tanks like those of London, 
and after settling the sludge was run into a reservoir and 
mixed with lime and compressed into cakes. There being 
no demand for this cake, it was going to be burnt in a 
destructor connected with the electric light installation. 
Electricity had not played an important part in assisting the 
sanitary engineer in his attackon sewage. Attempts had been 
made to assist the oxygenation of water by electrolysis, and 
the Hermite process had been introduced in Ipswich and in 
Netley Hospital. The Hermite process decomposed sea-water 
into a powerful antiseptic, disinfectant, and deodoriser. The 
liquor produced, containing chlorine and chlorites, was 
called hermitine, and was laid on at Netley like water. 
Its economy was doubtful, in face of the astonishing effects 
produced by the natural process of bacteriolysis. 

Speaking of pure dwellings, the president said that the 
responsibility of maintaining pure dwellings rested with 
the sanitary authorities. Legislation tended very much to 
increase the responsibilities of the local authorities. They 
were encouraged to acquire and conduct certain trading 
operations which affected the interests of the whole 
community, especially the supply of water, of gas, of 
electrical energy, and of tramways. But, while in most 
places they did not go far enough, in others they 
went too far, and by undertaking the manufacture and 
supply of fittings they trod upon the corns of their own 


ratepayers, [and stirred up the enmity of local private 
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interests. The electric light was the greatest boon, and 
it was essentially the poor man’s light. Tramways, by 
withdrawing the working classes from the interior of 
towns to the more open and purer air of the suburbs, 
solved the question of improved dwellings, and by working 
these railways by electrical energy they so reduced the 
cost of generation of the energy that the supply of electric 
light could be made the most economical source of artificial 
illumination. Glasgow had very strangely separated the 
tramway power-house from the electric light central station, 
and had thus deprived its light customers of a reduction of 
at least 1d. per Board of Trade unit. Manchester and 
Liverpool were wiser in their generation. 

On the last subject on the list, pure bodies, Sir William 
said that “cleanliness was next to godliness.” As to the 
best way of washing and drying clothes, was it not possible 
to use the electric current to bleach them. The chlorine 
and alkali now used greatly damaged cloths; oxygen not 
only bleached without injury, but it was also an antiseptic. 
An important feature of the introduction of electricity 
into houses was its cleanliness, It neither vitiated the air 
nor deposited dirt, nor destroyed gilding or curtains or the 
bindings of books. Reports were occasionally circulated 
in the Press that it injuriously affected the eyes. He had 
never come across a single case, and his experience in this 
direction was very extensive. If any inconvenience arose, 
it was largely due to the adaptation of the fittings and to 
‘the arrangement of the lighting. There were two extremes, 
one where all the light glared into the eyes, the other where 
opaque shades were used. The happy mean was where no 
incandescent filament offended the sensitive retina, but all 
the light was usefully and uniformly distributed about the 
room. 

In conclusion, he said the chief function of the Sanitary 
Institute was not only to disperse knowledge, but to dispel 
ignorance. The resistance to progress was not so much 
ignorance itself, but the determination to remain ignorant. 
There were none so obstructive as those who would not 
learn. What was good enough for my grandfather is 
good enough for me” was the cursed dogma of the British 
stay-at-home. Travelling knocked this nonsense out of 
him, for he saw that Americans and Germans were beating 
him in the race. The work done by that institute was 
of national importance. It removed public apathy, but, 
abcve all, it excited enthusiasm—enthusiasm in work, 
enthusiasm in new discoveries, and enthusiasm in impart- 
ing acquired knowledge to benefit those who were pre- 
pared and willing to receive it. They must never 
forget that every true step in advance taken by science 
brought the engineer to a point from which there was 
no retrocession, but from which further advance was 
possible by himself or by someone else. Year by year 
these annual congresses brought their science up to date, 
and they drank in the well-spring of wisdom. They 
separated and were made better and wiser, and more able 
to enthuse their weaker brethren, and to distribute in ever- 
widening circles those waves of energy excited by the elec- 
trical influence of bright and brain-exciting intellects. Step 
by step engineering progress and scientific research were 
bringing them face to face with the grand generalisation 
that Nature was only another term for God, that Nature's 
laws were His thonghts, and that everywhere, the stars in 
their courses and the bacteria in their operations, followed 
one fixed and settled design. 

One God, one law, one element, 


And one far off divine event, 
To which the whole Creation moves.” 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, A. M. I C. E., MSA., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 


(Continued from page 174.) 
APPENDIX. 


List of electric tramway undertakings described in the 
appendix: Overhead system—Blackburn, Blackpool and 


Paper read at the annual meeting of the Incorporated 
Association of Municipal and County Engineers at Cardiff. 


Fleetwood, Bradford, Bristol, Cork, Coventry, Dover, 


Dublin, G w, Halifax, 1 Kidderminster and 
Stourport, Liverpool, Middlesbrough. Stockton, 
and ‘Thornaby, the Potteries, Wednesbury, and Walsall. 


Accumulator system—Birmingham, Hanover, and Paris. 


Brief Description of the Overhead Systems of Electric 
Traction in Operation in the United Kingdom. 


BLACKBURN, 


The electric tramways in Blackburn, opened in March, 
1899, consist of, approximately, 3} miles of track. The 
rails are mostly of 88lb. per yard section, and are singly 
bonded with the “ Neptune” type of bond ; cross bonding 
between rails and also between tracks is carried out about 
every 100 yards. Special attention has been paid to the 
design of the poles and overhead equipment. The system 
adopted is the double trolley wire with side poste and 
brackets, and where possible centre poles are used with 
double bracket arms. All the poles have cast-iron orna- 
mental bases and ornamental brackets, their decoration 
consisting of wrought-iron scrolls fixed in the four Ea 
between the body of tbe pole and the bracket arm. The 
bracket arms vary in length from 5ft. in the centre pole 
contruction to 16ft. in the case of side poles. Throughout 
the route these poles are used for carrying are and incan- 
descent lamps for street-lighting, about every fourth pole 
being fitted with a carrier containing an arc lamp, whilst 
the intermediate posts have two brackets for 32 c.p. incan- 
descents. The trolley wire is supported on the “rigid” 
system, the wires in every case being attached to hangers 
on the bracket arms, no span wire being used; it is 
suspended at a height of about 21ft. 3in. above the track. 
The rolling-stock consists of eight double-decked cars, each 
capable of seating 60 persons; the lighting of the cars is 
carried out by means of 10 16-c.p. lamps contained in 
bulkheads on the inside of the roof. (See Electrical 
Engineer, April 30, 1897, and March 17, 1899; also 
Electrical Review, March 24, 1899.) 


BLACKPOOL AND FLEETWOOD. 


The electric tramway from Blackpool to Fleetwood, or to 
describe it more accurately, the light railway, commences 
from Talbot-road station, and was opened on July 30, 1898. 
The line traverses the north end of the town of Blackpool 
to the borough boundary, then across the open country 
close to the sea shore to the town of Fleetw traversing 
Church-street, Fleetwood, and terminating near the railway 
station and landing stage of the steamers to Belfast, 
Douglas, etc , a total distance of eight miles. The tramway 
track consists of rails weighing 83lb. to the yard in Fleet- 
wood, and 98lb. in Blackpool, laid in the usual manner. 
The groove of the rails is made slightly broader to sait 
the thicker flange required for running on the “ Vignoles” 
rails, the bond used being the “ Daniel” ty The rails 
used on the light railway portion are of the “ Vignoles” 
type, weighing 56lb. to the yard and laid on transverse 
sleepers, with centre 3ft. 6fin. apart. They are sige 
direct to the sleepers, chairs nut being used, the 
sleepers are embedded in 12in. of ballast in the usual way. 
The bond used on this portion of the line is known as the 
“Plastic” bond. There are 10 level crossings, seven of 
which are public roads. The generating station and prin- 
cipal car shed are situated some two miles from Blackpool, 
and at a short distance from the line; a siding joins the 
line to the car shed. There is aleoa car shed at Fleetwood. 
A feeder cable runs direct from the generating station to 
two accumulator stations situated near the termini at Black- 

l and Fleetwood. At each of these stations there are 
atteries of 250 cells. The use of these accumulator 
stations is to steady the voltage on the line and supply 
sudden demand for current, thus relieving the generating 
plant from undue strain. Another important use is to 
provide power independently of the generating station for 
early morning or night cars, thus allowing the generators 
to be shut down over longer periods than would otherwise 
be the case. The two batteries will provide suficient 
current for 100 car miles, or six return journeys. Througb- 
out the route a double trolley wire has been erected, one 
over each track. In Blackpool, side poles with single arms 
fitted with ornamental scrolls are 1 along the tramroad, 
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and in Fleetwood, centre poles with double bracket arms 
are used. On the poles along the light railway portion 
ornamental scroll work is dispensed with, and the standards 
are of the simplest character. The rolling-stock consists 
of 16 open cars, eight closed, and three trail cars. The open 
motorcars carry 48 passengers, and weigh when loaded 
12 tons. They are mounted on bogie trucks. There are 
no outside seats, and the cars are well lighted with incan- 
descent lamps. The cars stop at fixed stopping places. 
From July 14 to Aug. 22, 1898, the total mileage amounted 
to 52,965 miles, and 288,930 passengers were carried, the 
receipts amounting to £6,096. 17s. 10d., showing how well 
patronised the line was during that period of the busy season 
at Blackpool. (See Railway World, September, 1898.) 


BRADFORD. 


The electric tramways in Bradford were opened in July, 
1898, and have a street length of 5 miles 625 yards and a 
track length of 8 miles 1,597 yards as follows: on the 
Bolton section, a street length of 1 mile 1,517 yards and a 
track length of 3 miles 1,357 yards; and on the Great 
Horton section, a street length of 3 miles 868 yards and a 
track length of 6 miles 240 yards. The Bolton-road 
section begins at Forster-square, just opposite the Midland 
Railway Station, and extends in a north-westerly direction 
along Bolton-road to the city boundary, where a car shed 
has been erected. The grades on this route are almost 
continuous, and the total rise is 326ft., the steepest gradient 
being 1 in 15:5 for a distance of 210ft, and the average 
gradient for the whole line 1 in 303. The Great Horton 
section extends from a point near the centre of the city, in 
a direction almost exactly opposite to that of the Bolton 
line, to a terminus on the Great Horton-road. The gradient 
continually rises from the city. The total rise is 612ft., 
and the steepest gradient is 1 in 14:25 for 240 yards; the 
average gradient on the whole route is 1 in 244. At the 
terminus there is a car shed and a workshop. The per- 
mament way consists of girder rails, weighing 105lb., and 
laid on concrete foundations, the paving being 3in. by 6in. 
granite setts. The gauge of the track is 4ft., and the rails are 
bonded by whatare knownas “Crown Bonds.” A short length 
of the track has been laid with the Denerbe rail, which is said 
to have given satisfaction on the Continent. It is a hollow 
rail, and is filled inside with concrete, which is puddled in 
from the bottom. The fishplates are placed inside the 
rails, and are secured by wedges passing through fishplates 
and rails. The overhead construction is similar to other 
towns. The poles measure 25ft. in length above ground, 
and are embedded in concrete to a depth of 6ft. They are 
composed of three sections of wrought lap-welded steel, and 
are fitted with ornamental wrought iron finials, brackets, 
and bases bearing the City arms. The poles are placed at 
intervals of 120ft., and the trolley wire is suspended at a 
height of 22ft. Power is obtained for working the trams 
from the Corporation electric lighting station. The rolling 
stock consists of 16 double-decked cars with reversible 
garden seats, seven being used on the Bolton line and nine 
on the Horton. They are fitted with bell pulls both inside 
and out, and are lighted by six incandescent lamps; two 
lamps are also placed on the roof in watertight globes. 
The cost of the installation, including permanent way, car- 
sheds, rolling stock, feeders, etc., was about £65,000. (See 
Electrical Engineer, Aug. 26, 1898; Railway World, October, 
1898 ; and Surveyor, Feb. 17, 1899.) i 


BRISTOL. 


There are two systems of tramways in Bristol—viz., 
horse and overhead electric, both owned and worked by a 
company ; the latter has been in use since Oct. 14, 1895. 
The various lines, with the exception of one small length, 
were constructed by the company. The electric line is a 
double track for most of the route, and commences at the 
western or city end of Old Market-street, where it joins 
two lines of horse cars. The power station, which is in 
Beaconsfield-road, a turning south of the main road close 
to St. George’s Church, is about equi-distant from the 
extreme ends of the route. On leaving Old Market-street 
the line continues in an easterly direction vid Lawrence- 
hill and Bedfield-road to Kingswood. At the junction of 
New. road and Lawrence-hill a branch line diverges and 
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extends along Stapleton-road to East ville, and thence to 
Staple-bill. There is also a branch line along Stapleton- 
road. The total distance of track is now about 8} miles, 
a total length measured in single track of 14 miles. The 
gradients vary from 1 to 15 (a length of 220 yards), and 
half a mile from Kingswood terminus the line has an elevation 
of 300ft. over the starting point in Old Market-street. The 
standards are of steel tubes in three lengths, which overlap, 
and are shrunk together whilst hot. The tube enters 6ft. 
into the ground, and over it a cast-iron base is passed and 
bedded in concrete. The standards are situated at the edge 
of the footway on the south side of the road, except in Old 
Market-street and Lawrence-hill, where they are placed in the 
centre and have brackets on either side. Those erected in the 
middle of Old Market-street are surmounted alternately by 
electric arc lamps ; the wires are 22ft. above the road. The 
gauge is Aft. 82in., and the rails are of the prec pattern, 
92lb. per yard, and bonded with the “Chicago” bond. 
The paving is generally granite, but wood paving is used 
in the centre of the city. The rolling-stock consiste of 
52 motorcars, each sufficiently powerful to draw an ordinary 
trailer car. The car bodies were built by Messrs. Milnes 
and Co., of Birkenhead, and are mounted on cantilever 
trucks made by the Peckham Motor Truck and Wheel 
Company, of New York. The cars are all fitted with a 
bell arrangement on the top of the car, by which passengers 
on the top can easily and expeditiously communicate with 
the conductor. Twenty of the cars carry 44 passengers 
(18 inside and 26 out) and weigh 5} tons, and the 
remainder carry 53 passengers (29 outside and 24 inside). 
Each car is provided with two motors of 15 h.p., and the 
weight of each motor is 19cwt. The colour of the cars is 
different on each route, and at night different coloured 
lamps are also used, the arrangement contributing very 
much to public convenience and utility. There are two 
separate systems of lighting the cars, which are employed 
simultaneously ; in both incandescent lamps are used, but 
the one system is from the main current, whilst the other 
is supplied from accumulators. On the trolley-wire circuit 
are five lamps of 16 c.p. each. One is placed on a standard 
4ft. 6in. high on the roof, and four are placed inside the cars 
over the seats. The lamps served by the accumulators consist 
of one lamp on a standard on the roof, a coloured bull’s-eye on 
either end of the car, and a head lamp on the hood over the 
driver. The employmentof the accumulators ensures that the 
car will always be adequately lighted even though the current 
from the power station should be cut off, either by the 
trolley being disconnected from the trolley wire or by 
stoppage of the generators at the station ; the accumulators 
supply sufficient current to light the lamps for eight hours. 
The speed is eight miles per hour, and the service is at 
intervals of six and twelve minutes, except on Saturdays, 
when it is every 44 and 9 minutes. Convenient stopping 
places have been established on the line of route, these 
positions being indicated by rings conspicuously painted 
round the po and the system is said to answer remark- 
ably well, having many advantages. The line is divided 
into three penny stages, and the charge from end to end is 
3d. Workmen’s cars are run at certain hours, the first car 
starting at 4.50 a.m., and the fare on them is 1d. for any 
distance. They are greatly appreciated, and extensively 
patronised. The power station and tramway sheds are 
situated midway on the route at St. Georges. The engine 
and boiler house is at the rear of the car shed, and there 
are fitting and pe shops attached for paT; also a 
superintendent’s house and general stores. The tramway 
company supply eight public lamps with electricity, each 
lamp being equipped with five incandescent glow lamps of 
16 c.p. each, and those lamps are supplied by the company 
free of charge. No accidents have happened from falling 
wires, and very few through frightened horses, and none 
of a serious character. Extensions are in contemplation, 
and by the year 1900 the company hope to convert the 
whole system to overhead electric. It is stated that the 
cost per car mile run with a 74 minutes’ service is 54d., as 
against 94d. with horses, and the receipts have largely 
Increased since the conversion. The cost per electrical 
unit is 1°66d. (See Electrical Engineer, Oct. 18, 1895; 
and Railway World, October, 1895; July, 1897; and 
March, 1899.) 
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CORE. 


The electric tramways in Cork were opened in December, 
1898, and are on the overhead system. The street length 
of the system is 7'5 miles of street, and the track length 
11 miles. The line within the city is constructed in the 
ordinary manner, the rails weighing 83lb. to the yard, the 
gauge being 2ft. 11}in. The roadway in the centre of the 
city is paved with wood blocks, beyond the city the lines 
are laid on creosoted wood sleepers; the rails are bonded 
with the “Chicago” bond. As regards the overhead con- 
struction in the principal streets, centre poles with double 
brackets are used, and on the rest of the system the trolley 
wires are carried by single arm side poles, although in a 
few places span wires have been suspended across the 
streets. The poles are of the usual type, and in the 
important streets arc lamps are fixed on every alternate 

ole. The cara consist at present of 18 top-seated cars, 

ving a capacity for 44 passengers, 20 in and 24 out. The 
7 0 75 station is in Albert-street and conveniently placed. 

e installation is of special interest, in that it provides 
current for lighting, general power purposes, and traction 
from the same plant. (See Electrical Engineer, Dec. 23, 
1898; Contract Journal, Dec 28, 1898; and Railway World, 
January, 1899.) 

CovENTRY. 


The Coventry electric line was opened in December, 
1895, and commences at the London and North-Western 
Railway Station and continues to Bedworth, a distance of 
about six miles. It is a single line with passing places, the 
gauge is 3ft. 6in., and tbe old lines are used which were 
originally construeted for steam traction, and have been 
down 14 years. The rails weigh 85lb. to the yard. The 
route is along macadam roads, but in all cases the track is 
paved with granite setts across and for 18in. either side of 
the rails. The trolley wire is suspended at a height of 
21ft. from the ground by insulators attached to the end of 
tubular poles, known as the span wire system. Side poles 
are also used, and in some of the narrow streets the wires 
are fastened from house to house with rosettes, with the 
result that the overhead construction is scarcely observable 
and certainly not offensive. On the other hand, the span 
wire system is much more objectionable than the single 
poles in that extra poles are required and also more wires. 
The feeders are also carried above ground from pole to 

le. The poles are placed 120ft. apart as in other towns, 

ut none are used for street lighting purposes, the tramway 
being in the hands of a company who have obtained a lease 
for another 21 years. The cars are of two sizes, and are 
mounted on Peckham trucks. There are six large ones 
weighing about seven tons and capable of holding 52 pas- 
sengers, and four small ones to carry 40 passengers, and 
weighing about 64 tons. They are lighted by means of 
lamps, and have four lights on top and two at each end. 
The speed is eight miles per hour, and the cars stop when 


required. There is a 10-minute service, and the fare is 
about 1d. per mile. The conductor and guard wear 
uniforms. e generating plant is situated at Foleshill, 


and consists of two Babcock and Wilcox boilers and two 
125-h.p. Browett and Lindley engines, coupled by belts to 
two Ae ages dynamos. The machinery is rather too 
small for the work it has to do. The line has been in 
operation for two years, and is very popular. No accidents 
of a serious character have happened, and there has never 
been a stoppage through breakdown of the machinery. An 
extension is in course of construction through another 
portion of Coventry, which will be a single line of a 
length of 5:25 miles. In this case side poles are being 
used. A new power station will be erected, with larger 
and more modern machinery to work both lines, which 
will be in about the centre of the district, and the existing 
station will be made into a car shed. 


DovER. 

The rapid development of building operations and the 
advanee of commercial enterprise made the construction of 
tramways in the town almost a necessity, particularly from 
the point of view of conveying the working population to 
and from their work and for the convenience of the general 
public. The Corporation recognised the importance of these 
considerations, and determined to avail themselves of a 
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project which cannot fail to be a valuable property. A 
provisional order was obtained in 1896, and the lines con- 
structed and opened in September, 1897. The tramways 
are single lines with passing places, the total length being 
3°5 miles. The centre lines of the tramways co nd 
with the centre line of the road, except for a short length, 
where it was necessary to go to one side to pass round a 
sharp corner. The gauge is 3ft. 6in., and was decided by 
the narrowness of one or two streets through which the 
line passes. At the passing places, which are three chains 
in length, the distance between the centre of each pair of 
metals is 7ft. 6in. These are so designed that two or three 
cars may stand on one pair of metals while the same 
number of cars pass on the other. The reverse curves from 
the single to the double lines are of 300ft. radius, and allow 
the car to travel with great ease and consequent comfort to 
the passengers and saving of wear and tear to therolling- stock. 
The steepest gradient on the lines is 1 in 25°69, and the 
sharpest curve is of 45ft. radius. The rails are of the girder 
type, weighing 871b. per yard, and the spaces between the 
rails and on each side are paved with granite. The over- 
head wires are carried on poles similar to those in Leeds 
and Bristol. Side poles are used throughout, except in 
King-street, Market-place, and Biggin-street, where there 
is a double track. The poles are of steel, 51ft. long; the 
base has an ornamental cast-iron sleeve, and the top is 
fitted with a cast-iron terminal or lamp as required. They 
are sunk into the ground and set in concrete, and are placed 
40 yards apart where the line is straight. Side braekets 
are fixed to the poles when placed on the kerb, the lengths 
of the arms being adapted to the varying widths of the 
roads, and double brackets when the poles are placed 
between double lines. Steel guard wires, with insulated 
supports, are fixed where necessary for the protection of 
telegraph and telephone wires. The wires are 21ft. bin. 
above the road. Acting on the advice of their electrical 
adviser, Mr. Stephen Sellon, A.M.I.C.E., the Corporation 
entered into an agreement with the Dover Electric Suppiy 
Company to provide all the power required for working the 
tramways at a price of 3d. per Board of Trade unit, subject 
to reductions on a sliding scale as the consumption increases. 
The power station is situated about the centre of the 
system. The generating plant which the company installed 
consists of two 200-h:p. Babcock and Wilcox water-tube 
boilers and two horizontal tandem compound engines 
running at a speed of 235 revolutions per minute, and 
coupled direct to two four-pole compound-wound railway 
5 giving an output of 100 kw. at 500 volts. 
he tramways are divided into three sections, radiating 
from a central feeder pillars, and are further divided into 
half-mile sections at suitable switch pillars. The cars, which 
are capable of carrying 44 passengers—20 inside and 24 
out—are carried on Peckham spring cantilever trucks, pro- 
vided with two 25-h.p. motors. There are eight motor and 
two trailer cars, and they are lighted by means of electric 
lamps. There are hand bells in the cars for the use of 
passengers wishing to alight, and also covers for the outside 
seats in case of rain. Swivelling trolley poles are used, 
and the swing arms are fixed so as to be quite clear of the 
passengers. An important feature in the equipment of 
the motorcars, employed for the first time on the 
cars, is the recording meter to check the consumption of 
energy used in driving the car. The meter is placed in a 
box on one of the platforms, and access to it is obtained 
by means of a door opened from the outside of the plat- 
form, so that inspection can be quickly made. Two car 
sheds have been erected from the design of the borough 
engineer—one at Buckland and one at Maxton. One holds 
12 cars and the other nine cars. The speed of the trams 
is eight miles per hour, and there is a seven minutes 
service. The charge is 1d. for the entire distance, and 
the cars stop whenever required. Both the drivers and 
the conductors are provided with uniforms. No accidents 
of a serious nature have been recorded. The cost of the 
undertaking has been £30,000, including laying lines, 
equipment, car sheds, etc. Every attem pt has been made 
to introduce an ornamental as well as thoroughly effective 
system of tramway traction. (See Electrical Engineer, 
May 7, 1897, and Sept. 10, 1897 ; Contract Journal, April 28, 
1897; Railway World, October, 1897; and Minutes of 
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Proceedings of Incorporated Association of Municipal and 
County Engineers, vol. 23, paper by Mr. H. C. Stilgoe, 
A M. I. C. E., borough surveyor.) 


DUBLIN. 

The first electric tramway line in Dublin was opened in 
May, 1896, and extends from Dublin through Blackrock 
and Kingstown to Dalkey, a suburban town about eight 
miles south-east of the city. The gauge is 6ft. 3in., and 
the rails are of the girder type, weighing 90lb. per yard. 
In the overhead construction considerable variety exists ; 
centre and side poles, as well as span wires, have been 


used. As regards the rolling-stock, the cars are of the usual 


single-truek top-seat type, and carry 54 passengers. The 
company have ordered some large bogie cars, which will 
carry 77 passengers. Three routes have been opened for 
traffic, bringing the total street length of the electric system 
in Dublin to 16 miles. The remainder of the lines are in 
progrese, and when completed they will aggregate about 
51 miles of street, or a track length of over 100 miles, 
and for which about 300 motorcars will be required. (See 
Electrical Engineer, May 15, 1896, and Railway World, 
May, 1899, January, 1898, and November, 1896.) 


GLASGOW. 


Although representing only a very small fraction of the 
total tramway system of Glasgow, the electric line, which 
was oper in Oetober, 1898, and which runs frem a point 
near the Caledonian Railway Station to Springburn, serves 
admirably for the purpose of an experimental trial of the 
overhead trelley system. The track has been equipped 
both on the span-wire and centre-pole double-track system, 
but chiefly on the former. The rails weigh 100lb. to the 
yard, steel girder type, bonded at the fishplates with double 
„Daniel bonds; he gauge is. Aft. 74in. The gradiente 
are generally easy, although there are several lengths of 
1 in 20 for 200ft. to 250ft. The total rise is 193-4ft., an 
average of 1 in 61°5ft. ; the maximum radius of the curves 
is 37{t. 6in. The span wires are carried partly on side 
poles and partly on wall rosettes of an artistic design. 
The poles are 30ft. in lengtb, and built up of three 
sections of parallel steel pipe. The trolley wires where 
brackets are used are carried on fiddle-string sap- 
porte, instead of, as is commonly used in America, 
the right insulating support. It is found that the first 
named gives a mueh easier passage to the trolley wheel 
under the support and prevente the fracture of the wire at 
this point; they are duplicate throughout. The rolling- 
stock is principally of American type, consisting of double- 
bogie cars, with centre and end entrances. There are at 
present 21 single-deck American cars, two double-decked 
American cars, and two double-decked English cars. 
Although the care are of American type they are built in 
the Corporation shops at Glasgew to the design of Mr. J. 
Young, the general manager. The power station is inde- 
pendent of the electric supply power station belonging to 
the Corporation, and is situated about half a mile from the 
Springburn terminus of the line. A very rapid service of 
cars is being run on theee tramways—namely, a 24 minutes’ 
headway for the entire route—the speed being seven miles 
per hour. The fare for the entire journey is ld., and 
there are four 4d. section fares. (See Electrical Engineer, 
Oct. 14, 1898, Dec. 2, 1898, and March 24, 1899; also 
Railway World, October, 1898.) 


HALIFAX, 


This important and busy manufacturing town had not 
hitherto enjoyed the advantage of a tramway system. 
The tramway, which was opened in July, 1898, has a 
length of 3} miles, about half a mile of which is double 
track, the remainder being single with passing places. 
The gradients are very severe, the maximum gradient 
being 1 in 12°6; the sharpest curve has a radius of 30ft. 
The rails are of the ved girder type, and weigh 93lb. 
per yard, the gauge being 3ft. 6in. The bed, or founda- 
tion, is formed of concrete, and the paving between the 
rails consists of wood setts and macadam. The trolley 
wires are carried on side poles, with arms varying in 
length according to the position of the track. The poles 
are of rolled steel, with ornamental bases of cast iron, 
placed an average distance of 40 yards apart. In certain 


is 40ft. 


streets arc lamps have been suspended from the arms; 
guard wires have been erected where required to prevent 
acejdents from contact with falling telephone wires. The 
generating plant is fixed in the electric lighting station, 
which is about 600 yards distant from the nearest point 
of the tramline. The rolling-stock consists of 10 double- 
decked cars with garden seats outside, the seating capacity 
being 44—20 inside and 24 outside. The outside panels 
are painted im blue and white, and bear the coat of arms 
of the borough. Special attention has been paid to the 
brake power of the cars—namely, there is the ordinary 
hand brake working on each wheel; tben there is the 
electric energy brake, which latter operates by short- 
eireuiting the motors on themselves. In addition to these 
a slipper brake is provided, and in case of a car 
commencing to skid on the rails, a wooden slipper or 
block is lowered on to the raile and tends to lift the car, 
the whole weight of the car being then taken by the 
block. The cars are lighted by electricity. Each car 
contains two circuits of seven lamps in series, only five 
lights burning at one time, and head lights, containing 
two lamps. ‘The total weight of car complete is about 
eight tons. The car shed has been built to accommodate 


18 cars, and alongside the shed are the repairing shops, 


stores, etc. Fixed stopping places have been adopted, and 
the average speed is about seven miles per hour. The 


cost of the undertaking has been about £30,000. (See 
. Railway World, July, 1898.) 


HARTLEPOOL. 


This line, which was opened in May, 1896, has a length 
of 24 miles single track with turnouts, and extends from 
Northgate street, Hartlepool, to Church street, West 
Hartlepool. The gauge is 3ft. in., and the rails, of 
the girder type, weigh 65lb. per yard. The maximum 
gradient is 1 in 40, and the mioimum radius of curve 
The general arrangement of overhead work is 
similar to the South Staffordshire lme. No attempt at 
ornamentation has been made in the poles used, which are 
placed on the kerb 120ft. apart. The length of the arm 
varies from 4ft. to 12ft., the height of the trolley wire 
above the line being 21ft., except at two points, where 
bridges on the North-Eastern Railway cross the road, 
necessitating a reduction to 16ft. The cars seat 18 
ee inside and 20 out, the total weight, fully 
oaded, being 71 tons. They are lighted by six 16-c.p. 
incandescent lamps, one being placed fore and aft in the 
ordinary signal luntol us, one at each side of the car inside, 
and two on the roof attached to the trolley pillar. The trolley 
gear is, with some modification, the same in design as that 
introdueed by Mr. A. Dickenson on the South Stafford - 
shire line, and, generally speaking, this line is very similar 
throughout with that line. An additional line has been 
constructed in West Hartlepool of a length of 2:14 miles, 
and a track length of 2°39 miles; it is of similar con- 
struetion to the above, and cennected to it. (See Electrical 
Engineer, Jane 26, 1896, and Railway World, July, 1898.) 


KIDDERMINSTER AND STOURPORT. 


The new tramway (opened in May, 1898) between 
Kidderminster and Stourport forms what is known in 
America as an “interurban line,” and commences at 
Sumerleyton-avenue, about half a mile in am easterly 
direction from the Great Western station at Kidder- 
minster. The line passes by the station and traverses 
the ea fa streets of the town, and proceeds in a 
southerly direction along the Stourport-road. The line 
enters Stourport from the north, and crossing: the town 
ends in Bridge-street, close to the bridge over the River 
Severn. The line is a single track, with numerous 
passing places, aud has a length of 44 miles; the gauge 
is 3ft. 6in., and the rails are of the girder type, 75lb] 
to the yard. In the borough of Kidderminster the line 
has been Jaid as an ordinary tramway upon a bed of 
conerete 6in. in thickness. Between the rails and for 18in. 
on either side it is paved with 3in. by Sin. Clee Hill 
granite setts. Along the Stourport-road the line, with 
the exception of one short length, is laid on the north 
side of the road, and here the rails are laid on transverse 
creosoted sleepers, and the space between the rails and on 
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each side is made up with macadam. Considerable road 
5 have had to be made by the company in 
order to make a clear carriage way for the ordinary traffic 
of the road. This has necessitated the widening of the 
road and also three bridges. The trolley wires are 
suspended at a height of 21ft. from the ground, at the side 
of the road, from bracket arms attached to a single line of 
pona which are placed at average intervals of 150ft. 
hese poles are in one length and stand 22ft. above the 
und, and are bedded in concrete to a depth of 6ft. 
low the surface of the road ; the lengths of the bracket 
arms vary considerably, the longest being 8ft. 6in. and the 
shortest 2ft. 6in. They are of plain but neat design, and 
were manufactured by Messrs. J: ames Russell and Sons, of 
Wednesbury. The rolling-stock consists of six closed 
motorcars with a carrying capacity of 24 persons, and 
three open cars carrying 40 passengers. The motorcars 
weigh 64 tons and the trailer cars four tons. Each 
motorcar is equipped with two 15-h. p. motors, and they 
are each lighted with ten 16-c.p. incandescent lamps, 
arranged in two circuits of five lamps in series. Inside 
the car there are three clusters of lamps, one containing 
four lamps and one containing two lamps, and there is also 
a headlight projecting above the hood or roof of the car. 
The cars are mounted on Brill trucks, and this is the first 
tramway in Great Britain with rolling-stock entirely 
equipped with this kind of truck. There are no top 
seats to the cars, and on each end of the motorcar is an 
enclosed cab, which presents a very great improvement on 
. the present class of tramway cars. The speed of the cars 
is eight miles per hour in Kidderminster, and in certain 
streets in Stourport the rate is reduced to five miles per 
hour, but fifteen when travelling between the two towns. 
They stop when required, but have regular stopping places, 
and the fare (through), a distance of 44 miles, is 3d. with 1d. 
sections. There is a half hour's service in the morning and 
20 minutes’ service in the afternoon, but on market days 
and holidays there is a quicker service when necessary. 
The company carried in Whitweek, 1898, the first week 
it was opened, 47,000 passengers. The power station and 
car shed is about a mile from Kidderminster, and contains 
two Babcock and Wilcox boilers, two 200-i.h.p. engines of 
the Raworth type direct coupled to six-pole compound 
dynamos manufactured by the Brush Electric Engineering 
Company. The station is simple in construction, but 
contains all that is required for the working of the line. 
(See Electrical Engineer, May 20, 1898, and Railway World, 
June, 1898.) 
LIVERPOOL. 

The experimental line extends from a point near the 
old Post Office to Prince’s Park and to the Dingle, and 
was opened in November, 1898. The route is largely 
undulating and has many steep gradiente, but few awkward 
curves ; the entire length of the track is 6} miles, prine paly 
double. It is equipped partly on the centre-pole system, 
but principally on the span-wire system, with side poles 
erected along the pavements. The trolley wires are placed 
centrally with respect to the track, the trolley poles being 
of the centre under - running type commonly used in 
America. They are duplicated throughout. The rolling- 
stock consists of large double-bogie cars which resemble to 
some extent those in use in Glasgow. They contain two 
classes—smoking and non-smoking—the entrance being at 
the side, in the centre. In addition to these cars there are 
some in use similar to the cars in Hamburg, each motorcar 
having a trailer, which also have an interior division. An 
interesting feature of the Liverpool double-bogie car is the 
use of a standard air-brake equipment for the first time in 
electric tramway work in Great Britain; by this means 
these cars, weighing 13 tons, running at full speed, can be 
brought toa stop in their own length. Gratified by the 
success which has attended the experimental line, the Cor- 
poration have decided to extend the electric system to 
other parts of the city, and already the order has been 
placed for some 80 top-seat single-truck cars, and the line 
from Lord-street and Paradise-street to Park-lane, where 
a junction is made to the existing line, is completed. The 
power station is situated at the central electric light 
station belonging to the Corporation. (See Railway World, 
November, 1898.) (To be continued.) | 


_Fowkes, E. Garcke, — Garcke, jun., W. W. H. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The majority of the members of the Institution pro- 
ceeding to Switzerland left last night (Thursday) at 9 p.m. 
The committee which bas taken in band tbe arranging 
of the trip consists of the president (Prof. Silvanus P. 
Thompson), Prof. Ayrton, Prof. Fleming, and Messrs. 
H. Edmunds, W. M. Mordey, R. P. Sellon, A. Siemens, 
C. E. Spagnoletti, and J. W. Swan. The committee 
appointed to receive the party on its arrival consist 
of Colonel P. E. Huber (president of the Verein 
Schweizerischer Maschinen Industrielle, Zürich), C. E. L. 
Brown, Esq , Baden, and Prof. W. Wyssling. The full list 
of the members and associates of the Institution who are 
going to Switzerland is as follows : l 


G. L. Addenbrooke, A. H. Allen, W. W. Beaumont, 
C. H. W. Biggs, L. Birks, G. R. Blackburn, Dr. H. Borns, 
A. van Boschan, P. Boot, W. Brew, A. Buckney, 
W. B. Burnie, J. O. Callender, Major G. A. Carr, R E., 
C. A. Carus-Wilson, J. Mc. I. Cater, A. J. E. Catto, F. 
Christy, C. F. Clapham, W. B. Cleeve, E. H. Crapper, 
C. W. S. Crawley, R. E. Crompton (past-president), R. A. 
Dawbarn, W. C. Dixon, H. Doijer, R. P. Durran, J. Eck, 
Dr. J. Epstein, R. S. Erskine, E. Eugene-Browne, C. J. 
Evans, W. H. Everett, W. P. J. Fawcus (member of council), 
— Fawcus, jun., S. Z. de Ferranti, Prof. G. Forbes, F. 
Gee, W. 
ra A. H. Gibbings, A. S. Giles, F. A. Glover, J. H. Gray, 
C. W. Hacking, A. S. Hadley, C. J. Hall, J. Hammar, R. 
Hammond (member of council), A. Hansard, W. Harling, 
A. Heilborn, C. A. Henderson, C. F. Higgins, R. Holiday, 
J. H. Holmes, R. A. Hooper, G. Hoser, R. H. Housman, 
F. O. Hunt, H. F. Hunt, W. Johnson, S. Joyce, Captain 
J. N. C. Kennedy, R.E., H. E. M. Kensit, E. M. Lacey, 
F. W. Lacey, C. J. Lamb, F. J. Lea, A. J. Leggat, L. A. 
Legros, E. H. Liebert, C. W. Lundy, P. W. McDougáll, W. G. 
McMillan (secretary), W. L. Madgen, H. A. Mavor, H. W. 
Miller, E. W. Mix, W. M. Mordey (member of council 
Dr. D. K. Morris, J. T. Morris, H. E. Mou, W. C. 
Mountain, H. Mulder, H. D. Munro, R. K. Nariman, 
G. J. T. Parfitt, G. R. Peers, H. H. Perry, Prof. J. Perry 
(vice-president), E. J. Piper, A. H. Pott, W. Ramsay, F. S. 
Ransome, J. S. Raworth (member of council), W. B. Redgrave, 
D. E. Roberts, A. H. Robinson, S. R. Roget, W. M. Rolph, 
R. Savory, A. Schwartz, E. K. Scott, R. P. Sellon (member 
of council), F. Shoolbred, A. M. Silar, W. Sillery, E. L. 
Simpson, A. T. Snell, H. Stansfield, W. P. Steinthal, T. 
Stevens, J. Stottner, P. Sumner, Dr. W. E. Sumpner, A. A. C. 
Swinton (member of council), F. Tandy, N. A. Thompson, Dr. 
Silvanus P. Thompson (president), R. Threlfall, A. P. Trotter, 
E. H. Tyler, Prof. W. C. Unwin, Dr. R. M. Walmsley, A. J. 
Walter, W. J. Webber, J. H. Whittaker, H. T. Wilkinson, A. 
Wilson, A. P. Wood, W. Wyld. 


INSTITUTION PAPERS. 


We have received a letter from the secretary of the 
Institution of Electrical Engineers on the question of 
papers for the ensuing session. The premiums offered 
for the papers read during the session are as follows: 
the Institution premium, value £25; the Paris Electrical 
Exhibition premium, value £10; and the Fahie premium, 
value £10. There are also open two premiums to the 
value of £10 and £5 respectively for papers printed in 
the Journal but not read at a meeting. 

The following are the suggested subjects: Best methods 
of generating steam and steam power for variable loads; 
comparison of double and triple expansion ongines for 
varying load conditions; automatic handling of fuel in 
power stations ; the present position and applicability of 
gas or oil engines for electrical power stations ; description 
of plants for the utilisation of water or wind power in the 
generation of electrical energy; the present position 
and prospects of the application of liquid and of 
powdered fuel in electrical power stations; the utilisation 
of blast-furnace gases or other waste products of manu- 
factures in the generation of electricity ; the application of 
dust destructors to the generation of electricity; electric 
light and power station chimney shafts, specialities of their 
construction and equipment ; experiences with vibration 
from electric light and power stations ; bearings of shaft 
andj shafting running at high speed; improvements in 
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dynamos; comparison of speed and cost of dynamos; 
comparison of single and multiple central stations; the 
wholesale supply of electricity to towns and factories 
from centres where very large generating units are 
employed. The distribution of electrical energy from 
a distant generating station through districts served 
from a different source of supply, or under a separate 
local authority; examination of relative advantages 
and disadvantages of direct current and alternate- 
current transmission; examination of relative advantages 
and disadvantages of two-phase and three-phase trans- 
mission; methods of controlling speed of alternating- 
current motors; practical methods of measurement in 
connection with polyphase distribution ; methods for the 
conversion of direct current into alternate current; methods 
of providing for electrical supply during hours of small 
demand ; utilisation of lighting plant for other work during 
the hours of small demand; the electrical equipment of 
large blocks of offices in a city; description or comparison 
of systems of house wiring; economy of design in the 
manufacture of small electric fittings; portable electric 
lamps of the “safety” type, or otherwise ; enclosed arc 
lamps; improvements in incandescence electric lamps; 
incandescence electric lamps with filaments other than pure 
carbon; application of electrical transmission in factories— 
(a) detailed description, giving sizes of motors and power 
provided, (5) comparison of separate or combined direct 
and alternate current methods, (c) combination of light- 
ing and power for such purposes; electricity meters ; 
description of electrical methods, or comparison of these 
with other methods, of propelling vehicles ; the supply of 
electrical energy for tramway purposes; the use of elec- 
trical methods of traction on railways served by steam- 
driven locomotives ; the economy and design of electric 
elevators; the design and economy of electrically-driven 
pumps; the utilisation of electrical energy in mining; the 
applications of electrical energy in warfare; the use of 
electricity in the textile and other industries; the 
application of electricity in musical instruments ; 
electrotherapeutics; the establishment of public time- 
services by electricity; recent advances in telegraphy; 
applications of alternating currents in telegraphy; 
the transmitting capacity and load factor of telegraph 
circuits; Hertzian telegraphy; methods in aerial tele- 
grapby of restricting signals to selected stations; recent 
improvements in telephony ; descriptions of systems 
tending to simplify the interchange of telephonic com- 
munications; the talking capacity and load factor of 
telephone circuits; the application of electricity to the 
generation of heat for domestic purposes (cooking, 
ventilation, heating, etc.); the construction and use 
of electric furnaces; the application of electricity 
to the welding or annealing of metals; the appli- 
cation of electrical heating methods in chemical or 
metallurgical operations ; the applications of electricity in 
metallurgical processes ; the applications of electrolysis in 
the smelting or refining of metals, or in the chemical 
industries ; the electrical equipment of chemical factories ; 
chemical generators of electricity theoretically considered 
from a practical standpoint ; improvements in and applica- 
tions of primary batteries; examination of the present 
position of secondary batteries in electrical engineering ; 
secondary batteries with plates other than lead; the 
economic employment of thermo-generators ; improvements 
in the apparatus for producing, and in the applications of, 
cathode and Röntgen rays; the relative suitability and 
efficiency of the different materials available for any 
of the requirements of electrical engineering ; the 
electric strength of dielectrics; recent advance in the 
manufacture or use of insulating materials; new 
insulating materials ; electrical applications of aluminium, 
sodium, etc. ; the electrical uses of the rarer metals; the 
treatment, testing, specifications, or uses of iron or steel, or 
of iron alloys, for magnetic purposes; the manufacture of 
permanent magnets ; the relation of chemical composition 
and physical condition to the electrical or magnetic pro- 
perties of substances, considered in its bearing upon elec- 
trical engineering practice; high-resistance metals for 
instruments or resistance coils; new resistance alloys ; 
the protection of laboratories and observatories against 


magnetic disturbances due to local causes; recent legisla- 
tion in its relation to electrical undertakings ; the relations 
between electric lighting or power corporations and 
municipal authorities. 


A LIGHT-REDUCING APPARATUS. 


The a tus shown in the accompanying illustration (half 
the 5 has been designed specially by Mr. A. E. 
Segnitz, of Birmingham, for the purpose of reducing the 
lighting power of incandescent electric lamps. It 8 y is 
desirable, especially in hospitals, private houses, or hotels, to 
have rooms feebly illuminated when not oocupied, or when the 
full light is not required. The apparatus consists of a lamp- 
holder and switch. The lampholder is made to fit the usual 


size of bayonet-socket incandescent lamps, and for this purpose 
tubular lamps of various resistances are used. One wire of the 
light circuit which it is desired to reduce is cut in any suitable 
place, and the two ends are connected to terminals inside the 
apparatus. Thus, by using lamps of various resistances, it is 
claimed that the candle-power of the lamps on that particular 
circuit can be greatly reduced. We gather from the description 
that the filament in the tubular lamp does not incandesce. Of 
course, with one of these resistances inserted in a circuit con- 
taining more than one lamp its effect would be varied from the 
number of lamps in use at different times. While we think the 
form of resistance is a useful one for the purpose, we think 
that it would be much better to place it in the base of the 
apartment, where it would not look so unsightly as the present 
arrangement appears to be. 


The Pacific Cable.—It is reported from Wellington 
that the New Zealand House of Representatives in Com- 
mittee has adopted resolutions authorising the Government 
to contribute towards the cost of the construction and 
maintenance of the proposed Pacific cable. 
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HOUSE WIRING. 


In another column will be found an article on 
the relations now existing between electric lighting 
undertakers and wiring contractors. After reading 
the same, it is clear that the author is intimately 
connected with the wiring contractor’s side of the 
question, and that his experience of the ways of the 
undertakers stir him deeply. On the general question 
of wiring rules so much has been said recently that 
further remarks are almost unnecessary. The dis- 
crepancies which do exist are best surmounted by 
the general acceptance of the Institution rules, and 
there should be no difficulty in getting the Board 
of Trade to accept these. As far as the fire offices 
are concerned, there may be difficulty in obtaining 
written conformance from all, but with a little 
tact we believe that any building wired in 
accordance with the Institution rules will be 
accepted even now by any office in England. 
These fire offices established to do business 
will not turn premiums away by condemning 
electrical work which is approved by such a repre- 
sentative body as the Institution of Electrical Eugi- 
neers. The only class of individuals still left out 
will then be the arbitrary station engineers, who are 
said by our contributor to be backed by “‘ insolent, 
ignorant, and officious testers.” These engineers 
have certainly fixed higher standards than other 
makers of rules, and claim that they are right 
in that most contractors have been able to comply 
with their standards. The fact that such high 
standards of insulation resistance can only be obtained 
with trouble is the great point in their favour, bat 
they stand condemned from the fact that they are 
almost always dependent on atmospheric con- 
ditions. Still, if these engineers do agree to ccme 
down in their demands; we still hold that there 
will be a certain proportion of aggrieved con- 
tractors who find that ignorant testers insist 
on condemning their good work. In effect, rules 
should be as few and as simple as possible, but 
standards which do not condemn shoddy work are 
absolutely useless. As regards the second part of 
our contributor’s paper, we think he does wrong to 
central-station engineers as a whole. These engi- 
neers have proved themselves worthy of all respect 
in the way they have conducted public depart- 
ments, and we are sure that the charge brought 
against them of bad faith with wiring contractors 
cannot be substantiated. It must be remembered 
that their business is to make electric lighting 
a success in their districts, and hence they cannot 
afford to treat wiring contractors in the way 
suggested. Again, in the matter of retesting fees 
the contractor has the matter in his own hands, as 
he should prove independently that his work is up 
to the required standard before applying to the 
engineers to pass the work. On the general ques- 
tion of municipal competition in wiring, however, 
we agree with him, and believe that the can- 
vassing by a large number of wiring contractors 
is a better means of increasing the number of 
consumers than any other method of advertising 
the light. Free wiring, or, rather, wiring with pay- 
ment spread over a number of years, does help when 
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the first outlay is the stumbling-block to the con- 
sumer, but if the wirmg in a given district is 
confined to one firm or the undertakers, it is very 
apt to stop canvassing on the ground that the 
consumer should take the first step. 


e—a —————————— 


SYSTEMS OF CHARGING. 


The chief engineer of the electrical department of 
the Glasgow Corporation has recently issued a 
circular detailing two new systems of charging for 
electrical energy. These are as follows : (1) On the 
maximum demand system—for any quantity of 
current taken up to, but not exceeding, the 
maximum demand for 365 hours in the 12 months 
(being an average of one hour per day), 6d. per 
Board of Trade unit; all current consumed over 
the above stated quantity IId. per unit. (2) 
„The fixed charge system. A fixed charge of 4s. 
per annum for each 8c p. lamp, or its equivalent, 
fixed in consumer’s premises, and an additional 
charge for all current used, as recorded on the meter, 
of 12d. per unit.” Further, consumers who take 
a supply of current for the equivalent of five hours 
or more per day for 365 days per annum to be 
charged throughout at the rate of 14d. per unit.” 
To the engineer these systems are simple to under- 
stand, and given the bills of a consumer and the 
number of lamps he has fitted, there will not be any 
difficulty in advising bim which alternative to take. 
To the untechnical man, however, the matter is 
not simple. Even as any system which does not 
reduce a consumer's bill is regarded by him as an 
iniquity, so the very fact that there are two systems 
at Glasgow seems to have induced a feeling that 
there is something uncanny about them both. The 
solution appears to us to lie in a plain letter from 
the consumer to the department to the effect that 
he will pay the least amount possible, and be 
charged on that system most favourable to his own 
demand. 


GLASGOW TRAMWAY TENDERS. 


Just as we are going to press we learn that another 
special meeting of the Tramway Committee was held on 

hureday, Aug. 31, at which it was announced that Messrs. 
John Musgrave and Sons could not accept the committee's 
stipulations as regards delivery. It was accordingly decided 
to recommend the Corporation to place the order for two 
engines only with the above firm, and tu get the remaining 
pur from the Edward P. Allis Company. 


THE BRITISH ASSOCIATION. 


The arrangements for the 1899 meeting of the British 
Association at Dover are now practically completed, and 
the meeting promises to be one full of interest to the 
scientific world. The special advantage derived from 
holding the meeting at Dover is that it enables free 
intercourse to take place between the members of this 
and the members of the French association formed 
with the same objeot, which is holding its meeting 
at Boulogne. It has been arranged that the members 
of the French association shall visit Dover on the 
l6th inst., whilst the, return visit will be paid to 
Boulogne on Thursday, Sept. 21. In the Times of 
Tuesday last will be found a forecast of the programme 
for the Dover meeting, in which even the presidential 


addresses are sketched in outline. In the arrangements 
one feature we notice from the . 
card is that the meeting rooms of Sections A and 
have both been provided in the same building—the 
School of Art. This will be a great boon to electrical 
men, as it frequently happens that electrical papers are to 
be heard in both sections on the same day. In previous 
years this has entailed the endeavour to be in two places 
almost at the same time, with the result that one 
has had to leave a good paper in Section G to find 
that Section A is still toiling over some subject devoid 
of interest to the commercial electrician. The presi- 
dent of Section A, which is devoted to mathematics and 
physica, is thie year to be Prof. J. H. Poynting, F.R.S. 

he title of his presidential address will be The Nature 
of Law. Explanation and Hypothesis as used in Physical 
Science.” e understand that Friday, the 15th, is to be 
devoted by Section A chiefly to electrical papers, while on 
Saturday, the 16th, Prof. J. J. Thomson and Dr. 
Oliver ge will read papers. On Tuesday there will 
be a discussion on “Platinum Thermometry,” intro- 
duced by Prof. Callendar and Drs. Chappuis and 
Harker. The Chemical Section has a good programme, 
amongst which is a discussion on atomic weights, which will 
be of interest to the general scientist. Sir H. W. White is 
president of Section G (the Mechanical Nection). He will 
take as the eubject of his address, “Steam Navigation at 
High Speeds.” It is interesting in this connection to note 
that the Hon. C. A. Parsons hopes to have the “Turbinia ” 
at Dover. He will also read a paper on the design of fast 
cross Channel steamers to be driven by turbines. Mr. 
Thorneycroft will reada paper on steam-driven vans for heavy 
traffic, entitled “Steam Motor Vehicles.” Other papersin this 
section, as already fixed, are as follows: Some Recent 
Applications of Electro-Metallurgy to Mechanical Engi- 
neering,” by Mr. Sherard Cowper-Coles; “Electrical 
Machinery on Board Ship,” by Mr. A. Siemens; Earth 
Currents from Electric Tramways,” by Mr. J. Swinburne ; 
and “The Niclausse Boiler,” by Mr. M. Robinson. 


RAILWAY OFFICIALS’ DIRECTORY. 


We have received from the Directory Publishing Com- 
pany, Limited, a copy of “The Universal Directory of 

ilway Officials,” for 1899. The book ia in its fifth year 
of publication, and the present volume contains additional 
information chiefly concerning light railways. Most of the 
tramways worked by power in the United Kingdom, 
and a list of hotels which are controlled by railway com- 
panies, have also been added. The size of the book, 
exclusive of advertisements, has been increased by 
49 pages. The directory gives a list of the chief 
Officials on practically all the railways of the world, 
as well as the number of miles open, the gauge, etc. 
The length of the railways are given in English miles, and 
in the case of foreign railways in kilometres also. Where 
a railway company owns any steamboats, the officials con- 
nected with these are given also. After the particulars as 
to the railways comes a personal index of railway officials, 
which enables one to find any particular person at once. 
A list of railway hotels is then followed by a list of manu- 
facturers and suppliers of railway material, etc. The book 
is tastefully bound in red cloth, and should form a very 
useful addition to the reference library of those having to 
do business with different railways. The price of the 
volume is 5s. to subscribers and 10s. to non-subscribers. 


INSTITUTION OF JUNIOR ENGINEERS. 


The summer meeting of this institution has just taken place, 
the rendezvous being Portsmouth, with excursions to South- 
ampton. There was a larger attendance than usual, being 
about 12 per cent. of the total membership. Most of the party, 
including a few ladies, reached Portsmouth on Friday, Aug. 11, 
and on the following day, through facilities afforded by the 
Joint Railways Steam-Packet Company, a trip round the Isle 
of Wight, by their paddle steamer ‘‘ Duchess of Fife,” was 
much enjoyed. 

On Monday the dockyasd was visited, by permission of the 


274 THE ELECTRICAL ENGINEER, SEPTEMBER I, 1890 


Lords Commissioners of the Admiralty, special arrangements 
being made by the admiral superintendent, Vice-Admiral E. 
Rice, for the guidance of the members by officers of the various 
departments. In the morning the sections appertaining to the 
chief engineer, Mr. J. T. Corner, R.N., were seen, including the 
steam factory with engines for H. M. S. Pandora” under 
construction ; hydraulic, steam, and atmospheric power installa- 
tions; blockmak ing machinery, etc. The torpedo school was 
also visited, and the explanations of Fleet-Engineer Shapcott, 
R.N., proved exceptionally inceresting. The party then pro- 
ceeded to the tuwn hall, where they were received by the Mayor, 
Alderman T. Scott Foster, J. P., and hospitably entertained in 
the banqueting hall. He said he was very glad indeed to 
have the pleasure of welcoming them, especially in that 
building, and trusted that their visit would be pleasant and 
profitable. The chairman (Mr. Basil Joy) having expressed 
acknowledgments for the extremely kind welcome which had 
been extended the institution, the members were shown the 
ancient plate of the Corporation and as much of the building 
as time would permit. They then returned to the dockyard to 
inspect its civil engineering features and the shipbuilding ; the 
former included dicks, sliding caissons, emptying culverts, ete., 
under the direction of Lieut.-Colonel S. H. Exham, R.E., 
superintending engineer, whilat the battleship ‘‘ London and 
third-class cruiser Pandora afforded fine examples of the 
latter, the chief constructor of the yard being Mr. J. A. Yates. 
In the evening the Portsmouth Corporation electricity works 
were visited, aud it was very evident that the undertaking, under 
the superintendence of Mr. E. Price, was in a healthy con- 
dition. New plant was being laid down to meet the increasing 
demand for current. The accounts for the year ended March 31 
last showed a credit balance on revenue of £9,650. The total 
maximum supply demanded was 1,132 kw. ; there were 261 
public lamps, and the total quantity suld had been 1,224,949 
units. 
On Tuesday morning the party boarded the gunboat 
‘ Insolent,” which had been kindly placed at their service 
by the avthorities (Admiral Sir Michael Culme-Seymour, 
G. C. B., Commander-in-Chief), and steamed from the tidal 
basin jetty in the dockyard to Nelson's Victory.” Through 
special arrangements made by Flag-Captain F. C. B. Bridge- 
man, the. historic vessel was examined in detail with manifest 
appreciation. The Insolent then took the members round 
the harbour for an inspection of the numerous war vessels 
which had recently returned from the naval manceuvres. In 
the afternoon the Southampton, Isle of Wight, and South of 
England Royal Mail Steam-Packet Company conveyed the 
party by one of their steamers from Southsea to West Cowes, 
and continuing the passage to the other side of the Medina, 
East Cowes was reached, and the works there belonging to the 
Liquid Fuel Engineering Company were visited, under the 
guidance of Mr. Tousey. These works give employment to 
about 200 hands, the output capacity being equal to 30 ‘‘ Lifu ” 
steam wagons and 20 launches annually. he orders now being 
executed include four large tramcars for Toulon, France. After 
inspecting the works, some of the members were taken fora 
run in the harbour in one of the firm’s steam launches, the 
working and operation of the water-tube, petroleum-fired 
boiler and high-speed engine being thus demonstrated. Others 
had the opportunity of a drive by ‘‘Lifu” motorcars past 
Osborne gruunds to Whippingham and back. Crossing Spithead 
again, the members returned to Portsmouth in the evening. 
Wednesday's programme consisted of an excursion to South- 
ampton. Leaving Svuthsea by special steamer ‘‘ Duchess of 
York,” kindly provided by the steamship company already 
mentioned, the members arrived at Southampton Docks at 
10.15 a.m. Here Mr. John Dixon, J.P., docks and marine 
superintendent of the London and South-Western Railway, 
and Captain Lewis, were taken on board, and the steamer went 
for a run up the Test to Marchwood, and returning steamed 
up the Itchen to Northam Bridge, this being arranged to enable 
the extent of the docks and character of the adjoining land to be 
understood. On arriving back at the Prince of Wales Quay the 
party disembarked, and after viewing the pumping machinery 
and new transit sheds, were met by the Mayor of Southampton, 
Councillor G. A. E. Hussey, and entertained by him to luncheon, 
served in a shed on the extension. At its conclusion he 
expressed the pleasure he felt in welcoming the institution to 
the port of Southampton, and wished it continued success. 
Mr. Joy, in reply, thanked the Mayor for the cordiality of his 
reception, and remarked that the members had been much 
5 by their inspection of the docks, the organisation 
and development of which had resulted in such au increased 
port tonnage, which must materially conduce to the prosperity 
of the town. Mr. Dixon also spoke, observing that he had 
been very happy to act in conjunction with the Mayor in 
extending a welcome to the institution. Subsequently the 
grain warehouses, the electric and hydraulic stations, etc., were 
seen, and the members were conveyed back to Portsmouth by 
special steamer Albert Edward,” an excellent view of the 
St. Louis” from New York steaming up the Solent, for 
Southampton, being obtained en route. 


By the permission of her commander, H.M.S. ‘‘ Terrible,” 
lying in dry dock at Portsmouth, was inspected on Thursday, 
gun drill being witnessed. Perhaps the greatest interest was 
concentrated in the engine and boiler rooms, the latter con- 
taining 48 Belleville boilers. The members were fortunate in 
receiving every attention from the deck and engineer officers, 
who were particularly kind in showing them over each depart- 
ment of the vessel, and pointing out the thousand and one 
points needing observation. 

A second day was devoted to Southampton on Friday, the 
journey from Portsmouth being by brakes vid Netley, with a short 
stop there for a look at the Abbey ruins. In the afternoon the 
American liner St. Louis was inspected, under the guidance 
of Mr. Spence, Mr. Wilding, and the officers of the vessel. 
Having arrived from New York at 6 p.m. the previous 
Wednesday, she had coaled, unloaded, and was loading up 
preparatory to sailing again the next day at 12 noon. The 
general appointments of the vessel were much admired, and 
the exceptional opportunity for an examination of the engines 
and boilers appeared to be regarded with the liveliest satistac- 
tion by the members, who were not slow in taking advantage of 
it. By the courtesy of the managing agents, Messrs. Richardson, 
Spence, and Co., afternoon tea was served in the saloon at the 
termination of the visit, and the party returned by train to 
Portsmouth. Here in the evening at the Esplanade Hotel, the 
summer dinner was held. The president, Sir W. H. White, K.C.B., 
was, by hisofficial engagements in London, prevented from attend- 
ing, as expected, and in his absence Mr. Basil H. Joy, chairman of 
theinstitution, presided. After the loyal toasts had been honoured, 
Mr. W. J. Tennant proposed ‘‘ Portsmouth and the Govern- 
ment Establishments,” which was responded to by Mr. John T. 
Corner, R.N., chief engineer, Portsmouth Dockyard. ‘‘ The 
Town and Trade of Southampton,” proposed by Mr. W. E. 
Lilly, was acknowledged by Mr. John Dixon, docks and marine 
superintendent ; to that of The Institution of Junior Engi- 
neers,” submitted by Sir William Pink, the Chairman replied ; 
the concluding toast being The President and the Chairman,” 
to which Mr. Joy replied. The secretary, Mr. Walter T. Dunn, 
was asked to accept from the members present a repoussé bras 
inkstand, in token of their appreciation of his exertions in so 
successfully organising and carrying through the arrangements 
of the meeting. Mr. Dunn, having acknowledged the compli- 
ment, the proceedings shortly after terminated. 

On the invitation of Sir W. Pink, the sewage outfall works 
at Eastney were inspected on Saturday, Aug. 19, the whole 
system and mode of operation being exhaustively explained. 
In the afternoon members returning to London were conveyed 
back by South-Western Railway, saloon carriages being kindly 
provided for their accommodation, as they were for the down 
journey. The running sheds at Fratton belonging to that 
company and the Brighton Company were open to the visit of 
the members throughout the week, and the Clarence Pier was 
likewise open for their admission, through the courtesy of the 
directors. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would cull the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible. 

(JUESTIONS. 

197. What is the simplest method of measuring the weight of 
steam consumed per indicated horse-power hour by any 
engine ?—F. J. A. M. 

198. What do you consider to be the disadvantage of the 
enclosed arc lamp? Compare these lamps with the 
ordinary arc lamps as to their efficiency: (1) light given 
with regard to the power used ; (2) light given with 
to the carbon used. What becomes of the carbon in the 
case of the enclosed arc ?— F. R. W. 


ANSWERS. 


Question No. 191.—Discuss the advantages or prin 
high-resistance materials for use in starting and 
motors and similar purposes. 
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Best Answer to No. 191 (awarded 10s.).—The relative 
merits of different kinds of materials for use in making 
resistances may be most easily seen from a consideration 
of the following formulæ: 


If * = number of lb.-deg. F.” heat units emitted from 
one square inch surface per second per degree F. 
rise of temperature above surrounding objects ; 
and, further, if 
rmissible rise of temperatures in degrees F. ; 
and /= length of wire in inches ; : 
andd@ = diameter of wire in inches, 
then the heat radiated at any temperature corresponding 
to a rise of T' is 
htx rdl units per second. 

If 7° is to remain constant, the heat generated by the 
current of C amperes in the wire, whose resistance is R, 
say, must be the same as the heat radiated. 


0 


The heat generated is OE units per second, where J 


is “joules equivalent for ilb.-deg. F. unit—namely, 
1:06 x 10° joules per second. 


Hence, xd 
i. e., Cpl =hrxrdl 
J* a 
4 
(p=resistance of lin. by 1 square inch), 
vo Cp I yh 2,620 hr. 
ds 4 


This quantity, h, which may be termed the “emissivity 
factor,” varies with different materials according to their 
surface condition, etc., according to the ordinary rules of 
radiation. In a general investigation like this, however, 
it may be assumed constant, and although the results will 
be somewhat inaccurate, the general sanclusions to be drawn 
will not be affected seriously. 

We see, then, that if we have several resistance materials, 
and if we wish all of them to have the same temperature 
rise, the relation between the current, the specific resist- 
ance, and the diameter of the wire must be such that 

ve =n constant 
a’ 
Note that this applies only to a round wire; but evidently 
similar reasoning will apply to any shape of section, and 
the results will not be affected by the fact that one 
particular case only has been investigated for simplicity. 

From the relation (C? p-d’ =a constant) several results 
may be deduced : 

(a) Two wires of the same material; p is constant, and 


henco C2-d?=a constant, or C œ di. In other words, 


C=a di, where a is a constant to be determined by experi- 


ment, and varies with each material. 

(5) Two wires of different materials, each to carry the 
same current and have the same temperature rise. Since 
C is constant, p+ ds is constant, and.. p œ d', or d æ pb. 

(e) Two wires of different materials, but of the same 
1 


=) 
P 
But, under the same conditions, C œ a (see (a) above), and 


diameter. Since d is constant, C? p is constant, or C « 


hence a œ t also. 


(d) Two wires of different materials, but each of same 
resiatance, and each carrying the same current with the 
same temperature rise. In this case (referring back to the 
commencement of the answer), since C, R, J, h, and 7, and 


* are all constant, . d / must be constant—i.e., d a 


l 2 
; 1 pl, 
„ d œ . But also is constant, whence d? œ p}, 
12 792 
4 
5 7 0 1 re | 1 
ple P or |? œ K or | . Tbe above forms the 
p 


actual commercial basis of comparison —i. e., equal resistances 
each absorbing the same amount of energy. 


275 
(e) Under the same conditions — R and C constant, 


1 
since d œ p! and! « —, and since volume œ d?l .., 
p3 


volume œ p x n or V œ pt. But weight œ volume 
p? 8 

x specific gravity, hence W œ p? s for same resistance and 

current. If pis the price per pound of the material, then 

the total cost of the resistance will be proportional to 

pi. e., to p pt s. 

Briefly put, the total cost of a resistance of given ohmic 
size and of given current-carrying capacity will var 
with varying materials, directly as the price per ouid, 
the specific gravity, and thə cube root of the specific 
resistance of the material. | 

It will be seen from what has been said that for a. 
constant value of C and R—i.e., for a constant power 
consumption in a resistance of any kind—the length of. 
material will be less in high-resistance materials than in 
low, but the dtameter or sectional area will be greater, 
as will also the total volume of material used. 

In some cases this increase in section may more than 
counterbalance the advantage gained by tbe diminution in 
length, as, for instance, in the case of coils wound on a 
mandril, where the large diameter may necessitate the use. 
of a larger mandril, and so prevent the coils from being 
placed so close together as before. But, under most 
circumstances, a high-resistance material will make up into 
& more compact form than a low-resistance material. 

Another distinct advantage in many of the bigh-resist- 
ance materials is their small coefficient of variation with 
change of temperature. This is often important; but in 
cases like the starting of motors, the resistance is not often 
in circuit long enough to allow the variation to become. 
excessive, and even in the case of ordinary series regulating 
resistances for motors, the variation is easily overcome by 
altering the position of the switch arm. In the case of 
shunt-regniating resistances, the temperature coefficient. 
should invariably be small, hence high-resistance materials 
are generally employed for this purpose. : 

The following table, compiled by the writer from experi- 
ments, and from varions other sources, is interesting : 


ba a e 
22 888 2A Ne 2202 85 
s. 282228 8 3 323803 
Material. a. [2 6 8 3 82 8 3 „38 28 4 
9 Tora E al oS 80. 92S 
2 2 ass N . A A 
Copper 2,460 10 1000] 1 000 8d 4°4 1'000 
Aluminium. I, 830 1'8 297 362 32d. 6˙8 823 
Iron 820 9 0 876 1821 Id. 1:0 481 
Platinoid 500, 245 1000 2 905 33d. 52 6 345 
Manganin 490 25:0 1000] 2'924 44d. 706 342 
Eureka 450 30:0 | 1:000 | 3:107 28d. 47˙8 321 
Resista ...... 366 45 8 917 3282 — — 279 
Krup 346 505 | 910] 3:364 32d. 591 270 
Wolffin 346 50:5 918 3:388 20d. 372 | -270 
Nn an. 9 51 0 910) 3:373 25d. 46:3 270 


The writer does not guarantee the absolute accuracy of 
the above figures, especially with regard to prices, which 


. vary somewhat, but they may be taken as fairly correct. The 


price of all high-resistance materials is therefore very much 
in excess of that of the pure metals for similar resistances. 
It has been the writer’s custom to use iron wire for starting 
and regulating resistances in all ordinary cases owing to its 
excessive cheapness, and to employ one of the other mate- 
rials in cases where either space was limited or constant 
resistance was a necessity. Iron wire, plain or galvanised, 
has been found to give excellent results, and the only 
objection to it is its very high temperature coefficient. 
From the above conclusion, the ideal resistance 
material appears to be one which has a small tempe- 
rature coefficient, is of a fairly high specific resistance, 
and, most important of all, is of such a price as to compare 
with iron. The writer has not yet found such a material, 
and doubts if one can be produced, owing to the necessity 
for alloying, which must necessarily mean a higher price 
than for a pure metal. T. C. 


Answer to No. 191 (awarded 5s.).—In starting and 
regulating motors supplied from constant-potential maing 
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it is necessary to use resistances in series with the armature 
circuit. In starting this is necessary to keep the starting 
current within a safe limit; fur the current through a 
motor at any time depends on the net E.M.F.—i.e., the 
E.M.F. of the maine (which is a constant, E), less the back 
E. M. F., e, induced in the motor armature by its rotation in an 
excited field, and varying directly with the speed—that is, 
ö ____ by Ohm’s law. Now if E 
armature resistance 

= 100 volte, the armature resistance usually lies between 
one ohm for small motors and ‘01 for large. If a motor of 
10 kw. (100 amperes at 100 volts) having, as is usual, an 
armature of this size a resistance of about 05 ohm were 
while at rest switched directly on to the mains, the back 
E.M.F. would be zero, since for the moment the speed is 


zero, and hence the current = 3 2,000 amperes—a 


R 05 
dangerously large current, whieh would probably burn 
out the motor armature and damage the dynamo from 


current = 


which the supply is derived. There is particular danger of |. 


this occurring if the motor has to start under load (such as 
& pump motor or railway motor), when it would take some 
time for the speed to rise. Hence it is necessary to insert 
a resistance in the motor armature circuit sufficient to 
reduce the starting current to a safe value, and to prevent 
damage to the armatures or nodue variation in the pressure 
of supply. In the example quoted a resistanee of two or 
three ohms might be employed, thus reducing the starting 
current to a little less than 50 or 35 amperes. The switch 
for this resistance should have several points (five to ten) 
for cutting this resistance out gradually, as the speed, and 
hence the back E.M.F., of the motor armature rises. For 


each point the resistance required must be calculated as | 


well as the maximum current it is likely to take. 
Similarly for regulating the speed of motors, resistances 
must be introduced in the armature circuit to vary the 
applied voltage, and thereby the back E. M. F. and the 


The conditions to be complied with by such resistances 
are (1) that their resistance is high enough for the purpose 
required; (2) that they carry the currents safely, and 
dissipate the heat so generated with sufficient rapidity that 
they will not become more than moderately warm under 
working conditions ; (3) if by mistake they have to carry 
their current for prolonged periods, they shall do so without 
dangerous overheating ; (4) the resistances, frames, and all 
fittings shall be absolutely fireproof, and not particularly 
liable to chemical or mechanical damage ; (5) the universal 
condition of all commercial work—that they shall be as 
cheap as is compatible with these conditions. 

The materials employed for such resistances are usuall 
wires either of some high-resistanee metal, such as platinoid, 
German silver, reostene, Eureka, or Beacon wire, 
or of a low-resistance metal, usually iron. 

In motor-starting resistances the current is only flowing 
through: them for a short time before radiation of the heat 
generated has had time to commence. It is therefore 
entirely spent in raising the temperature of the wire. In 
such cases the weight of wire required to take up a given 
amount of power eters only on the specific heat of the 
metal. If the metal be of low resistance, such as iron, 
the coils will have to be long to supply the necessary 
resistance, but need only be of moderate thickness owing 
to the large current capacity of low-resistance metals. If, 
on the other hand, a high-resistance wire of the same specific 
heat be employed the coils will be shorter, to give the same 
resistance, but will require to be made of much larger wire 
to carry the current, or of several thinner wires in parallel. 
In specific heat iron has slightly the advantage—a matter 
of 5 to 8 per cent.—over its high-resistance competitors. 
But the deciding factor is the question of relative costs. 
Iron wire costs only a few pence per pound; on the other 
hand, almost all the high-resistance metals on the market, 
being alloys, which are expensive to prepare and covered 
by various patents and trade secrets, are listed at from 
2s. 6d. to 4s. per pound. 

If the resistance be required not simply for momentary 
but also for steady currents, as in a sgalaig resistance, 
the advantage is even stronger in favour of the low- 
resistance metal. For now the consideration of the rate 


type and size. 
pumpe, etc., for each small unit would be prohibitive, and 
a common exhaust pipe to a separate condenser preferable. 


of dissipation of the heat from the.surface of the wire come 
into the account, and this is much greater with long thin 
wires of low resistance than short thick wires of a high- 
resistance alloy. The long thin wires may cause difficulty 
in the design of the frame or support on which they are to 
bu wound, and in special circumstances when compactness 
is of greater importance than a low temperature, as in 
electric heating apparatus, high-resistance wire is the more 
serviceable. But for motor-starting and similar resistances, 
low-resistance metals from a theoretical and constructional 
point have slightly the advantage, and the question of 
cheapness in manufacture turns the scale strongly in 
favour of the typical low-resistance metal, iron ; and if it 


be carefully galvanised, the main objection to it—its 


liability to rust—is almost entirely removed.—L. BIRRS. 


Question No. 192.—Under what circumstances do you consider 


that separate condensing plant is to be preferred to s con- 
denser and air-pump for each engine ? Give your reasons, 
and indicate what you consider the best arrangement for a 
separate plant with surface condensers. 


Best Answer to No. 192 (awarded 108.).— The present 


tendency in electrical machinery is towards high speed, 
and this a drawback to the pumps being driven from the 


main engine. Again, it is more convenient to have the 


condenser below the engine-room floor, and more economical 
as far as space is concerned. However, one cannot but 
think that “out of sight often means out of mind.” Of 
‘course, the question whether condensers should be separate 


or built up with the engine depends a good deal ou ‘he 
In small stations the price of a condenser, 


If, as is often the case in central stations, the load on the 
main engine is light during certain hours of the day, the 
condenser, if separate, can be operated to suit the modified 
demands, and as the load becomes greater the condenser 
speed is increased in proportion. In winter the injection 
water is much colder than in summer, and for this reason 
less water is required and the pump speed is reduced, 
frequently as much as one-half. But it is different where 
the pumps are driven by the main engine, which are peo- 
portioned to run at a constant speed that will give the 
capacity required to take care of the greatest load with 
the warmest injection watcr. This means that they operate 
to their full limit at all times whether there is any need of 
it or not. This means loss of power. 

Again, the engine has the benefit of vacuum at starting 
and is immediately assisted on beginning to revolve. This 
is very important in large engines, where the value of the 
vacuum in the low-pressure cylinders often amounts to 
nearly one-third ot the total power of the engine, sad 
where, with attached air-pumps, the slowness with which 
the vacuum forms delays the development of the full power 
of the engine, and in the case of à sudden load this causes 
great annoyance. The best arrangement of a separate con- 
deneer and pumps is the Worthington. This combination 
forms a complete and very compact apparatus. The cot- 
denser (surface) is placed directly over the air and circu- 


lating pump, and supported by four cast-iron pillars, and 


is connected to the pumps by the necessary pipes. All that 
remaina to ha dana ia tn make the aterm and water con- 


nections to the apparatus, A sketch is given herewith 
showing the compact appearance this condensing apparatus 
has.—F. B. A. 
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Answer to No. 192 (awarded 5s.).—The principal deter- 
mining factor in considering the advisability of the adoption 
of separate condensing plant is ite capacity—that is, the 
weight of steam it will have to deal with. If this latter is 
such that the auxiliary engine is large enough to work with 
reasonable economy, there is some advantage over the 
application of air-pump and condenser to eaeh engine. 
With an independent plant the power required for work- 
ing is less than that required by a collection of small 
air- pumps of a total capacity equal to that of the 
single 
the vacuum is greater in the first than in the second 
case. Another advantage is that there is only one set of 
pumps to look after, which, on account of their size, are 
somewhat less liable to give trouble. As against all this, 
it should be noted that in the event of breakdown the whole 
station has to be turned on to the atmosphere, which might 
be a serious matter if the station should happen to be 
overloaded and require its condensing plant to help it on 
top load. Another disadvantage is that steam-pipes have 
to be carried from all parts of the engine-house to the 
point where tHe condenser is situated, and these, with 
their attendant valves, are more costly than the water. 
pipes which would be required in the case of small con- 
densers on each engine. 

On the whole, taking into account the economy and com- 
parative reliability of the independent plant, it may be 
taken as the most satisfactory arrangement where, as first 
laid down, its adoption is justified by the required con- 
denser capacity. As to the arrangement, the writer believes 
even high-class auxiliary engines to be steam eaters,” and 
prefers the arrangement, now beginning to find favour, of 
electric motor pumps. There are two transformations of 
energy, but the relative economy of large main engines to 
small auxiliaries is such as to justify the eleotrie pumping 
arrangement.—H. H. H. 


BELFAST ELECTRICITY WORKS. 


We have received the accounta of the Belfast Corpora- 
tion electricity works for the year ended Dec. 31, 1898, 
from which it appears that the total expenditure on capital 
account amounts to £96,276. 13s. 3d. We give herewith 
the revenue account, general balance-sheet, and statement 
of electricity generated, sold, etc., during the past year: 


REVENUE ACCOUNT., 
Dr. Generation of Eleetricity. £ s. d. 
Fuel gas, and coal ... 6 £1,583 6 10 
Oil, waste, water, and eng ine - room 
GG ĩ»Wꝛüĩͤ ⁰⁰ 8 212 12 7 
Salaries and wages 983 5 7 
Repairs and maintenance ..... ......... 213 16 
— — 2993 1 3 
Distribution of Electricity. 
Wages of linesmen, ete. ............... 172 18 4 
Repairs and renewals of mains ...... 50 0 
Repairs at consumers’ premises 26 12 1 
— 249 17 5 
Rents, Rates, and Taxes. 
S //ö§;éẽ—0ĩ0ñ 11x x 128 8 10 
Rates and tagũSeeasasaesss 177 0 10 
— 305 9 8 
Management Expeneea. 
Jalaries — engineer 's depart ment 370 14 5 
Meter inspectiols n . 12 3 10 
Stationery and printing.... . 113 4 9 
General establishment charges 156 1 1 
— 652 4 1 
Special Charges. 
EMGUTADGOOE: iaire Seu ea ⁵ð ͤ saves EE we. ES 121 6 0 
Miscellaneous . . 21 4 9 
| £4,343 3 2 
Hire of gas- engines returned... ee o essees 515 8 6 
Amount carried to net revenue account 3,366 3 2 
£8,224 14 10 
Cr. £ s d. 
Sale of current, £8,683 7s. 6d. ; less discount and 
bad debts, £594. 14s 2d. UU U . . 8,038 13 4 
Meter rents, £171. 38. 3d. ; lees discount and bad 
debts, 7s. 3d. ........ e e 170 16 0 
N §I%/%%%%·öͤͥ ⁵Z 8 2 12 6 
Bale of old lampe ........ e e 5 12 13 0 


£8,224 14 10 


pump, and thus the saving effected by 


GENERAL BALANOE-SHEET. 


Liabilities. £ e d. 
Capital account—amount recei vel 65,907 4 5 
Sundry ereditorrttttt . seose 446 2 4 
, . AN N 3,842 1 2 
DAVIGGNGS: oropesa iuran, OENE aiaa 21113 3 
Sinking faüd .........ccccce scissisiossssida . . . 433 6 6 
Renewal fund..............cccccecs os o sose cse  ssssoseoseoo 1,147 16 10 
Net revenue account—balance at credit thereof ... 532 13 5 
Balance due treasurer S ETET 27,614 11 0 
£100,135 8 11 
Assets. £ sd. 
Capital account—amount expended ..... ........ sesso. 96,276 13 3 
Stores in hand — fuel qͥ˖ a 25 0 
Ditto, oils, waste, ettttmduk kw ͥ 12 3 9 
Ditto. repairs and maintenance, spare parts of 
engines TTC 54 16 3 
Sundry debtors, for current supplied 3,712 19 7 
D tto, for meter rent oeseee oo 52 19 1 


£100,135 8 11 
STATEMENT OF ELECTRICITY GENERATED SOLD, ETC. 


Unite generated........ ............ PA Bist aeaatancenents 414 007 
Quantity sold —ᷣ . e areata: 356 526 
Quantity used on workkkk . eee renee < serre seo 15,900 
Quantity lost in batterrggũgg＋zt . . se 21,860 
total quantity accounted forrauÿſ wꝓ⁰æ⁰:n . 394, 292 
Quantity not accounted fohknõuurrr UUꝛꝛU·Ui ere secnes 19,714 
Total maximum supply demanded, in watts 721,000 


AYR ELECTRICITY WORKS. 


From the annual statement of accounts of the 
Corporation we abstract the following relating to 
working of the electricity works for the past year : 

REVENUE ACCOUNT. 
Dr. Expenditure. £ sd. 
Generation of Electricity. 
Coal and other fuel, including dues, 


the 


carriage, unloading, storing, eto £847 5 1 
Oil, waste, water, and engine-room . 

stores JJ E A E E 69 911 
Wages at generating stations.... 718 14 2 
Repairs and maintenance ___...........0.008 154 19 10 
Miscellaneous expenditure . 4 14 6 

— 1,785 3 6 
Distribution of Electricity. 
Wages of linesmen, fitters, and labourers 120 0 5 
Repairs, maintenance, etc., of mains ... 19 13 9 
Ditto of transformers, etc., together 

with cost of materials, lamps, etc., 

/// TT aE Aa 4 10 0 
Ditto of apparatus at distributing 

stations . ere 012 6 
Miscellaneou n . 26 9 0 

— — 171 5 8 
Public Lampe — attending and repairs ..... ........ iss 85 7 0 
Management. 
Salaries—treasurer, £11. 2s. 6d.; N 

auditor, £10. 10s. ; engineer, £277. | 

15e: TTT’ 299 8 0 
Stationery and printing 25 10 4 
General establishment charges ............ 22 11 6 
Miscellaneous FFF 30 6 8 N 

— 377 16 6 
Rates, taxes, etc .. .......... . N 100 14 2 
Repairs to front proper t. ͥ ee 17 19 9 
Expenses of renewing mortgag ess 48 8 9 
Special chargee—insurances, ebp. ........ . 28 10 0 
Balances to net revenue account . 1279 8 5 

43 900 13 9 

Cr. Receipts. £ gs. d. 
Public lighting . 1 1 522 10 0 
Sale of current per meter . 2.289 9 7 
Miscellaneous income tax retained from inter est. 

£37. 19a. 2d. ; rent of Mill-street property, £49. 

3s. ; sale of lamps, £1. 12ũꝙUU• w . e 88 14 2 

£3,900 13 9 
BALANCR-SHREr. 

Dr. Liabilities. £ s. d. 
Mortgage debt. 111 celine E 45252 7 8 
Sinking fandg‚g‚d ia AE 2010 1 5 

£47,262 9 1 

Cr. Assets. £ ad. 
Capital scouhnſdddddd & t3 897 2 0 
Sinking fund —invested on deposit receipt of Bank 2010 1 5 
Recoverable accounts outstanding 429 8 2 
General cash balance account due by bank ......... 925 17 6 

£47,262) 9 1 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B T. unitsaꝛ—ꝛ̃ . . ee ees 366,784 
Public lampe e e 183, 566 

Quantity sold by contra i eee 3,300 297, 420 
Private consumption by meter . 110,554 

Quantity used on work unn . . 9.201 
Total quantity accounted forrã e . 306, 621 
Quantity not accounted ſoorõurr‚r % „ 60, 163 
Total maximum supply demanded (kilowa tte) q 210 


Number of public lamps: arc, 73; incandescent, 65. 


GLASGOW ELECTRICITY WORKS. 


The 1 the report by the Committee on Elec- 
tricity to the Corporation of Glasgow for the year ended 
May 31, 1899, together with the revenue account, general 
5 and statement of electricity generated, 
sold, etc.: 


The Committee on Electricity beg to submit to the Corporation 
their seventh annual report and balance sheet of the Glasgow 
Corporation electricity undertaking, which embraces the year from 
June 1, 1898, to May 31, 1899 The gross revenue amounts to 
444.141. 48. 7d., and the gross (or working) expenditure to 
£24,013. 48. 3d., to which is added depreciation written off capital 
£7.520. 18s., the balance carried to profit and loss account being 
£12 607. 28. 4d., out of which the committee had to meet the 
following 5 : (1) interest on loans £7 445. 178. 3d., (2) 
sinking fund £3,220, leaving a balance of £1 941. 58. Id., which 
has been placed to credit of reserve fund account. With reference 
to the prices to be charged for energy supplied either for lightin 
or for motive power purpoees during the year which souen ood 
on June 1 last, your committee recommend that the same should 
remain as they were last year, except that to all consumers 
supplied at 250 volts, the second, or rebate rate, be lid. per anit 
instead of 2d. as heretofore. These prices are as follows: (1) 
under the demand indicator system, 6d. per unit for the first 
365 hours’ use per annum of the maximum demand for supplies 
at all voltages, and thereafter 24d. per anit for 100 volt supplies, 
2d. for 200-volt supplies, and 14d. for 250. volt supplies; (2) under 
the fixed charge system, 4s. 6d. per 8-c.p. (32 watt) lamp fixed (or 
ite equivalent, at £7. Oe. 8d. per kilowatt) for 100-volt supplies, 
48. 4d. per 8-c.p. lamp fixed (or £6. 153. 5d. per kilowatt) 
for 200-volt supplies, and 4s. per 8-c.p. lamp fixed (or 
£6 58. per kilowatt) for 250-volt supplies, spread uniformly 
over the 12 months, and all unita consumed to be charged 
in addition at the rate of IId. per unit; (3) all consumers 
who take a supply for the equivalent of five hours or more per day 
for 365 days per annum to be charged throughout at the rates of 
24d. per unit for 100-volt supplies, 2d. per unit for 200-volt supplies, 
and lid. per unit for 250-volt supplies. The quantity of electricity 
sold to private consumers during the past year was 2,566,016 unite, 
as compared with 1,885,902 units daring the previous year, being 
an increase of 36:06 per cent. An analysis of the consumers 
accounts for the year shows the following figures : 


Consumption not No. of Quantity 

exceeding, units, consumers. consumed. 
1000 —! Š SS 15.003 
5000 — W aes 163,575 
LOOO 0 O 224,653 
200 00 “8 288 382, 944 
3,000 0 ——ͤS- FNF 241,582 
4.00(0ꝶ m q. N 212,511 
50000 b ID nanas 175,492 
5500; 3 205,456 
1000 0 8 F 148,164 
1500000 8 al E Aaaadenss 249, 606 
2000 /%hů—»•gign 8 8 97,564 
30.000 [U E ER 195,272 
Above 30, 0o0))” . . 7 254,194 
1,858 2,566,016 


The number of private consumers on May 31, 1899, was 1,858, as 
compared with 1,437 at May 31, 1898, being an increase of 421 or 
29 29 per cent. during the year. There were 52 consumers who 
consumed the equivalent of five hours or over per day of their 
maximam demand throughout the year. The number of motors 
in use and supplied off the Corporation mains as at May 31, 1899, 
was 78. The total number of arc lamps erected and in regular 
use in the streets as at May 31, 1899, was 227, as compared with 
119 at the same date last year, and the quantity of electricity con- 
sumed for street-lighting was 258,334 units, as compared with 
228,134 during the preceding year. This increase would have 
been much greater but for the fact that the lighting of the 
Springburn route only came into operation in February last. 
The number of 8-c.p. lampe a plied for, or the equivalent in 
other devices, as recorded on May 31, 1899, was 191.062, as 
compared with 150,000 at the corresponding date in the 
preceding year, being an increase of 37 per cent. The 
number of units consumed per lamp fixed by private consumers, 
averaged out month by month according to date of connecting 
up, was 14 8, as compared with 15°47 during the previous year, 
the falling off being due to the curtailment of supply during 
last winter. The maximum load or demand made upon the gene- 


rating stations duriug the year occurred on Dec. 22, 1898, and was 
3,095'9 kw., which was beyond the capacity of the plant available 
last winter. During the year considerable progress has been made 
with the new buildings at Port-Dundas, which were commenced 
in July, 1898, but in order to enable the new generating plant to 
be set to work with as little delay as possible, a temporary wooden 
building was erected within the lines of the permanent buildings, 
and engines and dynamos capable of giving an aggregate borse- 
power of 2. 200 were erected within the temporary building. Part 
of this plant was temporarily connected up, and running imme- 
diately after the beginning of this year. A further large amount 
of new plant is due for delivery at Port Dundas during the 
autumn, and it is expected that the main buildings will by that 
time be sufficiently advanced to receive it, About 18 miles of 
new feeders and 283 milee of distributing mains have been laid 
during the year on the north side of the Clyde. The buildings 
for the new generating station at Pollokshaws-road are well in 
hand, and nearly three miles of feeders and four miles of distri- 
buting mains have already been laid on the south side of the river. 
Your committee has under consideration the advisability of hiring 
out motors and other apparatus to consumers, and also the ques- 
tion of stair and close lighting. Since the date of last year's 
report an arrangement has been completed with the Kelvinside 
Electricity Company, Limited, for the purchase and transfer of 
the company’s order and undertaking to the Corporation at the 
price of £37,000. In the Corporation (Gas and Water) Bill pro- 
mot ed in the present session of Parliament, andevhich now only 
awaits the Royal assent. the agreement between the company and 
the Corporation for giving legal effect to the arrangement referred 
to has been scheduled and confirmed, and various minor administra- 
tive powers have been conferred upon the Corporation in connection 
with their electricity undertaking. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ ad 
Coal or other fuel 4 „. £6138 0 2 
Oil, waste, water, and engine.room 
er“ 8 700 11 2 
Salaries of superintendents at works. 316 0 0 
Wages at generating stations.. ͥ 3,067 15 J 
Carting ao j!TL tf? . 263 4 8 


Repairs and maintenance: buildings, 
£226. 138. 2d.; machinery and 
plant, £2,335. 13a. 7d.; electrical 
instruments, £13. 33. 6d. ; accumu- 
lators, £80. 7a. Id 2,655 17 4 


13,141 8 5 
Distribution of Electricity. 
Repairs and maintenance of mains, 
Cables, etiteD i ees 1,684 5 11 
Repairs and maintenance of meters, 
o T E eter er ae eee 630 10 2 
Salaries of surveyors 500 19 10 
— — 28315 15 l 
Attending and repairing public lamps.. ............... 1,143 5 3 
Rents, Rates, and Taxes. 
Renta and fea duties 1.245 13 3 
Rates, taxes, and assessments ..... ... 2 883 11 3 
4.129 4 6 
Management expenses—Salaries, engi- 
neer’s department, £1,472. 158. 6d.; 
lees proportion transferred to capital 
account for new work, £850; and 
proportion transferred to installa- 
tions account for engineer’s services, 
10000; 8 522 15 6 
Treasurer’s department 635 0 0 
General establishment charges - 1,159 13 4 
Stationery, printing, advertising, etc 466 1 4 
2,783 10 2 
£24,013 4 3 
Depreciation on works, machinery, mains, eto 7,520 18 0 
431.534 2 3 
Balance carried to profit and loes account 12,607 2 4 
£44,141 4 7 
Cr. £ s. d. 
Sale of current per meter % 41.639 6 0 
Public lighting danse 2.501 18 7 
244,141 47 
Dr. GENERAL BALANCE-SHEET. £ ad 
Sinking nn aena Ses eaveeuec aa 11,536 13 11 
Rezerve fun üaꝛů—ͤpyfÄd ]. . . e 4.191 17 9 
Accounts due to sundry tradesmen and others ..... 16 507 31 
£32,235 15 7 
Cr. £ ad 
Capital account—balance at debit thereof. 9,782 9 3 
Outstanding accounts for electric energy, estimated 
to be recovered, £4,453. 19s. 4d.; miscellaneous, 
£9 431 lee... FF 6.891 13 10 
Sinking fund, investeeld l o 3 8 316 13 11 
Balance in bank FTT 7.244 18 7 
£32,235 15 7 
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STATEMENT or ELECTRICITY GENERATED, SOLD, ETO. 


Qaantity generated in B.T. unit 3,401,731 
Quantity Private consumers 2,566 016 2.824. 350 
sold Public lamps 258.334 N 
Quantity used on works oe e 67 435 
Total quantity accounted foeurõururr . 2 891,785 
Quantity not accounted for q e Guedes 509 946 
Number of public lampe . . 227 
Total maximum supply demanded (kilowatts) ........... 6,114 


NEWCASTLE TRAMWAYS. 


The following is the full text of the three opinions, more 
or less in the form of reports, which the New Tramway 
Committee of Newcastle-on-Tyne will present to the Town 
Council on Sept. 6. The report, which is dated Aug. 18, 
1899, is signed by Mr. W. Cail, and reads as follows: 


The Council, on Feb. 21, 1899, confirmed the report of the 

New pri Committee recommending the adoption of the 
overhead trolley system of electric traction on the tramways, 
with the proviso, ‘‘ That while the Council adopt the overhead 
system of electric traction for their tramways generally, the 
overhead system be not constructed in the streets in the centre 
of the city until the Council have considered and decided 
whether in those streets some system of electric traction other 
than overhead traction is practicable to be worked in con- 
Junction with the overhead system in the other streets upon 
the tramway routes ; and that the New Tramways Committee 
‘be requested to consider the question and obtain the opinion of 
the city engineer and of an expert upon the subject, and report 
thereon to the Council as early as possible.“ 
The New Tramways Committee, on Feb. 27, after consider- 
ing the above proviso, resolved, ‘“‘ That the city engineer be 
requested to ascertain if Prof. Kennedy is willing to confer 
with Mr. Charles eee and report to the committee upon 
the question of whether in the streets in the centre of the city 
some system of electric traction other than overhead traction 
is practicable to be worked in conjunction with the overhead 
system in the other streets upon the tramway routes, and, if so, 
to request him to do so at the earliest possible time.” 

This resolution was communicated to Prof. Kennedy, who 
agreed to report upon the subject after he had visited America 
and several towns in Europe for the purpose of personally 
examining the various tramway systems ; and the following is 
his report : 

Dear Sir,—In reference to the resolution of your New Tram- 
ways Committee of Feb. 27 last, and to the meeting I had with 
yourself and members of the committee, and also with Mr. 
Charles Pope non I have now pleasure in making my report. 

The resolution to which I have referred was as follows: 
` “ Resolved that the city engineer be requested to ascertain if 
Prof. Kennedy is willing to confer with Mr. Charles Hopkinson 
and report to the committee upon the question of whether in 
the streets in the centre of the city some system of electric 
traction other than overhead traction is practicable to be worked 
in conjunction with the overhead system in the other streets 
upon the tramway routes, and, if so, to request him to do so at 
the earliest possible time.” 

You may remember that when this reference was made to me 
I mentioned to your committee that I had then just been 
instructed to report to the London County Council on the 
whole question of mechanical tramway traction here, and that 
in connection with this report I was going to examine personally 
a number of the most recent and important tramway systems 
both in America and on the Continent. This examination I have 
now completed, and it enables me to answer without difficulty 
the questions which you raise. 

As to the matter of mere practicability, I may say at once 
that your question must be answered in the affirmative—that 
is to say, that there are systems not requiring overhead wires 
which can be worked in conjunction with an overhead system. 
Whether it is desirable for you to adopt a combined system of 
this kind is a matter which, no doubt, your committee will 
decide upon for themselves, and on which you do not ask my 
opinion. 

The first and most obvious method of combining overhead 
with non-overhead working is to use accumulators for the latter. 
There are several places (Chicago, Ghent, Berlin, Paris, and 
others) where battery cars are actually at work with more or 
less success. In Hanover, in particular, the battery cars carry 
also the trolley (or its equivalent, the Siemens-Halske 
bow) for working from an overhead wire. 

The accumulators there are of sufficient capacity for taking 
the cars through certain central streets, and are charged from 
the overhead wire while the car is running on other parts of 
the route. The car has not, therefore, to carry a very heavy 
battery, and the battery is not taken out at the station or 
elsewhere for recharging. Whatever the weight of the battery 
is, however, it has always to be carried whether it is wanted 


— 


or not. A ntly the system works well, although I have 
not been able: to obtain exact accounts as to cost. Ia Ghent 
the figures which I have obtained point also to very economical 
working, although the results elsewhere do not seem so satis- 
factory. But Hanover and Ghent are both extremely level 
places, and on this account of course especially suitable for 
the use of batteries. I do not think, I am sorry to say, that 
any of the battery systems, combined or other, which I have 
seen would be suitable for use on your steep streete, and I 
understand it is exactly on these steep streets that you wish 
to employ an underground system if anywhere. Even in ths 
flat cities which I have mentioned I am afraid that the ques- 
tion of maintenance of the battery plates may probably be a 
serious one. I, therefore, am unable to say that at present, 
at all events, it would be desirable for you to adopt a battery 
system in combination with your overhead lines. 

There are several cities in which an overhead system and a 
conduit system are running together and in connection, that is 
to say, the cars are fitted with a plough for the underground 
system and with a trolley pole or a buw for the overhead system. 
There are as many different methods used fur changing from 
the one to the other system as there are combined systems. ‘In 
one the plough is dropped into a pit below the line, aud lifted up 
again from the pit to the next car passing in the oppogite 
direction ; those systems appear better, however, in which the 
plough can be lifted upwards out of the slot, either automati- 
cally or by the action of the driver. The automatic lifting, 
where it is used, is effected by an inclined ramp in the conduit 
along and up which the plough is bound to run, for which 
purpose it is provided with little wheels on its bottom edge. 
More commonly, however, the lifting of the plough is done by 
the driver or conductor by some mechanical method. In some 
cases, where the car stops at any rate at the point of change, 
the conductor alights ana lifte the plough by a little handle 
working on a spindle which projects from the side of the “car. 
In other places the lifting is done by the driver without leaving 
his position on the platfurm of the car, while in other places, 
again, a special man waite at the point of change, and lifts or 
lowers the plough by simple mechanical means, while the con- 
ductor puts on or of the trolley. These methods, however, 
practically differ only in detail. Several of them have been so 
worked out that they are quite good mechanically, and do not 
necessitate a stoppage of more than a very few (five to ten) 
seconds. Indeed, in certain cases, the change is effected without 
any stoppage at all. 

If you were to adupt any of these combined systems, you 
would have to lay your lines, where underground traction was 
required, with a slot rail arranged on one or other of the 
systems now in use, or some modification of them. As to these 
systems, I have to say that I have found their working to be 
satisfactory, and their cost of maintenance apparently not more 
than the cost of maintenance of an overhead line. In cost of 
construction they certainly will be more than any ordinary 
overhead line, and they may be greatly more if any considerable 
difficulties exist as to underground pipes within a few feet of 
the surface. As to the actual point, however, mentioned in 
your reference to me—namely, the changing from one system 
to the other—I feel sure that you would not find any special 
difficulty. 

There is a third possibiliiy—namely, the use for the under- 
ground system of one of the several surface contact systems 
which have been proposed or are in use. I found in two cities 
that a certain number of cars were running on a combined 
traction system of this kind—that is to say, the overhead part 
of the work was of the ordinary type, the underground part 
was arranged with surface contacts only and without a slot. 
In this case, as the surface-contact system and the trolley 
system both use the rails as the return for the electrical current, 
the change from one to the other presents no difficulties 
whatever, and can be carried out without even stopping the car. 
You are no doubt aware, however, that there has been very 
much less experience in surface-contact systems than in under- 
ground systems, and, of course, infinitely less than in overhead 
systems. It would, therefore, require special consideration on 
the part of your engineer to say whether he thought than any 
surface-contact system was as yet sufficiently worked out to 
justify his recommending that it should be tried in Newcastle. 
Should he find this to be the case, there would be absolutely 
no difficulty or complication in making the change in question. 
It is probable, also, that the surface-contact system would 
not cost more per mile than a really well-arranged overhéad 
system. 

Either with a slot system or a surface-contact system the 
steep gradients could be dealt with as easily as with the over- 
head system, so that no difficulty arises from this cause as it 
does when batteries are in question, and the modification of the 
cars necessary for making them work either way would be quite 
inconsiderabile. 

I have not thought it desirable to burden this report for your 
committee with any description of the mechanical details of the 
various arrangements used or pro in connection with 
combined systems of traction, but I hold all these details quite 
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at the service of your engineer should he wish any information 
about them.—I remain, yours faithfully, 
ALEx. B. W. KENNEDY. 


By direction of the committee a copy of Prof. Kennedy’s 
report was sent to Mr. Charles Hopkinson, and the following 
letters have been received from that gentleman : ‘‘ 29, Princess- 
street, Manchester, July 18, 1899. The Town Clerk, Newcastle- 
on-Tyne.—Prof. Kennedy’s Report.—Dear Sir,—In my view 
the greatest working difficulties of surface-contact systems 
will arise after a period of use, involving wear and tear of the 
moving parts, and undergoing the various states of the streets 
as to muisture, dust, dirt, snow, and traffic. A considerable 
period of commercial use will be necessary to demonstrate fully 
and remedy defécts from these causes. I do not consider that 
any system of surface contact has been in commercial use 
for sufficiently long to demonstrate that these possibilities of 
breakdown have been satisfactorily overcome, and where such 
systems have been, or sre being used, the climatic conditions 
are probably much less severe than in Newcastle. I should, 
therefore, not venture to advise putting in a surface-contact 
system in the vital centre of a tramway system. I should 
regard the introduction of the surface-contact system in the 
present state of experience as largely experimental, and, 
therefure, only suitable for trial on such a part of the tramway 
system as would not upset the whole of the tramway service in 
case of breakdown. A thoroughly satisfactory surface-contact 
system is, I think, certain to be developed within a few years, 
and to lend itself advantageously to combination with overhead 
trolley systems. — Yours faichfully, CHARLES Hopkinson, 29, 
Princess-street, Manchester, July 21, 1899.” 


„The Town Clerk, Newcastle-on-Tyne.—Dear Sir,—From a 
conversation I had in London with some members of the com- 
mittee, I fear my letter of July 18, 1899, will not fully answer 
the points arising in discussion upon this matter. I should 
like, therefore, to supplement that letter as follows: In view 
(1) of the extra cost of working due to the labour of continually 
cleaning the conduit ; (2) of the complication of two systems— 
viz., one of insulated return conductor, and the other with the 

‘rail used for return conductor ; (3) of the promising ‘aspect of 
surface conductor systems ; (4) of the increased time required 
to complete the installation in working order of the tramways 
with electric traction ; (5) that the more sightly centre poles 
can be used in the most important streets—I should advise the 
committee not to combine the overhead trolley and conduit 
systems. I should advise that the trolley system be installed 
throughout ; but that in the central part of the town, where 
overhead wires are definitely objected to, it be regarded as 
temporarily installed, and, pending the proof, by more pro- 
longed use elsewhere, and by experiment in less vital parts of 
the city tramway system, of one or other of the surface contact 
systems. If this course be adopted, and the poles and wires 
subsequently removed, the capital wasted will be merely the 
cost of providing concrete foundations for poles, and labour, 
fixing, and removing the poles to some extension for which they 
will be suitable, and of repaving where the surface contacts are 
put in.— Yours faithfully, CHARLES Hopkinson.” 


The following report and letters were referred to the city 
engineer, who submitted the following report to the com- 
mittee: ‘‘City Engineer and Town Surveyor's Office, Town 
Hall, Newcastle-upon-Tyne, Aug. 18, 1899. To the Chairman 
and members of the New Tramways Committee. Gentlemen.— 
By a minute of Aug. 11, 1899, you ask me to report on the 
question of using a mixed system of tramway traction so as to 
avoid overhead wires in the central streets of the city, with a 
special view to the report of Prof. Kennedy and Mr. Hopkin- 
son’s letters of July 18 and 21, and to conversations on the 
point with them at various times. Both of these gentlemen 
agree that the use of conduit and overhead together is quite 
practicable, but neither of them is enthusiastic in advising its 
adoption, and both of them seem to me to have rather a leaning 
towards the surface-cuntact system, which they both consider to 
promise well in the future. Kennedy puts the cost of the surface- 
contact system at about the same as trolley; Hopkinson does not 
give any estimate. Hopkinson does not advise the combination of 
the trolley and conduit, and suggests the installing of the trolley 
throughout, but regarding it as only temporary in the central 
streets, where it may be replaced in future by the perfected 
surface-contact system. I accept Kennedy and Hopkinson as 
authorities, and adopt their electrical conclusions as accurate. 
Mr. Hopkinson’s proposal to instal the overhead trolley tempo- 
rarily in the central streets seems to me, however, of doubtful 
policy. I was inclined at first to agree with it, but on second 
thoughts it does not settle anything, and leaves the old difficulty 
untouched. If, on the other hand, the surface contact (or the 
conduit system) is installed at once in the central streets, 
it settles the disputed matters once and for all. There 
may be some future expense in following up the improve- 
ment of the system, but, if the experts are right, it will 
only be in matters of detail that changes will have tu be made. 
Considering all things then, I am of opinion that the least 
risky plan will be to put down the surface-contact system at 


once in the central streets at least, to be worked in conjunction 
with the trolley. outside, and to discard the conduit, which is 
apparently not favoured by the experts, though Kennedys 
report to the London County Council is much more favourable 
to. it.—I am, gentlemen, yours very truly, W. Gro. Laws. 
P. S.— The committee will understand that my opinions on the 
general question of overhead wires in the town are unchanged, 
and that in the above report I am merely giving an opinion on 
the proposals for carrying out a definite policy which has been 
decided on by themselves. 

After giving the subject very careful consideration, the com- 
mittee resolved that the Council be recommended to adopt 
the trolley system for the entire tramways in the city, as recom- 
mended by Mr. Charles Hopkinson, on the distinct under- 
standing that the trolley system in the central part of the city 
is to be recognised as only a temporary arrangement, in order 
that the views of those who object to the overhead system may 
be met when this can be satisfactorily accomplished.” 

Dated the 18th day of August, 1899. 

WILLIAM CAIL, Chairman. 


— —— u m 


BARNSLEY TRAMWAYS REPORT. 


The report of the Tramways Committee, which was 
submitted to the Town Council at their last meeting, and 
the Town Clerk’s remarks bearing upon the question, are 
reported by the Sheffield Daily Telegraph as follows : 


„The Town Clerk reported that the Light Railway Com- 
missioners. on Aug. 2 held a public enquiry into the applications 
of the British Electric Traction Company, Limited, for power 


-to construct in the borough of Barnsley and the urban districts 


of Monk Bretton and Worsborough a light railway, and that 
counsel for the Corporation had produced to the Commissioners 
the resolution at the last meeting of the Town Council, 
by which the Town Cuuncil decided to promote a Bill in Parlia- 
ment authorising the Council to construct and work tramways 
in the borough of Barnsley and adjacent districts, and that 
counsel stated to the Commissioners that there were present 
at the enquiry representatives of two other companies who 
were willing to apply for a provisional order under 
the Tramways Act, 1870 (and not under the Light 
Railways Act, 1896), authorising them to construct tram- 
ways in Barnsley and district, but that notwithstanding 
this the Commissioners made an order granting the applica- 
tion of the British Electric Traction Company, Limited, 
so far as it related to railways numbered one and two in 
the application, but refusing to authorise the construction of 
railway numbered three, without proper provision should have 
been made for the widening of Church-street. The Town Clerk 
further stated that it is open to the Town Council (1) to carry out 
the resolution adopted at their last meeting to promote a Bill 
in Parliament for the construction and working of tramways; 
or (2) to appeal to the Buard of Trade against the order of the 
Light Railway Commissioners ; or (3) to communicate with the 
British Electric Traction Company, Limited, with a view to a 
modification of clauses, and particularly of Clause 65 of their 
Bill, which, in the interests of the borough, ought to be in the 
terms of Section 43 of the Tramways Act, 1870, and the cons 
mittee gave instructions to the town clerk on the subject.” 


The Town CLERK wished to make a statement on this subject 
to prevent misapprehension. They should understand the 
difference between the purchase of the tramways after a certain 
lapse of time by the Corporation with tramways constructed in 
the borough under the Tramways Act, 1870, and under the Bill 
of the British Electric Traction Company under the Light 
Railways Act, 1896. Under the Tramways Act, after 21 years 
from the obtaining of powers, the Corporation would have the 
right to purchase the tramways at their then present valae 
without anything for compulsory purchase or goodwill, whilst 
under the order of the British Electric Traction Company under 
the Light Railways Act they would have power to purchase only 
after 55 years, and even then to buy it as a going concern. 
Under the Tramways Act, 1870, the Corporation would have 
been placed in a much more favourable position than under the 
5 taken under the Light Railways Act. Under the 

ramways Act their consent would have been necessary to the 
application to the Board of Trade, whilst under the Light 
Railways Act their oonsent was unnecessary. In the early part 
of last year the Council received applications from three oom - 
panies under the Tramways Act who were willing to come into 
the borough and district and lay tramways under the Act. 


The Council took time to consider whether they would give 
consent to any of these proposals, or would apply for 
powers themselves to make and work tramways. Appli- 


cation under the Tramways Act must be made in June, 
and after the intimation of the Corporation the companies 
took no further proceedings in the matter, and could not do so 
until the following year. fn the middle of November a letter 
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was received from the British Electric Traction Company 
stating their intention to apply under the Light Railways Act 
for power to construct a tramway or light railway in the 
borough or district. They were, by return of post, informed 
that the Corporation would oppose the application, and trusted 
the company would not proceed with the application. The 
company did proceed further, and the Council could not do 
more than was done. The intention of Parliament when it 
passed the Light Railways Act, 1896, was for the benefit of 
rural districts, and in particular for the benefit of agriculture. 
It was not intended that that power should be perverted to 
enable companies to seek for profit to construct in towns tram- 
ee under the Light Railways Act. Unfortunately, this Act 
been perverted, and, as they knew in Barnsley, applica- 
tion had been made under it. When the British Electric 
Traction Company were determined to pruceed there was 
only one course open to the Council—to oppose the 
application. At every meeting of the Council and the 
committee he advised the Corporation to oppose the applica- 
tion, the proceedings of the company having been, in his view, 
most unfair to the other companies and to the town, and the 
Council adopted his advice. These facts were laid very clearly 
before the Light Railway Commissioners by the counsel for the 
Corporation, Mr. Williams ; and not only that, but the Council 
had approved a scheme prepared by the borough surveyor ; 
had directed proceedings to be taken for the promotion of an 
Act of Parliament in next session. That resolution was passed 
at the Council meeting in the ordinary way, but it happened to 
be held the night before the enquiry of the Light Railway 
Commissioners. They believed that the feeling of the Council, 
the governing body of the town, being expressed to the Light 
ilway Commissioners, they would have refused the applica- 
tion of the British Electric Traction Company ; but the Light 
Railway Commissioners practically ignored the resolution of the 
Council, and granted the application of the company. He showed 
how the Light Railway Commissioners had allowed the company 
to drop a portion of the scheme which they had hoped would 
have led them to reject the scheme altogether. The scheme 
proposed by the borough surveyor, and adopted by the Council, 
was far more comprehensive and much more calculated to serve 
the interests of the public generally of the borough of Barnsley, 
but the Commissioners ignored the resolution of the Town 
Council. He saw that resolutions of other town councils under 
similar circumstances had been ignored by these Light Railway 
Commissioners, and applications of the Electric Traction Com- 
pany granted in other parts. He had reason to believe that the 
decision of the Light Railway Commissioners in favour of the 
company was not anticipated, for he had it on the best authority 
that had the application of the same company for the con- 
struction of light railways in the district of Dewsbury been 
refused they were going to telegraph to Barnsley that they 
would not proceed with this application. To the surprise of 
many, and themselves in particular, that application was 
granted ; and that for the construction of railways in Barnsley 
was also nted. He could not believe that the Board of 
Trade or Parliament would sanction the perpetuation of sọ 
gross an injustice on Barnsley in the circumstances, especially 
as he knew that in other boroughs, in Darlington, an agreement 
had been made between the Corporation and a company called 
the Imperial Tramways Company, which he had been informed 
was the same company as the British Electric Company, for the 
purchase of the system in 25 years, on the terms of the Tram- 
ways Act.. The right course for the Council was, in any circum- 
stances, to lodge an objection with the Board of Trade to the 
order of the Light Railway Commissioners, unless they would 
impose terms on the company that the Corporation might 
have power to purchase as under the Tramways Act. 
Further, it was for the Council to consider whether they 
would proceed with the promotion of a Bill in Parlia- 
ment, lodge a petition with the Board of Trade, or 
communicate with the British Electric Traction Company 
direct. The objection need not be lodged with the Board of 
Trada for two or three months, but if they meant to go to 
Parliament notice must be given in October. His attention 
had been drawn to matter, evidently communicated, in the 
Sheffield Daily Telegraph of Monday, under the heading of the 
“ Barnsley Town Council and Tramways.” He said that the 
statements contained in that article or leader were grossly 
inaccurate. It stated, amongst other things, that the aay 
was practically private—it was as public as could be. It 
stated that the case of Barnsley was not laid before the 
Commissioners at all—the case of Barnsley being that they 
“had well managed their own affairs ; they had practically 
no debt; that the large undertakings they were engaged upon 
would be remunerative ; and that they were the proper authority 
to lay tramways and have control over their own streets.” 
That was the very matter that was laid before the Commis- 
: gioners. The statements as to rateable value of the borough 
were made by a witness against the Corporation, but those 
statements were not accurate, and were corrected. ‘‘ That the 
ratable value of Barnsley was much less than some places, but 
the rates of the town were actually less than most neighbouring 


boroughs.” 
even the witnesses for t 
was well governed. 


The report was adopted, and the discussion on the course 


That was perfectly true. That they did show, and 
fhe promoters all admitted that the town 


to be pursued was taken in committee. 


AIRDRIE AND COATBRIDGE TRAMWAYS REPORT. 


Mr. John Young, the manager of the Glasgow tramways, 
has been consulted by the Town Councils of Airdrie and 
Coatbridge as to the general question of tramways between 
the two towns. The towns in question have proposed to 
obtain parliamentary powers next session. Mr. Young’s 
report reads as follows : | 


The population of Airdrie is said to be about 20,000, and that 
of Coatbridge about 35,000. The buildings of the two burghs 
are continuous and meet without any break. In my opinion 
the time has certainly come for providing a tramway service 
from the east end of Airdrie to the west end of Coatbridge for 
the convenience of the inhabitants of the two burghs. With 
good management there is no reason why such a tramway should 
not be a financial success. It almost goes without saying, 
however, that success is possible only by the two ee 
working conjointly in carrying out any tramway scheme. You 
begin with the decided advantage of having a clean sheet with 
no existing horse tramways to convert, and you have the oppor- 
tunity of putting down and equipping for yourselves an electric 
tramway system on the lines of the most up-to-date practice. 

Extent of Lines to be Embraced.—Bailie Davidson kindly 
supplied me with a coloured map showing the boundaries of the 
respective burghs and the lines of tramways which have been 
suggested. I have gone over the whole ground with the com- 
mittee and again for myself, and have taken into consideration 
all the points and suggestions placed before me. It is obvious 
that there is only one main thoroughfare for tramways within 
the area of the two burghs at the present time. That being so, 
I have come to the conclusion that it is unnecessary and would 
be unwise to complicate matters in the meantime by taking 

wers to construct tramways in any other streets than those 

orming the main thoroughfare. When putting down the 

installation for working this arterial route, provision would 
naturally be made for future extensions of the system, and 
there will be no difficulty in having necessary extensions carried 
out at any future time. To begin with, I should confine the 
working scheme to a tramway from Woodside-street, near the 
western boundary of Coatbridge, to Meadowside-street, near 
the eastern boundary of Airdrie, with the necessary connections 
to the power station and the car depét. You might take powers, 
however, to.go to the boundary at both ends. 

Track and Overhead Construction.—In few towns in this 
country is there such a suitable thoroughfare for tramways as 
in this case. Both as regards width and straightness it is quite 
exceptional. A single line with passing places would, of course, 
be the least costly in construction, and a private company might 
adopt this plan to keep down their capital outlay. Another 
plan would be to have part of the route single and part double. 
In working tramways, however, the smartest and most regular 
service possible should always be aimed at, and this is what 
pays best in the end. A tramway service on a public thorough- 
fare must always be subjected to occasional obstruction and 
delays even where there is a double track on a fairly wide street, 
but with a single track the delays are much more frequent and 
vexatious. We experience this in Glasgow on the Pollokshields 
route, where we have a short section of single line. The 
interval between the cars is 10 minutes, and the general feeling 
is that it should have been a double track. In your case the 


service will not be less frequent than 10 minutes’ interval, 


and every car would run from end to end of the 
route. You would therefore find it more satisfactory to at 
once form a double track throughout. It is also safer, and 
admits of operating at a higher speed. You should certainly 
take powers to make it all double, and if you think of having 
part of it single to begin with, the position of the single line 
would be such that the other line could be added without 
disturbing the existing line. The overhead construction requires 
to be considered when deciding for double or single track. 
Whether you adopt double or single line, your main thorough- 
fare is too wide for having poles on one side only with long 
single bracket arms. You should have side poles opposite each 
other carrying the cross span wires where you have single line. 
Your main arterial street, however, is so wide throughout, and 
comparatively straight, that I should consider it a peculiar] 
suitable route for centre poles with double bracket arms. 
should therefore advise you to have this wherever you have 
double track, and to place an electric arc lamp on the top of, 
say, every second pole. The poles on a straight line are 
usually 120ft. apart. If you look favourably on the centre-pole 
construction, you will the more readily favour the view of 
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having the track double throughout, and the whole route lit LEGAL INTELLIGENCE. 


from the centre poles as I have indicated. In the construction 


of the track I would recommend that you adopt the Glasgow 
gauge of 4ft. 7Zin., and I do not think you could do better ACTION AGAINST THE CENTRAL LONDON RAILWAY. 
At the London Sheriffs’ Court, on the 24th ult., before Mr. 


than adopt the new Glasgow section of rail also. It weighs 
about 98lb. per yard—see section sent herewith. If the centre- b, 0 : 
pole construction is adopted you will require a 6ft. way between | Under-Sheriff Burchell and a special jury, an action for compensa- 
the two tracks instead of the usual 4ft. In Glasgow we lay a | ton and the assessment of damages was brought against the 

; ; ; Central London Railway Company, the claimante Messrs. John, 
Gin. bed of concrete under our whole track, extending 18in. | J mes and W Iter Frederick R buninens in tke 
outside the rails on either side. I do not think you could do Bavawataricoad n R bas 

Mr. Marshall Hall, Q.C., and Mr. Arthur Sims appeared 


better. There won't be much traffic on the centre way if you én 
have centre poles, and you might save a little concrete there. | behalf of the claimante, and Mr. Freeman, Q C., and Mr. Grant 
represented the railway company. 


The poles aud overhead construction are now pretty well 
Mr. Hall, in opening the case, said it was one of considerable 


standardised, so that I need not go into any details. e can 
show you in Glasgow at any time samples of all the material | importance as affecting persons residing or carrying on business 
along the area aftected by the new line in course of construction 


used in the various methods of construction, as also the rail 
by the defendant company. The claimants were in a large way 


bonds, etc. 
ower Statt nd Car Depot.—The total 1 of business as refreshment contractors, and had yet a seven years 
lis 4 Se Oe ongen Or agate lease of their premises to run. They had cause to make serious 


have indicated is 44 miles. Of this 24 miles are in Airdrie and : s 
two miles in Coatbridge. This plainly points to the power 5 rad das 1896, rie meal e new 1 
station and depot being in the neighbourhood of the boundary 100 ( 
$ Í considerable. The railway tunnel ran beneath the pavement, and 
line between the two burghs, where there would be no difficulty the oscillation caused by the work was felt continuously day and 
in getting an acre of ground with both railway connection and | night, beds and farnitare rocking, and some of the walls cracking 
& supply of water for condensin purposes. From this central | to such an extent that the claimants were in fear of their personal 
int it would be quite simple to operate to the extreme | safety, and had culled in a surveyor to report on the subject. The 
undary of either burgh with direct current of 500 volts, and | property suffered to a large extent, and it was in this connection 
comply with the Board of Trade regulations. The power-house | that damages were now sought. 
and depét arrangement would, of course, require to admit of On behalf of the railway company eeveral expert mining engi- 
such extensions as may reasonably be anticipated. The plant | neers were called, who exp an emphatic opinion that the 
in the power-house should be primarily designed for traction | damage complained of by the claimants could not possibly have 
purposes, but it should also be adaptable for lighting purposes | resulted pin E ished in operation in connection ma 3 
and for the supply of motive power to other users, so that the 1 4 "a mane 180 aa 5 5 9 
one central station can supply electric current for these several | oro found camage bo the age ot tho bul cing, bhe ente 


Th : h : the foundations, and to certain recent structural alterations. 
a a details will have no difficulty 1 gi a fe dae 17 down ee a ve which lasted four hours, the Jury 8 that 
i t h t sed by the rail ; 
Service to be Provided for.—It will be necessary at the o damage had not been cau y the railway works, and gave a 


4 ; verdict for the defendants. — Financial News. 
beginning to provide for an all-day 10 minutes’ service over the 
entire route indicated.. This will take eight cars, and if you 
add two spare cars it gives a total of 10. A closer service will 
be required on Saturdays and on special occasions. This can 
be met either by extra motorcars, or by attaching trailers to the 
regular motorcars. As a rule, there is greater danger in using 
trailers, but considering the traffic and the fine wide streets in 
our case, I should have no hesitation in using them. If you 
had eight trailer cars you could almost double your carrying 
capacity when it is required. 

Estimate Capital Cost of Scheme.—Dealing with the tramways 
scheme alone as outlined, I should estimate the initial outlay at 
about £87,500. 

Operation.—With the 10 minutes’ service I have indicated 
you would run about 550,000 car miles per annum to begin 
with. This I would work out as follows: 


COMPANIES’ MEETINGS AND REPORTS. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE, LIMITED. 


The ordinary general meeting of this Compauy was held at 
Clifton Junction, near Manchester, on Aug. 29, Dr. F. H. Bowman 
in the chair. ae 

Tue directors’ report and accounts, published in our last issue, 
were taken as read. The Chairman, in moving their adoption, 
said the sbareholders would notice that the course of the Company 
during the past year had been one of steady progress. The 
storage battery continued to give the greatest satisfaction, and 
orders had un to pour in. There were already signs that ib 


Revenue. would be used for electric traction on all tramcar routes in the 

350,000 miles at 11d . ce 8 £16,041 13 4 | centre of cities. From the balance-sheet the shareholders would 
. Expenditure see that after providing for debenture interest they had a sum of 
350,000 miles ab GG. .. . 3 8.750 0 016.500, which the directors considered very satisfactory, taking 


into consideration the rise in the price of zinc and lead, of which 
large quantities were used in the works. Afcer writing off £5,160 
from the various accounta there remained at the disposal of the 
Company £11,229. Dividenda had absorbed of this £3,703, and 
the directors pro to carry forward £7,526, and bo declare 
a further dividend out of that money at the rate of 7 per cent. 
Further capital would be required owing to the great extension 
of the business, and it was proposed to raise that by a further 
issue of debentures. Although he would have liked to report 
reater success still, the balance-sheet was one with which they 
ad every reason to be eatisfied. 

Dr. Hopkinson seconded the resolution, which was carried 
unanimously. 

Mr. Harvey was re-elected as a director, and Messrs. Parkinson, 
Mather, and Co. as auditors of the Company. 


%% T T E A £7,291 13 4 


interest, sinking fund, and depreciation, £87,500 
at 7 per c nb. . . eee e 6 e 6,125 0 0 


£1,066 13 4 


This I consider a fair estimate for the first year. I should 
expect that during the second year the car mileage would be 
increased to 400,000 miles, and during the third year to 450,000 
miles, and that the same revenue per car mile would be 
maintained, so that the balance would increase correspondingly. 

Carrying Oul of Scheme —I am not aware of any precedent 
for two adjoining burghs working out a joint tramway scheme 
of this kind, but I don’t see where any difficulty can expe- 
rienced in getting your 5 sanctioned by Parliament. 
You would not, so far as I can see, affect any interest which 
could have a locus against you. I presume the two burghs 
would be formed into a tramway area, and the scheme would 
simply be operated without any reference to the dividin 
burgh boundaries. The burghs would be equally e 
on the Tramway Trust or Commission, which would have 
absolute control of the undertaking. The Trust would be 
empowered to borrow money on the security of the whole 
tramway undertaking and of the rates of both burghs. If 
required, an equal rate would be levied by each Town Council. 
If the accounts show a surplus over and above what might be 
called a reasonable reserve fund, the money can easily be used 
in giving greater travelling facilities to the people or in writing 
down the capital, or both. I look upon your proposal as 
eminently wise as well as thoroughly sound and practicable. 
In the absence of any detailed instructions I have endeavoured 
to place before you such information and suggestions as I thought 
you would require. I hope this report will be helpful to you in 
giving shape to your proposal. 


BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED. 


Directors: J. B. Braithwaite, jun., M. I. E. E. (chairman); Arthur 
Ayres, M I. C. E.; Jobn S. Raworth, M. L C. E.; Aymor H. 
Sanderson; Colonel Frederick George Steuart; B. H. Van Tromp; 
Edward Woods (past-president Institution of Civil Engineers). 
Consulting engineer: John S. Raworth, M.I.C.E. General 
manager: R. Percy Sellon, M. I. E. E. 

Tenth annual report, to be presented to the shareholders at the 
general meeting of the Company to be held at Cannon-strest 
Hotel, London, E.C., on Friday, Sept. 8, 1899 at 2 p.m.: 

The profit and loss account shows an available gross profit of 
£57,259. lle. 9d. After deducting maintenance, general charges, 
interest on debenture stock, and interim dividend on preference 
shares for the half-year ended Dec. 31 last, there remaing a balance 
of net profit of £26,480. 7a. 3d. The direchors recommend that 
this sum be applied as follows: 


Dividend at the rate of 6 per cent. on preference £ 8 d. 
shares for half-year ended June 30, making 6 per 
cent. paid for the ya . 5,400 0 0 
Dividend at the rate of 5 per cent. on ordinary 


(Signed) JoRN Youna. shares for the yea . baile! 5 9,000 0 0 
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Bonus payable to employés ander profit-sharing 


schome ..... ⁰⁰ d Shas 1,980 0 0 
5 reserve fun lll . 5,000 0 0 
co carried forwardddddMda A . 6,100 7 3 
£26,480 7 3 


Capital expenditure to the extent of £55,956. 28. 6d. has been 
incurred during the year on extensions of buildings and plant at 
Loughborough to enable the Company to meet the growing 
demand for electric traction and power distribution undertakings 
in Great Britain and the Colonies. The provision referred to in 
last year’s report with reference to the Workmen’s Compensation 
Act bas proved to be more than sufficient to meet the requirements 
of the case, and the directors propose that the Company should 
continue to effect ite own insurance in respect of the Act. The 
policy of developing the Company’s facilities for dealing with 
electric traction contracte has borne good fruit during the past 
year, and the works are well filled with orders for steam-engines, 
electrical machinery, and rolling-stock. The result of the year’s 
trading enables a further distribution to be made to the Company's 
employés under the profit-sharing scheme, with the results of 
which the directors continue to be satisfied. The directors have 
decided to make the Company’s financial year coincide in future 
with the calendar . A balance-sheet and report will 
accordingly be issued for the six months ending Dec. 31 next, 
and thereafter for each whole 1 ending Dec. 31. Mr. J. B. 
Braithwaite, jun., and Mr. B. H. Van Tromp are the directors 
who retire by rotation, and being eligible offer themselves for 
re-election. The auditors, Mesers. Cooper Bros. and Co., also 
retire, and offer themeelves for re-election. 


Dr. BALANCE-SHEET, JUNE 30, 1899. £ 8. d. 
Authorised capital 
150,000 6 per cent. preference shares of £2 each... 300,000 0 0 
180,000 ordinary shares of £2 each. 360,000 0 0 
£660,000 0 0 
Capital issued 
90, 000 6 per cent. preferenoe shares of £2 each... 180,000 0 0 
90,000 ordinary shares of £2 each................. ... 180,000 0 0 
3 T PA i 360,000 0 0 
r cent. perpetual first debenture stock, 
3 by debentures charged on the under - 
iss 8 5 e 125,000 0 0 
44 per cent. redeemable second debenture stock, 
part of £105,000 secured by debentures charged 
on the undertaking, £76,770; less amount 
redeemed, £26,770 00... 6 csececcnscsccesces q . 50,000 0 0 
Loans and overdraft from bankers against 
securities per conira and £28 230 uniesued second 
debenture stock kd 4 46,958 3 3 
Sundry ereditors Head office, £54,980 10+. 2d. ; 
Australian branch at April 30 1899. £242 2-4. 9d.; 
bills payable—head office, £3,022. Os. 7d. ....... 58 244 13 6 
Depreciation reserve funndadaiqaſqii seeseseeeees 10,000 0 0 
Workmen’s Compensation Act insurance fund...... 1,000 0 0 
Balance of profit and loas account, £31,880. 7s. 3d.; 
lees interim dividend paid on preference shares 
for the half-year ending Dec. 31, 1898, £5,400... 26,480 7 3 
£677,683 4 0 
Note— Liability on shares in other companiee, £15,837 10s. 
Cr. £ s. d. 
Property —Freehold and leasehold factories at 
Loughborough and Lambeth, including plant 
and machinery, as per last account. - 117,764 10 1 
Additions during the yeaõmõ-;́ . coe oe 55,956 2 6 
173,720 12 7 
Patents and goodwill, as per last account 181,397 8 9 
Stock— Goods in hand, in process 
of manufacture, work in pro- 
„ and materials at Lough- 
rough and other places. ... £125 585 12 5 
Australian branch at April 30,1899 8,215 7 4 
— — 133,800 19 9 
Debtors — Sundry accounts, lees 
vision for bad and doubSful 
ebte : Head office........ ...... . 116,602 18 10 
Australian branch at April 30, 1899 4,987 2 0 
Ditto, balance of items io transit 
and invoices rendered, lees cash 
received from April 30 to June 30, 
TSO PE AE ⁰ E T 144 9 6 
121,734 10 4 
Bille receivable—Head office ...... 1532 1 3 
Australian branch at April 30, 1899 114 1 2 
— 123,380 12 9 
Cash at bankers and in hand 
Head office cence 769 16 11 
Australian branch at April 30, 1899 352 14 0 
— — 1,122 10 11 
Shares and debentures at or below cost price ... 54,260 19 3 
Depreciation and reserve fund, invested in Consols, 
Queensland 4 per cent. Bonds, Weeb Australjan 
z per cent. and American Railroad Gold Bonds... 10,000 0 0 
£677,683 4 0 


Dr. PROrIr AND Loss ACCOUNT. £ s. d. 
Directors’ fees (exclusive of consulting engineer's 


JJ%%%% ᷣͤ // aa 1,500 0 0 
Auditors fe ees Ses 105 0 0 
, . E es -iok 5,665 4 3 
EBehblnnn!k 8 183 3 10 
Insurnsgeeees : 744 17 9 
Actual expenditare incurred under Workmen’s 
Compensation Al . 83 0 4 
Postage, stationery, and printing q N 612 19 2 
Rent, rates, and taxes neces 1,082 15 9 
Advertising and London office expenses 1,603 17 0 
Debenture stock trustees’ fees 200 0 0 
11,780 18 1 
Maintenance of buildings and plante 4,438 14 7 
Maintenance of patent! i 672 16 10 
Interest on first debenture stock to June 30, 1899 5.625 0 0 
Interest on second debenture stock to June 30, 1899 2,250 0 0 
Remainder of cost of redeeming £26,770 second 
debenture stock t . 2 611 15 0 
Balance profit carried to balance-sheet ............... 31,880 7 3 
£57,259 11 9 
Cr. . £ ad 
Balance brought forward from last account .... ... 3,118 10 2 
Gross profit on trading, including profit realised 
on securities sold, interest account, dividends on 
securities held, and part profit from realisation 
of Australian undertaking sss . 54,039 4 7 
Transtor sss. 8 101 17 0 
£57,259 11 9 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY, 
LIMITED. 


An extraordinary general meeting of this Company was held at 
Wiachester House, E.C., on Aug. 24, Mr. Beeton presiding. 

The subjoined resolutions. which were at an extra- 
ordinary general meeting on July 27, were confirmed: That the 
name of the Company be changed to ‘The Brompton and 
Kensington Electricity Supply Company, Limited.’ That the 
10lsb article of association be cancelled, and that the following 
clause be substituted therefor : (Article 101).—The directors may, 
from time to time, at their discretion, borrow or raise money ab 
interest for the purposes of the Company, and may raise and 
secure such moneys and intereet and the repayment of such 
moneys in such manner and upon such terms and conditions in all 
respects as they may see fit, and particularly may create, issue, 
make, and give respectively any perpetual or redeemable deben- 
tures or debenture stock, or any mortgage or charge on the under- 
taking, or the whole or any part of the property, present or future, 
or uncalled capital of the Company, provided that the directors 
shall not borrow or raise any sum of money which would make 
the amount borrowed or raised by the Company and then out- 
sere ts exceed the paid-up capital of the Company for the time 

ing.” 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Salford.—The Corporation will receive tenders for 100 trame 
cars until Sept. 12. 

St. Annes.—The Corporation 
dynamos, and booster, by Sept. 11. 

Luton.—The Town Council invite tenders for boilers, engines, 
storage batteries, etc., by Sept. 22. 

Cascses (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Poplar.—Tne Guardians are prepared to receive tenders for the 
supply and erection of various plant by Sept. 6. Full particulars 
in our advertising columns. 

Heckmondwike.—The Urban District Council are prepared to 
receive tenders for the supply and erection of various plant by 
Sept. 20. Full particulars in our advertising colu mns. 


Carlisle.—The Corporation invite tenders for the supply and 
delivery of plant, together with the fixing thereof, at the electric 
generating station, James-street. Tenders by Sept. 11. 


Carlisie.—The Corporation invite teuders for the extension of 
switchboard for dynamos 5 and 6, and for traction work. Tenders 
by Sept. 18. Particulars appear in our advertising columns. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 


Middleton.—The Corporation invite tenders for the supply, 
delivery, and fixing at their electricity works of the various planb. 
Tendera by Sept. 20. Particulars appear in our advertising 
columns, 

Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of the various light railway 
plant. Tenders by 12 noon on Oct. 24. Particulars appear in our 
advertising celumns, 


invite tenders for engines, 
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Bermondaey.—The Vestry invite tenders for various work and 
material to be provided and erected for the fitting of the electric 
light at the town hall. Tenders by 12 noon on Sept. 13. Par- 
ticulars appear in our advertising columns. 


Grays.—The Grays Thurrock Urban District Council invite 
tendera for the construction of a refaee destructor in connection 
with tueir proposed electricity works. Particulars, etc., may be 
obtained on application to the surveyor, Mr. Arthur C. James, 
A. M. I. C. E. Tenders by 12 noon on Sept. 14. 


Itfracombe.—The Urban District Council invite tenders for the 
supply and erection of—(Section A) boiler-house plant, boilers, 
economiser, fittings, etc.; (B) engine-house plant, steam dynamoe, 
condensers, pumps, steam and exhaust pipes, etc.; (C) switch. 
board, etc.; (D) underground mains, lamp-posta, etc.: (E) 
accumulators ; (F) meters ; (G) crane, etc. ; (H) builder. Tenders 
by Sept. 25. 

East Ham.—The Urban District Council invite tenders for the 
supply and erection of the following: (Section A) combined 
electric light and traction plant—engine, generators, overhead line 
equipment, motorcars, switchboard, arc lampe, etc. ; (B) water- 
tube boilers, feed pumpe, piping, condeneers, cooling tower, tank, 
and purifier ; (C) cable for electric lighting. Tenders by 12 noon 
on Sept. 9. For details see advertisement. 

London, N.E.—Thbe Electric Lighting Committee of the Hackney 
Vestry invite tenders for foar sete of direct-current steam dynamos 
(either high or low speed). Specification, etc., may be obtained 
from Mr. Robert Hammond, M. I. C. E., the consulting engineer to 
the Vestry, 64, Victoria-street, Westminster, London, S.W., on 
payment of £5. 5s., which sum will be refunded on the return of 
the specification filled up with a bona fide tender. Tenders by 
4 p m. on Sept, 12. 

East Ham.—The Urban District Council invite tenders for the 
supply and delivery of 820 tons of steel girder tramway rails 
(90lb. per yard), together with all the necessary fishplates, bolte, 
and tie-bars. Specification, etc., may be obtained from the 
Council's electrical engineer, Mr. W. C. Ullman, M.I.E.E., The 
Limes, White Post-lane, East Ham, on payment of £2. 2s., which 
will be returned on receipt of a bona fide tender. Tenders by 
12 noon on Sept. 9. 


Waterloo (Lanos.).— The Urban District Council invite tendere 
for the supply of steel rails, with fishplates, bolts, nuts, tie bars. 
ebte., and for the construction of about 1 mile 5 furlongs of 
tramway track, including approximately 2,806 superficial yards 
of wood paving and 26,147 superficial yards of granite sett paving. 
The work will be let in two contracte: (Contract No. 1) steel 
rails, fishplates, etc. ; (2) laying the tramway track and construc- 
tion of roadway. Specifications, ebo., may be obtained from Mr. 
F. Spencer Yates, A.M.I.C.E., surveyor to the Council, Town 
Hall, Waterloo, on payment of a deposit of £2. 2s., which will be 
returned on returned on receipt of a bona fide tender. Tenders 
by Sept. 6. 

Southport.—The Corporation invite tenders for (Specification 1) 
supplying, delivering, and laying tramrails points, crossings, etc., 
and bonding and laying permanent way, exclusive of concretin 
and paving; (Specification 2) supplying, delivering, an 
erecting overhead equipment, including poles, trolley wires, guard 
wires, etc. Specifications, etc., can be obtained from Mr. J. 
Davies Williams, town clerk, Town Hall, Southport, on payment 
of £3. 34, (for each specification), which will be returned on the 
receipt of a bona fide Tender. Plans and . may be seen 
at, and particulars obtained from, the office of the borough 
engineer. Mr. R. P. Hirst, as to Specification l. and from the 
electrical engineer. Mr. C. D. Taite, as to Specification 2. 
Tenders by Sept. 12. 

Tiflis.—The Town Council of T. flis offers the concession of the 
Tiflis tramways on the following principal terms: (a) The con- 
tractor binds himself to continue the working of the different 
lines exploited now by La Société Anonyme Belge, pursuant to 
the contracts of 1881 and 1885, those lines consieting of about 
21 versta. (b) The contractor binds himself, besides, to construct 
and to work the following new linea: to Didoubé, Avlabar, 
Navtlong, Sadobui, Soloaki, and Vardissouban, besides that from 
the Armenian Bazaar. The expropriation of private properties on 
this new line regards the contractor. The line from Ortatchali is 
to be prolonged as far as the Government prison, and that from 
Olginski present station to be extended to three additional verste 
beyond the gardens on the Vera. The extent of these future lines 
is 15 versts approximately. If the construction of any one of the 
above-mentioned lines should be found non-realisable, the con- 
tractor is bound to supply its place by another line, with the 
consent of the town. The constraction of other lines not indicated 
above depends on the Municipal Council of Tiflis. (c) The con- 
tractor binds himself to replace the present horse traction 
by electric power on all the lines. The contractor is bound 
to replace the present horse traction by electric power on 
the lines already exploited, and to employ on the new lines 
the same electric power. (d) At the ex ration of the lease 
(or contract) all the lines of the tramway, with all the material 
and plant, become the property of the town of Tiflis, to which the 
contractor shall deliver them gratis and in good condition. (e) All 
the other conditions, euch as the duration of the concession (which 
in any case shall not exceed 30 years from the date of the signature 
of the contract), the security required from the contractor as a 
guarantee for his fulfilment of the contract; the terms of the 
poasible redemption of the lines by the town before the expiration 
of the lease or contract; the question of fares, etc., must be 
mentioned in writing to the managing department by the person 
or persons who wish to have the concession, These declarations 


must be presented, in sealed onvelopes, to the Town Council, 
Managing Department, Tiflis, Tranacaucasus, not later than 
Oct. 2-14, 1899, at noon, the hour at which all the envelopes will be 


opened. 
RESULTS OF TENDERS. 


Glasgow.—The Committee have now decided to recommend to 
the Council the acceptance of Messrs. John Musgrave and Sons’ 
(Bolton) tender of £95,516 for the tramways engines. 


Burton-on-Trent.—The Cemetery, Fire Brigade, and Markets 
and Fairs Committee have accepted the tender of Mesers. W. J. 
Furse and Co., Nottingham, at £135, for lighting the market hall 
with electric light. 


Middlesbrough.—The Corporation have accepted the following 
tenders for erection of electricity works : Cook, Stockton-on-Tees, 
buildings, £10,280 ; Ridley and Sons, Middlesbrough, piling and 
foundations, £3,019. 

Blackpool.—The Electric Lighting and Tramways Committee 
have decided to recommend the Council to accept the tender of the 
British Thomson-Houston Company, Limi for the 10 car 
equipments, and that of the Barrow Steel Company for about 280 
tons of tramrails, 


BUSINESS NOTES. 


Klondyke.—A telegraph line from Juneau to Skagway is to be 
opened for traffic by Oct. 1. 

Pwnhell.— The Council intend to take the necessary steps to 
procure powers to light the borough with electricity. 

Walker.—The Council have applied to the Newcastle Corpora- 
tion for the erection of a power station to generate electricity. 

Felixstowe.—A provisional electric lighting order is to be 
obtained by the Felixstowe and Walton Urban District Council. 

Barnstaple.—Tbe Town Council decided last week to apply for 
a provisional order empowering it to supply electricity for public 
and private lighting. : 

Fenton.—At the last meeting of the Urban District Council the 
Clerk reported that the Royal assent had been given to the Fenton 
electric lighting order. 


Flamborough.—The Electric Power and Traction Company 
Limited, has approached the Parish Council with offers of a lighs 
railway and electric light. 

Sunbury.—The National Telephone Company is to be allowed 
to erect poles from Watersplash Farm to the pumping station of 
the East London Water Company. 

Blackburn.—The charge for electricity for motive power has 
been reduced to lid. per unit to consumers of over 100 unite per 
quarter per brake horse-power installed. 

Airdrie.—The Light Railway Commissioners will bold an 
enquiry at Motherwell on Sept. 20 into the question of the pro- 
posed light railway between Motherwell and Wishaw. — 

Epsom.—The Urban District Council have received a com. 
munication from the Board of Trade approving of the scheme the 
Council proposed to adopt for lighting the district by electricity. 

London Gasette.— A receiving order has been issued. dated 
Aug. 25, re H. W. Thane, 32, The Hill, Northfleet, Kent, electrical 
and general engineer, at the Rochester Court, on debtor's petition 

Poole and District Light Railway Order, 1899.—The Board of 
Trade have confirmed an order authorising the construction of 
light railways in the county of Dorset, from Poole to County Gates. 

Dover.—It ie proposed that during the visit of the British 
Association the Granville Gardens should be specially illuminated 
by electricity at a cost of £75 and the monument at £16 for 
14 hours per week, 

Pontypool.— The Urban District Council have decided to 
approach the electric light and power company with a view to 
opening negotiations for the purchase of the company’s works on 
behalf of jhe town. 

Appointments Vacant.— The Torquay works require an arc- 
lamp trimmer.—The Belfast Corporation have vacancies for two 
inspectors. Particulars of other vacancies will be found in our 
advertising columns. 

Chatham and District Light Railway.—The Board of Trade 
have confirmed an order authorising the construction of light rail- 
ways in the county of Kent, in the borough of Chatham, and the 
urban district of Gillingham. 

Removal —The Helicoid Locknut Patents (Parent) Company 
Limited, whose speciality is the automatic locknut, have remo 
their offices from 147, Dashwood House, New Broad-street, E.C., 
to Acton-hill Works, Acton, W. 

Larne.—The Urban District Council have appointed a com- 
mittee to consider the entire question of the future lighting of the 
urban district, whether by gas or electricity or both, and who 
may, with the consent of the Council, consult experts. 

Electrical Wool-Pulling Syndicate, Limited.—This Company 
has been registered, with a capital of £15 000 in £1 shares, to 
acquire certain patents for improvement in the means or method 
of and apparat us for removing wool or other hair from skins. 

Personal.—Mr. J. J. Steinitz has resigned his ition as 
engineer-in-charge of the Weet Ham Corporation electricity works} 
having obtained an appointment with the Electrical Power Distri- 
bation Company, Limited, Surrey House, Victoria-embankmeant, 


ford. — Colonel A. C. Smith has held a Local Government 
Board enquiry into the application of the Urban District Council 
for sanction to borrow £4,400 for the purchase of land in Ley- 
street as a site for a depôt, electric lighting, and tramways station. 


Barnsley.—At the meeting of the Town Council on the 29th 
ult. the Harvey Institute Committee recommended that advertise- 
menta be issued for tenders for the supply and fixing of the fittings 
required in the public hall for lighting the building with elec- 
tricity. 

Davy Improved Aro Lamp Syndicate, Limited.—This Com- 
pany has been registered with a capital of £2,100 in £1 shares, 
and the object ia to adopt an agreement with W. J. Davy, and to 
carry on the business of electrical engineers, arc lamp manu- 
facturers, etc. 

Portuguese Tramways Construction Company. Limited.— 
This Company has been registered with a capital of £1,000 in 
£1 abares, and the object is to construct or acquire railways, tram- 
ways, etc., and to carry on the business of electrical and general 
engineers, etc. i 

Stock Exchange Settlements.—Application has been made to 
the Stock Exchange Committee to appoint a special settling day 
in and grant a quotation to the British Westinghouse and Electric 
and Manufacturing Company, Limited, 6 per cent. preference 
shares of £5 each. 

Lewesteft.—The decision of the Town Council to construct 
electric tramways for the benefit of the ratepayers has been 
waived fora time pending the result of the application by the 
East Anglian Light Railway Company to construc their line 
under the Tramways Act. 

Camberwell.— The County of London and Brush Provincial 
Electric Lighting Corporation, Limited, having completed their 
mains in the parishes of St. George, St. Olave, and St. Thomas, 
Southwark; St. John, Horsleydown ; and St. Giles, Camberwell, 
are open to receive applications for supply. 

Award.—The Cape Asbestos Company, Limited, 8, Minories, 
London, E.C., have been awarded a gold medal and diploma of 
merit at the Greater Britain Exhibition, West Australian Section, 
Earl’s Court, for the excellence of their exhibits in blue asbestos 
removable coverings for boilers, steam - pipes, etc. 

Queensbury.—The District Council have instructed their clerk 
to apply to the Board of Trade for the date of the enquiry which 
must precede the construction of their tramline. The plans are 
ready for official sanction, and permission to go on is all that is 
required. The live will be about two miles long. 

Middlesbrough.—The Streete Committee have agreed not to 
oppose the tramway company’s application to the Board of Trade 
for extension of the time for the completion of their works until 
August next, on condition that the company would agree to the 
pointe in dispute between them and the Corporation. 

Street-Lighting Company, Limited.—This Company has been 
registered with a capital of £30,000 in £1 shares, and the object 
to adopt an agreement with the Liverpool Meter Company, 
Limited, and its liquidatore, and to carry on the business of 
mechanical and electrical engineers, ironfoundeis, etc. 

Beverley.—Avt the last quarterly meeting of the Town Council 
an application from Messrs. Bennett and Ward Thomas asking 
for an interview as to the making of a light railway from Beverley 
to the Hull and Barnsley Railway was agreed to. The Town Clerk 
is still continuing his enquiries in boroughs where electric lighting 
has been adopted. 

British Columbia Electrico Railway. — Tbe Financial Times is 
informed that Mr. Charlea Augustus Verne (director of the Southern 
Punjaub Railway, the Dooars Tea Company, and of the Russian 
Petroleum and Liquid Fuel Company, Limited) hes been elected 
to fill the vacancy in the directorate caused by the death of Mr. 
Reginald Northall- Laurie. 

Kalgoorlie Electric Power and Light Corporation, Limited — 
This Company has been registered with a capital of £225,000 in 
£1 shares, and the object is to adopt and carry into effect an agree- 
ment with the Kalgoorlie Power Syndicate, Limited, to establish 
and maintain a system of generating and supplying electricity for 
mining or other purposes etc. 

Dissolution of Partnership.—The partnership hitherto sub- 
sisting between Mr. Reginald P. Wilson and Mr. W. H. Story, 
under the name of Wilson and Story,” and carried on at 66, 
Victoria-street, S. W., has been dissolved as from Aug. 31, and in 
the future the business will be continued by Mr. Wilson alone, at 
the same address, under the style of ‘‘ Reginald Page Wilson.” 


Darwen.—The Corporation’s electric light works at Victoria 
Bank are now almost ready for opening. The engines were 
running on two or three evenings last week. The street-lighting 
will not be ready for some three weeks yet, and the new works 
will then be formally opened. The charge for current has been 
fixed at 44d. per unit. The refuse destructor has been completed, 


Heokmondwike.—The District Council have approved the plans, 
specifications, and estimates, pre by Mr. Hawtayne, the con- 
salting electrical engineer, of the necessary works for providing 
an inetallation of the electric light, and have decided to apply to 
the Local Government Board for sanction to borrow the sum of 
£14 000 to carry out the scheme on the lines laid down by the 
engineer. 

Af-ican Cable Tariffs.—We learn that the Eastern Telegraph 
Company’s greatly reduced tariffs for telegrams to South Africa 
will come into force to-day (Sept. 1) The charge to Cape Colony. 
Natal, Orange Free State, and the South African Republic, will 
be 4s, per word; to Rhodesia (south of Zambesi), 4s. 2d. per 
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word ; and to Rhodesia (north of Zambesi) and Nyassaland, 4s. 5d. 
per word. 

Barcelona Tramways.- At the general meeting of the Barcelona 
Tramways Company, Limited, held on Wednesday at Winchester 
House, it was stated that, owing to the enormous increase in the 
number of passengers everywhere waiting to be carried by electric 
tramways, 40 or 50 additional cars were required, which would 
necessitate an additional capital amounting, with the recent loans, 
to £100,000 l 

Oldham. —The Town Council have adopted the minutes of the 
Electric Lighting Committee, referred back at the previous meet- 
ing of the Council. The committee propose to expend £4,000 on a 
boiler-house at Rhodes Bank, in order to meet the increasing calls 
for electric light, and to prepare for the demands which will be 
made upon them when the local tramway services are municipalised 
and converted from horses and steam to electric traction. 


Cleethorpes —At a special meeting of the District Council last 
week, the recommendation of the Electricity Committee that the 
Council engage Mr. A. S Barnard as electrical expert in con- 
nection with the propoeed electric lighting works at Cleethor 
was adopted, and the clerk was requested to make an application 
to the town clerk of Hull for the permission of the Hull Corpora- 
tion to allow Mr. Barnard to act foc the Cleethorpes Council. 


Luton,—We learn that the tenders for the electric light works 
will probably not be settled before October. Mr. Snell, the con- 
sulting engineer to the Corporation, has reported on the Brussels 
tramways, which are worked on an underground. system, and he 
calculates the coet of cleansing at £100 per annum per mile of 
track. The cost of the overhead system is estimated at from 
£7,000 per mile, while the conduit lines average something over 
£11,000 per mile. 

Pe:fect Arc Lamp and Accessories Company, Limited.— 
This Company has been registered with a capital of £10,000 in £1 
shares, and the object is to acquire the righte of F. R. Hill and 
A. V. Gifkins in an agreement with Hill and Gifkins and the 
Hagedorn and Ward Manufacturing Company, for the gale of the 
Perfect arc lamp, and certain other contracts of the said firm of 
Hill and Gifkine, and to carry on the business of electricians, 
electrical engineere, etc. 

hefleld.—Sir Francis Marindin, accompanied by the Lord 
Mayor, made an official inspection of the Tinsley and Netheredge 
section of the new electric tramway on Friday. It is expected t 
new service will be opened on Sept. 4. The Lord Mayor of Sheffield 
(Alderman W. E. Clegg), in replying to a vote of thanks for his 
services in opening the Pitsmoor flower show last week, said he 
hoped that by the first week in October the residents at Pitamoor 
would have the trams, at any rate, as far as the top of the road. 


Plymouth.—Tenders are to be invited for the sapply of the 
necessary rails, bonds, etc., and electric equipment for the 
Compton section. Mr. Rider (the electrical engineer) has stated 
that, irrespective of the plant already laid down, there is room at 
the present buildings for plant sufficient to drive the whole of the 
cars in the towa. The proposed agreement between the town and 
the National Telephone Company with reference to the laying of 
underground wires, has been sent back for the reconsideration of 
the Works Committee. i 

Lancashire.—At the quarterly meeting of the Lancashire 
Asylums Board on the 24th ult., it was resolved that, subject to the 
approval of the Secretary of State, a sum not exceeding £24,000. 
be granted out of the asylums fund for providing an electric light 
installation at Rainhill Asylum. An amendment that only £5,000 
be granted, and that it be utilised for the repair of the existing 
gas plant at Rainhill, was defeated. The report of the Plans 
Committee was . It stated that the erg of the proposed 
electric light installation at Rainhill Asylum had again been passed 
for acceptance by the Roard. i 

Sunderiand.—Mr. R. H. Bicknell, M. I. C. E., held an enquiry 
on the 29th ult. into the application of the Corporation for power 
to borrow £40,000 for the purposes of electric lighting. The 
Town Clerk (Mr. F. M. Bowey) stated that they were making the 
present application in order to provide electric power for the 
trams, and also to enable them to extend their mains for 
the ordinary supply of light. It was stated that the net profit 
on the working of the electric station last year was £352. The 
commissioner complained of the absence of full drawings of the 
various projecta, and stated that the application would not be 
granted until these were furnished. 


Egrement.—At the last meeting of the Urban District Council 
the clerk read a letter from Messrs. Bennett and Ward Thompson, 
consultiog electrical engineers, Manchester, stating that, with a 
view to the introduction of an electric traction scheme either 
under the Tramways Act or the Light Railways Act in the district, 
they should be glad if the Council would afford their engineer an 
interview in order that the proposed scheme might be explained to 
them in detail. The importance of such a scheme would be of 
incalculable value to the Council’s district, as the time for running 
the cars would be often and continuous. As the roads in question 
Poog to the County Council, the applicante were referred to that 

y. 

Ha'ifax.—The Corporation Tramways Committee have resolved 
to recommend the Town Council to obtain parliamentary powers 
for extending the tramways to Ripponden and Rishworth, vid the 
new road which it is pro to construct from Skircoat to 
Sowerby Bridge through the Pye Nest Estate. The Improvement 
Committee have decided to recommend the construction of this 
road on condition that the land required is given. The cost of 
the proposed new road is estimated at about £22,000, The 
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committee have aleo decided to recommend the Town Council 
to obtain powers for extending the tramways to Brighouse, vid 
Hipperholme, Hove Edge, and Bailiffe Bridge, in addition to the 
route previous adopted vid Elland. A branch line from Mytholm- 
royd to Cragg Vale is alao recommended. 


Huddersfield.—At the meeting of the Town Council last week 
the Tramways Committee recommended that, the conditions being 
satisfactory, the forthcoming tramway extensions should include 
Upperhead-row and Outcote-bank. The Mayor, Alderman Haigh, 
the deputy chairman, and Mesers. Firth and Moore were annointed 
a sub committee to receive representatives from the Mirfield, 
Slaithwaite, aud Marsden Urban District Councila -with regard to 
the request to eecure the running of Huddermield Corporation 
tramcars to their districts. In reaponse to a similar request from 
the Brighouse Town Council, it has been agreed to recommend that 
powers should be obtained in the next Act of Parliament to lay a 
tramway to Brighouse, Bailiffo B' idge. and if a new road be made, 
a circular route by way of Rastrick to Fixby and Birchencliffe. 


Electric Lighting and Traction Company of Australie —Thia 
Company has been formed with a share capital of £300,000 in £5 
shares, equally divided into 6 per cent. cumulative, preference, 
aod ordinary, with the object of supplying electricity for lighting, 
traction. and other purposes in the Australasian colonies. The 
Company purposes to purchase the undertakings of the New 
Australian Electric Company, Limited, and of the A.U. Alcock 
Electric Light and Motive P »wer Company, Limited. both of which 
are already ing on business in the supply of electricity in the 
city and suburbs of Melbourne. The Melbourne City Council bas 
arranged to purchase the properties of the companies within the 
city area upon terms which include the supply of power in bulk 
to the Council until euch time, not exceeding three years, as the 
municipal station ia erec’ ed. 


Eocles.—A meeting was beld on the 24th alt. at the Town Hall, 
Eccles, where reoresentatives from the Little Lever. Radcliffe, 
Barton Raral, Farnworth. Worsley, Whitefield, Urmston, and 
Little Hulton District Councils and the Eccles Town Council 
attended iu order to consider a echeme for the construction of 
electrical tramways to connect the above districts with the Salford 
Docks. The length of the proposed line ie about 12 miles, and it 
will pase through districts with an estimated population of 250,000 
and a ratable value of £500 000. The conference was private, but 
we learn that it was decided to recommend the various authorities 
represented to agree to the construction of electric tramways 
through their districts, The lines are to be worked by a private 
company, the Councils to have the option of acquiring the lines at 
the expiration of 7, 14, or 21 years. The conference stands 
adjourned for a month to allow the respective Councils to discuss 
the matter. 

Weadon.—The Yeadon correspondent of the Yorkshire Post 
writes: ‘‘A new development took place laat week with respect 
to the suggested tramway from the Leeds city boundary through 
Horsforth and Rawdon to Yeadon. Hitherto the Joint Tramway 
Committee appointed by the Districe Councils of the three tawn- 
ships have been informed that the Leeds Corporation would not 
entertain the idea of extending their tramways bevond the city 
boundary, but a deputation which interviewed the Parliamentary 
Committee of the Corporation last Thursday came away with the 
impression that the Corporation were willing to consider the 

uestion of extending their tramway to Henshaw and Yeadon.” 

ta recent meeting of the Joint Tramway Committee, at Rawdon, 
it was decided that the joint committee should wait upon one of 
the Corporation committees with reference to the question, and 
that the Corporation should be asked to answer the same queries 
as the private firms who are seeking to carry on the undertaking. 


Liverpool. We extract from the Liverpool Post as follows: 
The city engineer is on his mettle ; he has during the last week 
or two been performing feats in the way of tramway laying. The 
new double line in Whitechapel was put down in four days, that 
along Dale-street in about three days, while Castle-street was done 
in about half that time. In fact, the inner circle of electric 
tramlines will be laid in a week or two. The work seems to be 
done in a regular systematic fashion. While one gang of navvies 
tear up the pavement, another wheel the setts into side streets, 
where other gangs chip the tar off them and make them ready for 
relaying. eanwhile the concrete is cleared, the lines put into 
position, bedded, and bonded. No sooner is this done than the 
setts are brought back from the chippers and down they go once 
more. All these processes are in operation simultaneously ; in 
fact, one would think the men were military engineers laying lines 
of emergency railway. The discipline appears first class. Mr. 
Brodie is evidently determined to make things hum, and it will 
clearly not be his fault if the electric system is not complete in 
two years.” 

Lynn.—The Oorporation have commenced to supply electric 
current to private consumers. Two complete sete are now in 
pa maoni use at the engine-house, under the supervision of Mr. 

illing, the resident electrical engineer; they include two gas 

nerators, two engines and dynamos, and the whole of the 

atteries. The third gas-engine has been fixed, and a fourth 
is in course of erection. The street mains have also been 
taken over. Up to the present about 35 customers are 
using current. The light appears so far to have given every 
satisfaction. Negotiations are pending between the Sanitary Jom- 
mittee and the gas company with a view to the continuance of the 
gas lighting for a time in the streets which cannot be supplied 
with electric light at present. The Electric Lighting Committee 
are at the same time steps to light as large an area ss 
possible. It is hoped that a delivery of about 100 lanterne for the 


posts and brackets already fixed will be to hand in a few days, and 
if the Sanitary Committee do not come to terms with the gas 
company. these will be spread about the town so that as few streets 
as possible may be left without light. The Local Government 
Buard have sanctioned an additiona! loan of £2 500 for extending 
the street-lightinu into all parts of the town now lighted witb gas, 
and the additional work has already begun, the contractors having 
tendered for the main part of the work subject to these extensions. 

Technical Olisses.—From full particulars of the winter 
sessions appearing in our advertising columna, it will be seen that 
the examinations for the City and Guilds of London Institute's 
courses of instruction at the institute’s Central Technical College 


(Exhibition -· road), and those at the institute’s Technical College, 


Finsbury, are held in September, and the sessions commence in 
Octuber. The former provides higher technical instruction for 
students not under 16 preparing to become civil, mechasical, 
or electrical engineers, chemical and other manufacturers. and 
teachers The fee for a full associateship course is £25 session. 
At tho City and Guilds Technical College, Leonard - street, City- 
road, E. C., intermediate instruction is given to day students not 
under 14 years of age preparing to enter engineering and chemical 
industries. The fres are £15 per eeesion.— The full curriculam for 
the King’s College associatesbip in mechanical, civil, or electrical 
engineeriny, architecture, chemical manufactures, and metallurgy 
extenda over a period of three years. A shorter course of two 

ears qu liſſes for the certificate in engineering, etc. The 
Bieineas electrical laboratory (founded by Lady Siemens), and 
the mechanical engineering laboratory and workshope, the 
metallurgical laboratory, aod others, are fitted with all the 
necessary appliances for the moat advanced practical and research 
work. We note that there will be a few rooms vacant for resi- 
dent students in the college next term Evening and Saturday 
morning classes will also be held.—The Durham College of Science, 
Newcartle-upon-Tyne, has departments of mechanical and marine 
engineering, naval architecture, electrical. engineering, mining, 
and metallurgy. The lectures begin Oot. 3, 1899.— Complete 
courses of inetruction are arranged at the University College, 
Liverpool, in civil engineering, mechanical engineering, and 
electrical engineering. These courses enable students to qualify 
for university degrees, and for the college certificates in engineer- 
ing. They vumprise, in addition to special engineering, lectures 
and laboratory work, instruction in mathematice, physics, electro- 
technics, and chemistry. Session 1899.1900 commences Oct. 2.— 
Applications for admission will be received up to Monday, Oct. 2, 
to the departments of civil, mechanical, and electrical engineer- 
ing at the Yorkshire College, Leeds. 


Dob in.—Mr. R. S. Tresilian, secretary of the Dublin United 
Tramways Company, bas sent the following letter to the Dablin 
Corporation, in reply to a demand that three men ehould be 
employed on each car on the electric tramway — a driver or 
motorman, a conductor to start and stop the car, and a collector 
of fares: I am instructed, in reply, to state, for the information 
of your committee and the public, that since the opening of the 
electric tramways, more than two years ago, only one accident 
occurred, due to the falling of wires, which was attended with 
the elightest injury to any person. I refer to the recent falling of 
the wires under the railway bridge in Amiens-street, where, owing 
to the bridge being so low, the overhead construction was of a 
difficult and complicated character. Since this accident occu 
your committee have approved of a method of improving the con- 
struction of the overhead wires ander this bridge which will pre- 
vent the possibility of such an accident occurring again. In view 
of the foregoing, my Board see no necessity for employing a third 
man to manage the trolley rope un each of their cars, which is not 
required anywhere in the world where electric traction on the 
overhead system is in operation. The trolley rope is not an 
essential feature in this system of electric traction.” The 
inauguration of the electric tram service to Rathmines and 
Terenure took place on the 28th ult., and is described in the local 
Press as successful from every point of view. There was no fo 
opening ceremony. The system is being worked from the power 
station at Ringsend, which is nearly completed. Two of the six 
engines required for the dynamos are in working order, and it is 
expected that in less than a month the works will be finished, and 
the entire tram service in the city electrically equipped. Twenty- 
two miles out of about 50 miles of street tramway traffic, under 
the control of the Dublin United Tramway Company, are at 
present being worked by electric traction. The Inchicore and 
North Quays lines will next be converted from horse haulage into 
electric traction, and the others will receive attention in accord- 
ance with the progress that will be made in generating the necee- 
sary power at Ringsend. The existing systems will be worked 
from this station, and it is anticipated that the electric tramways 
to the Hill of Howth will be served from the power station at 
Clontarf. 

Limerick.—A private meeting of the Corporation Committee, 
to enquire into the scheme of the Limerick Electric Tramways 
Company to lay down a line of city trams, was held on the 24th 
ult. The provisions of the scheme were explained by Mr. H. 
Faller, after which the committee adjourned for further informa- 
tion. Further details of the scheme have been obtained by 8 
representative (f the Limerick Chronicle in an interview with Mr. 
Fuller, who said the tramways would cover eight miles in all, and 
a branch between the docks and the railway terminus would be 
built on the ordinary 5ft. Gin. gaugo, and on which railway wagons 
could be worked to the ship’s side. This connection is one 
has been advocated for years paet in the interest of the develop- 
ment of the trade of the port. He pute the expenditure of the 
whole scheme down ab £70,000, and calculates the construction at 
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£5,000 a mile. The company do not propose to make any offer to 
the Corporation for the use of the streete, as they consider that 
their coming to Limerick and spending a large amount of money, 
and affording a large amount of dra ployment, ought to sufficiently 
compensate the Corporation. The company should block-pave 
3,500 equare yards per mile, which would mean over the eight 
miles 28 000 square yards, and as the Corporation intended going 
in for block paving, this work would be a great saving to them. 
As to the probability of the tramways interfering with jarveys 
and carriers, it was, be said, a moot point whether the develop- 
ment of trade and bueiness, which certainly followed the introduc- 
tion of electric traction, wae not better for the city and ite 
inhabitants than the present state of things. There was no case 
on record in the 15,0U0 miles of electric tramways in the world 
where they had done any harm. Take the case of Dublin. Before 
there was a mile of tramways in that city there was a large number 
of cars and cabs of an inferior description. Now there were over 
30 miles of tramwaye, and there were more than 10 times the 
uriginal number of cars and cabs of a vastly superior description. 
Limerick was not differently situated from any other city in the 
world. Supposing the Corporation insisted on the company paying 
them a rental, it would be ultimately the people who would have 
to pay either in increased fares or in an inefficient service, and as 
ic was the puorer people who supported tramways they had now 
become alive to the fact that such schemes ought not to be taxed 
by corporations in such a way, but, on the contrary, freely 
encouraged. 2 


Leeds.—The Yorkshire Post gives the following interesting 
particulars of the electric light extensions: Since the electric 
lighting works of the Yorkshire House-to-House Electricity Com- 
pany were taken over by the Leeds Corporatinn towards the end 
of last year, the plant has been gradually extended to meet the 
growing demand for the illuminant, and that, too, despite the 


record consumption of gas during the firat six months of the present | 


year. The quantity of gas sold during that period was the highest 
that has ever been known, and while the record was being broken 
io this direction the demand for electric light has apparently like- 
wise increased. The explanation is doubtless to be found in the 
marvellous growth of the city on every hand. To meet the electric 
lighting requirements of the city, the Lighting Committee—of 


which Alderman Wigram is chairman—are not only adding to | 


the machinery at present in use at the works in Whitehall- 


road; they are also taking steps to have extensions of a more com- 


prebensive character carried out. Four new Lancashire boilers are 
nearly ready for use—these being of the type previously used. The 
management are also putting in, as an experiment, a boiler of the 
water-tube type, by Messrs. Babcock and Wilcox, Limited. A 
1,000-h.p. combined dynamo engine is also being ordered, and 
two others of the same size are being constructed, one of which is 
to be at work before the winter. These are improvements that 
are to be carried out on the existing premises. With the demoli- 
tion of the Britannia Mills, which has juet begun during the last 
day or two, the Corporations will have at their disposal a valuable 
area for extension purposes. The Britannia Mills, which adjoin 
the present works and have a long frontage to Whitehall-road, 
cover an area of an acre and a half, or half an acre more than that 
on which the electric works now stand, and the space will be used 
to better advantage, inasmuch as the engines being of greater 
capacity than those on the other side, space will be economised. 
The cost of the old milla was included in the £217,000 pur- 
chase money that the Corporation paid to the Yorkshire House- 
to-House Company. For the erection of the new building that 
is to be raised, and for its equipment it is proposed to raise 
£150,000, and application for permission to borrow the money has 
been made. The engineer of the works (Mr. H. Dickinson) is just 
returning from the United States, where he has been making 
enquiries as to the different systems of generation and distribution 
of electric light, and Messrs. Hopi inson and Talbot are also to 
report as to the beet plan to be followed in future work. In all 
probability it will be a couple of years before a scheme of extension 
80 vast is accomplished. By that time, however, there will be 
ample demand on its resources, if one may judge from the develop- 
ment of the works that has recently taken place. The number of 
lights now connected with the mains fis fully 50 per cent. more 
than it was at the same time last year. It should be added that 
the mains in the Hunslet district are just pope and intending 
consumers in that part of the city may have their supply almost at 
once.” 


Falham.—<A special meeting of the Electric Lighting and Dust 
Destructor Committee of the Vestry has been held to consider 
communications from the consulting engineer, the General Electric 
Company, Limited, and their sub-contractors for engines, Messrs. 
Willians and Robinson, with regard to trade union rate of wages. 
The following letter was submitted from Mr. Medharst, the engi- 
neer, who attended: Westminster-chambers, 13, Victoria-street, 
S.W., Aug. 14, 1899. W. J. H. Denselow, Esq. Dear Sir,—I 
enclose herewith copy of letter received from the General Electric 
Company, Limited, from which you will see that Mesers. Willans 
and Robinson, the sub-contractors for some of the smaller engines 
in your electric lighting station, refuse to be bound by the terms 
of the contract in respect to the payment of trades union rate of 
wages. You will see from the General Electric Company’s letter 
that Messrs. Willans and Robinson have prepared a full state- 
ment of the wages, etc., that they pay their workmen, 
and that these they are prepared to pay for work under- 
taken for your Vestry. I shall glad if you will 
arrange for a committee meeting at an early date for the 

cposee of discussing this queetion.—Yours faithfully, F. H. 

EDHURST.” The General Electric Company wrote as follows: 


“ Peel Works, Adelphi, Salford, Aug. 9, 1899. To F. H. 
Medhurst, Esq.—Dear Sir,—We regret to inform you that Messrs. 
Willans and Robinson refuse to be bound to pay the union rate of 
wages, and we give you below extract from their letter: ‘We 
have no reason to fear a comparison of the rates we pay with those 
paid by any other firm in our district, but we must decline, and 
always have declined, to accept union rates, or anyone else’s, as a 
standard binding upon us. Under these circumstances, unless 
you get the clause withdrawn, we must ask you to place the order 
eleewhere. We enclose list showing the rate of wages paid here, 
which was prepared for the information of firms tendering to the 
Battersea Vestry, whoee order for the engines, you may remember, 
has been placed with us. We are willing to accept any clause 
which falls in reasonably with the psyment of these rates. 
We are, of course, ve ony tbat tbis opportunity for working 
with you should fall throws , bat the acceptance of this clause 
would be contrary to the principles to which we have definitely 
decided to adhere.’ Will you, therefore, please instruct us if you 
still wish us to place the order with Messrs. Willans and Robinson, 
whose rate of wages (copy of which we enclose) appear to favour- 
ably com with the rates paid in their district, or whether we 
are to p the order elsewhere, in accordance with the rider 
embodied in Clause 39 (sub letting, eto.). We may say that we 
have already prepared drawing of our dynamo coupled to Willans 
engine, but we are delaying sending this for your approval until 
we learn your decision. Unless you decide that the clause can be 
altered or ignored in this particalar instanoe, we should propose 
to supply Muegrave engines. Your kind and immediate attention 
will much oblige.—Yours faithfully (for the General Electric 
Company, Limited), (signed) Tom Hawkins.” A list of rate of 
wages paid was subjoined. It was decided that the committee 
saw no reason why Messrs. Musgrave and Co. should not have the 
contract for the exciter engines. This was agreed to. 


PROVISIONAL PATENTS, 1899. 


Ava. 21. 

16922. An improved electric spark fuse. 
Melhuish Hardingham, Clun House, 
London. (Ottomar R. Schulz, Germany.) 

16926. Improvements in or relating to electric measuring 
and indicating apparatus. Horace Darwie, Ernest 
Howard Griffiths, and William Cecil Dampier Whetham, 
111, Hatton-garden, London. 

16988. Improvements in magnetic separators. Alvin Dings, 
Fairfield, Kingston-on-Thames. mg 

16956. Improvements in or relating te conduits fer electric 
conductors. John James Bate, 6, Lord-street, Liverpool. 

16959. A new or improved devico or tool for fastening 
insulators for electric wires te the ceilings of rooms 
and other similar places. Georg Dornauf, 18, 
Buckingham-street, Strand, London. 

16960. Improvemonts in rheostats and means for operating 
the seme. Coleman de Candé, 18, Buckingham-street, 
Strand, London. (Complete specification.) 

Aud. 22, 


George Gatton 
Surrey-street, 


16980, Improvements in or relating to electric incandescent 


lamps and their conduoting wires, also applicabie te 
the conductiag wires of telephonic and other elec 
trical inetrumonts. Walter Gunn; 55, Market-street, 
Manchester. 

16999. Improvemects in magneto - electric telegraphs. 
Leonidas Gorham Woolley, III, Hatton - garden, London. 
(Complete specification.) 

17031. Improvements in effecting contact with the active 
matter of acoumulator plates and the like. William 
Phillips Thompeon, 322, High Holborn, London. - 
(Clement Payen, France.) 

17033. Improved methed of and device for switching on and 
off the iacandescent filaments of eleotric incan- 
descent lamps or the bodies serving for prelimivary 
heating incandescent bedies of conductors of the 
second olass. Josef Györffy, 6, Lord-street, Liverpool. 

17052. Improvements in or connected with electric batteries. 
James Yates Johnson, 47, Lincoln’s-inn-fields, London. 
(Chemische Fabrik vorm. Goldenberg Geromont und Co., 
Germany.) 

Ava. 23. 


17180. Improvements ia automatic electric alarms. Wilhelm 
Rausch, 6, Bank-street, Manchester. (Complete speci- 


fication. ) 
Aud. 24. 
17159. Improvements in electricity meters. George Hookham, 
18, Southampton - buildings, Chancery-lane, London. 


17203. An improvement in pole - pie fer dynamos. Hardman 
Arthur Earle, Birkbeck Bank-chambers, Southampton - 
buildings, Chancery-lane, Londo». (Complete speci- 
fication. ) 

17211. Improved holder fer telephenes. William Humphrey 
Wheatley, 40, Chancery - lane, London. (Moses 
Wohlgemuth, United States.) 

Abd. 25. 

17256. Electric log recorder. Levin Thomas Jones, jun., 60, 
Queen Victoria- street, London. (Complete specification, } 
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17246, Improvements in automatic electric testing apparatus. 
Reginald John Wallis-Jones, 73, St. Stephen s-road, Upton 
Park, London. 

17257. Improved apparatus for generating electrical pres- 
sure. (Gordon Earl Adams, 33, Bernard-street, Russell- 
aquare, London. 

17258. Improvements ia or relating to galvanic batteries. 
Alfred Julius Boult, 111,. Hatton - garden, London. 
(Joseph Trillet, France.) (Complete specification. ) 

17260. Improved means for charging the accumulator 
batteries of electric motor vehicies. Henry, Leitner, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. 

17261, Imprevements in secondary batteries. Henry Leitner, 

Birkbeck Bank - chambers, Southampton - buildings, 
Chancefy-lane, London. 

17262. Arrangément of connections and conducte:s for 
rail worked by electricity. Gabriel Winter and 
Emil Fiitter, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane London. 

17963. Imprevements in connection with electrical measuring 
instruments employed in combination with current 
and potential transformers for measuring electrical 
energy. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery- lane, 
London. (Siemens und Halske, Actien-Gesellechaft, 
Germany.) (Complete specification.) 


Ave. 26. 


17304. Improvements in inoandescent lamps for electric 
lighting. Hector Very, 18, Fulham-place, Paddington, 
London. 

17319. Improvoments in grips used in the laying of under- 
ground electrical cables. The Steel Nut and Joseph 
Hampton, Limited, and Samuel Hampton, 7, Staple-inn, 
London: 

17326. An improved electrolytic current interruptor or 
circuit breaker for induction coiis. William Phillips 
Thompson, 6, Lord-street, Liverpool. (Voltohm Elec- 
trizitaéte-Geeellechaft A. G., Germany.) 


17387. Am improved battery cell with double e Cesar 
ont 33, Cannon- street, London. (Completé specifica- 
tion 


Sirat: Improvements in or connected with contact apparatus 
for electric railways with undergroand current feed 
and mechanical 
Friedrich Philipp Stendebach, 40, 
London. (Comp ee ) 


SPECIFICATIONS PUBLISHED. 


1898. 

16267. Electric communicator for use as a means of oom- 
munication between passengers and guards or 
drivers of trains. Armstrong. 

16488. Method of and apparatus for starting and controlling 
electric motors. Preece and Edmondson. 

17013. Dynamos. Walker. 

17626. Cord grips for electrie lampholders. Watson. 

18087. Apparatus for automatically starting and stopping 
electrometers pumping water inte storage tanks 
without any personal attendance whatever. Harding 
and Milner. 

18272. Apparatus for the measurement of alternating 
currents. Elphinstone and Heap. 

18584. Controllers for electric motors. Davis. (Date applied 
for under International Convention, April 25, 1898.) 

18748. Extraction of chromium by electrolysis. Moeller and 


Street. 
18894, Electrical signalling or communication on railway 
trains. Shiels. 


20008. Manufacture of metallic covers for electrical switches, 
cut-outs, and the like. Lawton. 

20759. Construction and working of electric arc lamps. 
Soc. ‘‘ Les Fils d’Adolphe Mougin.” (Date applied for 
under International Convention, April 2, 1898.) 


21374, Rheostats or electric heaters. Raster. 


1899. 
2629. Electrolysis or electrical treatment of gases and 
gaseous mixtures or compounds. Yarnold, 
3311. Aro lamps. Thompson. (Toerring.) 
3591. Telephone systems. Ericsson. 
$044. Metallic conduits for electric wires. Greenfield. (Date 


applied for under International Convention, Dec. 12, 
189 8.) 


16744. Storage batterios. Lobdell. el 

12164. D)namo-electric generators. Smith and Johnaon. 

12183. Cut- outs for electrical purposes Taylor. 

13431. Brush-holders for c.cctric machines. Burke. 

13732. Electrical sterage batteries. Lee. 

13808. Multi rato electric meters. Britieh Thomson-Houston 
Company, Limited. (Thomson and Cox.) 


Yaak 


i 


TRAFFIC RETURNS. 


Returns for crease Total receipts for 
Line. week = half year 


Ending 1899. 1998 decrease. 1899. | 1898. 
Birmingham Tram- £ £ g£- £ £t 
way Co Aug 26 4 4233.812 + 611 139.503 126 303 
Blackpool and Fleet- 
wood Tramroad...| „ 26 |2 (901,212 + 878 |11 990 | 6,827 
Bradford City Trame| Feb. 5| 145| — — 6,733 | — 
Bristol Tramways 
and 555 Aug. 25 3,6923, 171 + 521 — — 
City & South London ,, 27 895] 8660 P 29 8,641 8,695 
Dover Tramways ...| ,, 26 346| 278 + 68 6,488 | 5,257 
DublinU.T.,elec.care| „, 25 1, 469 1,032 ++ 437 10.579 | 8.837 
Dublin S.D. Electric) ,, 25 1, 639 1, 240 + 399 | 9,651 9.056 
Halifax Corporation ,, 20 1.671] 643 1.028 20, 3842.24 
Liverpool Overhead ,, 27 1. 899 1, 661 + 238 15, 123 15,206 
South Staffordshire „„ 25 703 dë + 3 |22,370 21,289 
+ Including horse cars. { Since Aug. 1. 
COMPANIES’ STOCK AND SHARE LIST. 
Name. | Paid. | Tuesday. 
Aron Slectricity Meter, Ld., 6 p c. Cum. Pref.Shs.. 1-125,000;} 1 H = 
Blackheath & Gruwch. "istrict Kies. Lt., A 1,201- 101, an 1 
Blackpool aud Fleetwood Ir · mrad Bh 10 21-23 
Bournemouth ahd Poole Electric kupply, y, Limited, Ord....| 10 13-134 
—— 4} per cent. Cum. 10 10-11 
British Electric Traction Limited, Ordinary, Nos. 1.50, 000 10 17 
—— 6 por cant. Cm. Èf., 30,00 1-40,000 „ UE 
—— per cent. Cm. Pt., 1-60,000 . ee > CEEE) 10 1 1 
—— 5 per cent. Perpetual i Dobeatinre Bkock 100 197-1 
British Incnlated Wire, Ord., No. 1 to 40,000.. ...... 5 11-12 
—— per cent. Cum. Pref , Ne. 1 to N, So 5 1 
Brush Electrical al Eogineoring, Limited, Ordinary... 3 14.2 
Non. Cum., 6 per cent. Pref 8 2 25-33 
i per cent. Debenture Stock.. . ͥ 100 110-114 
— 6 * 100 101-104 
Calende Babie 5 . . 100 1 
Coe % 5 5 
Central London Ball way, Ordinary . ci, ariel Viana S, ag n 104-103 
ü eee oe 8 
Charing Cross and Strand. ooeec neern ceccece 5 10-11 
— ba 8. Fe. 26 6% % % % % %ỹꝭ,,Aꝙ”« . eee %% „„ „„ „„ 06% „ 0 5 
tricity Company ..... yal 8 5 7 
r cent. Debentures . arene rs 100 113-116 
Oley of 130 on, Ordinary 6 6 „ SZELEK) 10 11}-1 
6 per cent. Cumulative bret.” rr e 124-1 
6 per cent. Debenture Stock . 100 18] N 
Olty and South London Railway, Consolidated Ordinary 65-67 
Wil coccoceccccsosocsoo 10 12 
— 4 pat oent. re Solty ase 
6 per cent. Pref. Shares.. 12 11 35 
County anty of London and Brush Prov. ia igi 05. Ura. 10 115 
== per cent. . Pref. 10 13}-1 
é$ per cent. Debentures | Por Corts. . — 81-84 
Crompton and Co. ‘ 8 3} 4 
—5 oent. Debentures . - 19U- 108 
Edison and Swan United 8 2-2) 
= 5 per cent. Debentures .......... e 4-5 
Edmundsons’ Electricity Corp., Ltd., m Shares, 1-17, 400 6 re 
Biectric Construction, ited . 662999 „6 2 N 
—— 1 per eent. Cumulative Pref. —UUUU1! V 7 3-34 
— cent. Perp. let Mort. Deb... eeneerem se 100 102-116 
W. T. Henley's Telegraph Worns, vrainary - o.. a0 26-20 
7 per cent. Prefereuce ..... 33 serasi 10 20 22 
5 par ona: cent. eae e CCC 111-114 
Rome Oom pany; Orain FVV 8-9 
7 per cent. reno 8 9-10 
Imperial Tramways, Limited tease, 26 24-95 
India Rubber, Gutta Percha, and Telegraph w Works. ... 10 21-22 
é per cent. Debentures .. sovceasces. | 100 102-106 
Kensington and Knightsbridge Ordinary. b Gog 5 pin 
London Electric Supply, O s: 8 
r oent. Pref. .... ...essseeseseococsesonesoo 64-7 
4 per cent. lst Mortgage Debenture Stock, Red. 100 106-107 
Metropo’itan Electric Supply, ited, Urd., No. 1-62,500 ' 16-16 
— 0. 62, 501-85, 000 10 163 
— 4} per cent. 2 Mortgage Debentare Stuck. * 117-119 
elephone, n 
ie per cont. Cum. First i Pref.. 10 18-14 
2 6 per cent. Cum. Second Pret.. 10 18-14 
5 per cent. Non. Cum. Third Pref. . 54-6} 
r cent. Deb. Stock, Red. e 90. 10 
S C 344} 
Spare cent. Cum. Pre... q 5 6-54 
Notting HI ectric Ligning Company, We . lo 16-16 
Oriental, Limited, 1 ee Tan 1111 
— Shares er @e „% s.e „% „„ eu „% % et „%ͥ1ꝓ.g. 8 A 7 7 
P ere $ 
Oriental Telephone: and Bleciric Company 1 1 
Oxford Electric, Lim., , Nos. 1 to 96 and 407 to 10.810 5 71 
Potteries Electric Traction, Ld., Ord., Nos. 26, 667-40, 000. 10 14-15 
—— per cent. Cum. Pref., Nos. 1-20,000 ꝶ . 10 10711 
Royal Belper Company of Montre e 160-18) 
per cent. t Shares Mortgage Debentures ..| 100 106-117 
Bouth ice oa 5 te Supply, Ordinary edu sie cies hoad 8 1 10 
Bt. James's and Pan Man all, Limited, Ordinary .. ........ ® J 790 
cen oe € Ube „„ „ „ „ „ 6% „% „%% se? oS ae o ae a oe Ge — 
Telegraph Donstruction and Maintenance — ~- -~ ~ = 19 88 43 
——— per oent, Bonds... . a ==- - - --—- ' 7 108 16 
Telegraph Manufacturing, Ordinary. ae 5 
—— per cent. Cum. Pref........cc- . b 
Waterloo and City Baliway, Ordinary = = — — - =- 10. 103-104 
Westminster Blectric Supply, Ordin b 16}: 60 


Ordinary - ervwerr F222 
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NOTES. 


Electrical Concessions in Tarkey.—It is reported 
that Sir E. Ashmead Bartlett gave a banquet at Con- 
stantinople recently to celebrate the granting of the first 
electrical concessions ever obtained in Turkey. The 
French Ambassador and other members of the diplomatic 
corps were present. i 


The Society of Arts.—The Society of Arts examina- 
tions for 1900 have been fixed for the following four days 
in March—Monday, the 26th, to Thursday, the 29tb, 
inclusive. The programme of the examinations is now 
published, and can be obtained on application to the 
secretary of the society. 

Presentation.—On Friday evening last Mr. P. H. 
Naftel, of the Liverpool Corporation electric supply works, 
was presented with a silver tea and coffee service on the 
occasion of his marriage. Mr. Alfred Clough, works 


manager, occupied the chair in the unavoidable absence of 


Mr. A. B. Holmes, the city electrical engineer, and referred 
in felicitous terms to the respect and esteem in which Mr. 


Naftel is held by the whole of the staff and employés, and 


to his 15 years’ connection with the Liverpool electric 
supply works. 


Electrical Extraction of Iron.—A report from 
Vienna states that the Prague Iron Industry Company 
has commenced a series of experiments with a view to 
testing the commercial practicability of a new process for 
the extraction of iron from its ores by means of electricity. 
The idea of replacing the blast furnace by an electric 
furnace is not a new one, trials having been made in this 
direction in Germany in recent years. The failure of 
these experimente, however, does not, it is considered, 
preclude the possibility of the new process being tested 
at Prague proving a financial success and of great benefit 
to the iron trade in general. 


Para Rubber.—During the past year the exportation 
of rubber from Para has increased by over 14 per cent. 
The arrivals in the port of Para from Manoa, Bolivia, and 
Peru totalled 25,374 tons and the exports 25,248 tons, 
The latter were 22,218 tons in the previous year. Of this 
total the United States take nearly one-half, or 12,398 tons ; 
Great Britain follows next with 10,141 tons, France with 
2,519 tons, and other European countries divide 190 tons. 
Germany is not mentioned in the list, which we take from 
the consular report. Probably the rubber for German 
consumption is included in the first two items, it having 
been reshipped from London or New York. 


Grass in the Streets.— As an instance of how small 
is the vehicular traffic in some towns in the States, we are 
informed that certain of the tramway companies are 
cultivating a strip of lawn between their tracks. It is 
said to produce a very pleasing effect. It seems to us that 
this bears out the statement that ina number of towns 
of the United States the tramways were built before the 
roads. We are informed by eminent engineers who have 
visited those parts that roads, as we understand them, do 
not exist, and hence the great favour in which electric 
tramways are held. We understand that grass growing 
in the streets may now be looked upon as a sign of progress. 


New York Telephones. — It is stated that a very 
vigorous competition in telephones is being organised in 
New York. At present the Bell Company is too for- 
midable, holding a position somewhat akin to that of the 
National Telephone Company here throughout all the years 
of feeble competition. Now, however, three of the New 
York companies have joined forces, the People’s Company 


having succeeded in bringing over the New York and 
Eastern Companies, and the rights to patente of the 
Citizen’s Company; £330,000 of new stock has been 
raised, and the capital now stands at £3,000,000. The 
amalgamated companies have already obtained 10,000 
subscribers. 


The Cleveland Strike.—We learn from a Central 
News telegram from Cleveland, Ohio, that the tramway 
staff on strike in that town are using dynamite in the 
endeavour to enforce their wishes on the tramway com- 
panies. It seems that last week a dynamite cartridge 
was placed on the track, and was arranged so that it would 
explode when a tramcar passed over it. The result was 
that a tramcar was completely smashed and 18 passengers 
injured, six seriously. We think that the sooner martial 
law is established in Cleveland the better. The least costly 
way to deal with strikers who go to such extremes is, as 
far as danger to life is concerned, to shoot the leaders of 
the strike at once. 


Alkali Manufacture at Niagara.—New works are 
about to be started at the Niagara Falls for the manu- 
facture of caustic soda and bleaching powder by means of 
electricity. The new factory for the electric decomposi- 
tion of salt is being equipped by the Acre Process Company. 
The works are being designed to take some 3,000 e. h. p. 
from the Niagara Power Company, which will be delivered 
at 300 volts direct current. This means that 8,000 
amperes will be the normal working current, and this will 
be passed over a single series of decomposers. With this 
system the salt is electrolysed in a molten condition 
instead of in solution. It is claimed that the resistance 
of the molten sodium chloride is fairly low, and that when 
once heated up the O R losses will be enough to keep the 
salt in a molten condition. 


Electric Conduits.—The design of the conduits for 
electric tramways requires careful consideration. An acci- 
dent in Washington recently emphasises this. It seems 
that a negro boy was rolling an iron hoop along the street 
when it fell into a conduit in New York-avenue. The boy 
tried to pull it out again, but we are informed that the 
shock he received sent him up into the air. We do not 
suppose Prof. Kennedy will use electricity as powerful as 
this in the lines he is about to equip for the London County 
Council, but it will be clearly important that iron hoops 
or straight pieces of metal such as umbrella frames 
should not short-circuit the lines, as in the above case. 
While it is absolutely impossible to prevent wilful damage, 
there should be no chance of an accident of this kind from 
the insertion of a piece of iron, unless expressly bent. 


Dewey Celebrations.—Grand fêtes are to be held in 
New York at the end of this month in honour of Admiral 
Dewey, and about £8,600 have been asked for this purpose. 
Mr. L. Nixon has informed the committee that the nine 
lighting displays contemplated by the committee would 
cost between £4,000 and £5,000. He wanted £100 for a 
red-fire display along the coast from Rockaway to Long 
Branch on the night the Olympia comes in, and £1,000 
for the electric illumination of the city halls in Manhattan 
and Brooklyn. In addition, he asked for £300 for the 
illumination of Grant’s tomb, and £1,000 for the decoration of 
the Brooklyn Bridge, according to the plan devised by Chief 
Engineer Martin of that structure. This plan provides for 
displaying on the bridge in incandescent lights the words 
„Welcome, Dewey! in letters 36ft. long, extending over 
300ft. in length, which will be visible many miles away. 


Overhead Wiring.—The American Street Railway 
Review is offering two prizes for drawings and descriptions 
of methods of overcoming the difficulties encountered in 
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_ overhead wiring for street tramways. The first prize, of 

15dol. (£3. 2s. 6d.), is for the best example of overhead 
work at crossings or curves actually installed where all the 
overhead wires belong to one company, and there is no 
“necessity for insulating the different wires from one another. 
The second prize, also of 15dol., is for the best example of 
overhead wires at crossings or curves actually installed 
where the lines belong to different companies, and it is 
necessary to insulate the different systems from each other. 
The points on which the award will be based in both cases 
are: difficulty of the problem, such as the number and 
location of switches, cross-overs, etc.; excellence of design, 
including location of the poles, arrangement of span wires, 
pull-off wires, etc.; and the neatness of the drawings 
submitted. 7 

Electrical Omnibuses.— The General Omnibus Com- 
pany of Berlin has informed the municipal authorities of 
that town that a service of electric omnibuses will be 
placed on the streets during the present month in con- 
nection with the International Exhibition of Motorcars. 
It further adds that at the close of this exhibition the 
number of the electric street cars will be increased. The 
most important announcement is that ample provision has 
been made in different parts of the town for the recharging 
of these buses and carriages. In this we believe lies the 
solution of the vexed problem of the self-contained electric 
vehicles. The State Secretary of the Post Office, General 
von Pobbielski, opened the International Exhibition of 
Motor Carriages last Sunday. One hundred and twenty 
exhibitors sent contributions, Germany sending 81, France 
14, Belgium 4, and Switzerland 2. There are 140 motor 
carriages on view. Public electric omnibuses also began 
running in the streets of Berlin on Sunday. The speed 
nowhere exceeds eight miles an hour. 

British Assoociation.—In addition to the visit to 
Boulogne, the Mayor and Corporation of Canterbury bave 
invited the British Association, the members of the Local 
Committee, and the Mayor and Corporation of Dover, to 
spend the afternoon of Sept. 20 in the ancient capital of 
Kent. On the same day the Mayor of Canterbury, Mr. 
George Collard, will give a luncheon in the St. Margaret’s 
Hall to the president and chief officers of the association. 
Invitations have also been sent to the Archbishop of 
Canterbury, the Dean and Chapter, the Bishops of London, 
Dover, Amiens, and Arras, the Lord Mayor of London, 
and tho prefects, deputies, and mayors of various French 
aod Belgiau towns, and also to different ambassadors and 
Ministers. After the lunch the Mayor will receive his 
other guests at the Royal Museum, and they will then 
proceed to the cathedral, where they will be received by 
the Dean of Canterbury. Special trains will be run on 
the occasion, and a special steamer has been placed at the 
disposal of the French visitors by the English Committee. 


Electricity is Life.— We have seen this quotation 
used in a number of cases in which it has been desired 
to extract money from the public for goods about which 
there is absolutely nothing electric. We have, however, 
never come across a town which is a more fitting example 
of this phrase than the famous watering-place, Bath. From 
the earliest days of electric lighting the inhabitants of Bath 
have been in the forefront, while owing to the fact of this 
early start the electric light undertakers at Bath have not 
up to the present been very successful. But in spite of this 
any discussion in the Town Council to do with electricity 
is always brimming over with life. We have recently been 
shown the reports in the local paper of the last discussion 
on this vexed question, and find that there has again been 
a considerable amount of energy and heat which was abso- 
lutely uncalled for wasted over a detail. The whole 
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point seems to be as to the permissible hum in an 
alternating - current arc lamp. The outcome of the 
discussion is that the contractors for these lamps 
are to receive the amount still due, and we suppose 
the Corporation will have to find some new point on 
which to wrangle when their next discussion on electric 
lighting takes place. 

The Post Office Returns.—The returns relating to 
the Post Office telegraphs were published a few days ago. 
From it we gather that the estimated receipts were for the 
year 1898 99 (ended March 31 last) £3,260,145, an increase 
over the previous year’s actual total of £188,422, the esti- 
mated total expenditure being £3,477,949, an increase of 
£09,108. There is thus a deficit of £217,804, which 
compares with one of £307,118 in 1897-98. The per- 
centage of total expenditure to rovenue is 106°68, as com- 
pared with 10999 last year. The year 1897.98 had the 
largest deficit during the last 10 years, and also the 
highest proportion of expenditure to receipts ; but while 
1898-99 is the next worst in the list as regards the amount 
of the deficit, its proportion of expenditure to receipts was 
exceeded also, and in 1893-04, when it was 106°91. If, 
however, the expenditure on the purchase and erection of 
sites and buildings be left out of the account, a net revenue 
is shown of £101,927, which compares with a surplus on 
the same basis in 1897-98 of £48,935. The increase on 
stock created for the purchase of telegraphs was the same 
as in the immediately preceding years—viz., £298,888. It 
must always be remembered in reading these returns that 
the Post Office is not allowed to increase its capital account, 
although large sums are expended annually on new works. 


Standard Voltaic Cell.— There is described in the 
Electrical World an improved form of the H-type standard 
voltaic cell, for which a patent was lately issued to Richard 
O. Heinrich, of Berlin. The cell consists of a diaphragm 
between the liquid electrode and the electrolyte which 
permits of the liberation of any air that may 
accumulate on the surface of the diaphragms in position 
in the cells; and also provides means for maintaining the 
diaphragms permanently in position between the electrode 
and the electrolyte. The diaphragm is in the form ofa 
double piston consisting of two perforated discs on a 
hollow vertical tube. Between the discs is the usual 
porous packing. The lower disc is funnel-shaped to 
facilitate the escape of the air through the hollow tube on 
entering the diaphragm in place. On making-up a call of 
the character indicated, the liquid electrode is, as usual, 
first poured in the tube; the space between the aforesaid 
discs being packed with a porous material, the piston: like 
arrangement is then inserted in the tube until the funnel- 
shaped lower disc resta just above the liquid electrode. 
The electrolyte is then poured into the tube until it is 
filled nearly to the top of the hollow central or vent tabe, 
after which corks are inserted and the cell sealed with 
paraffin. The vent tube being rigidly secured by the cork, 
the upward movement of the diaphragms is prevented, thus 
always maintaining them in a fixed relation with the 
liquid electrode. 

Technical Education.—In the discussion of a paper 
on “Methods of Teaching Engineering,” read by Prof. 
C. Frank Allen before the Society for the Promotion of 
Engineering Education in the United States, Prof. D. C. 
Jackson referred to the mistaken criterion of success 80 
frequently applied to engineering education, particularly in 
the West—the rate of pay received by the men immediately 
upon leaving college—a criterion which seemed to be 
endorsed by some schools of engineering. Prof. Jackson 
took the correct view that the college graduates should 
properly be looked upon as apprentices in the engineering 
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profession. They should become thinkers in college, capable 
of usefully applying their scientifio knowledge therein 
obtained ; and should be expected to become engineers 
only through experience in applications of kaowledge in 
a manner which can only be gained in apprenticeship 
in the industries. Four years, he said, was but a small 
part of Faraday’s period of 20 years required “to make 
aman” in the physical sciences, and in so short a period 
only the foundations for the man could be laid. Prof. 
Henry also spoke and said that there was a great 
difference between reading and study, or between the 
indolent reception of knowledge without labour, and that 
effort of mind which is always necessary in order to secure 
an important truth and make it fully one’s own, and 
added that the college course in engineering should be 
bent toward such a complete and true pregantation of 
thorough science and truth that the student would be 
incited to permanently secure it for himself and make it 
fully his own, and it might then be utilised to groat 
advantage in future practice. 


Power Plant at Kalgaorlie.—A company bas been 
formed for the installation of a central power station with 
electrical distribution mains to sarve the great mining and 
commercial interests situated at Kalgoorlie, in West 
Australia. The prospectus of the Power and Lighting 
Corporation is expected soon, and it is understood that 
this will disclose a co-operative project for the primary 
purpose of affecting economies in the cost of production 
and transmission of power over the mine field. The mines 
require power for drilling, lighting, and miscellaneous 
purposes, among which may be mentioned the working 
of sawmills, etc. The large population of Kalgoorlie and 
Boulder possess no means of mechanical locomotiqn, and 
the need is great for an efficient tramway system. The 
lighting, both above and below ground, is naw extrava- 
gantly provided for, Messrs. Bramwell and Harris reporting 
to the effect that the small plant working the Kalgoorlie 
lighting engine coste 10s. per horse-power daily. Prof. 
Forbes, the designer of the Niagara power station, 
estimates the cost of central production at Kalgoorlie as 
under 2s. per diem per horse-power. Nothing could better 
exhibit the urgency of the demand for cheap power than 
the fact that almost the entire output of the firgt section 
of the new company’s plant, about 4,500 h. p., has been 
provisionally contracted for in advance of erection, at a 
price which shows a handsome profit to the campany, and 
yet is a great saving to the consumers. The scheme has 
been hitherto financed by the interests immediately 
concerned as prospective consumers, but we understand 
that the public is to be shortly asked to subscribe for 
£150,000 in 6 per cent. cumulative preference shares, 
entitled to participate in the remaining profits to the 
extent of 50 per cent. 


Electric Cars.—We are glad to note that the new 
Tramways Committee of the Newcastle-on-Tyne Corpora- 
tion are really proceeding to discuss the practical details 
of their electric tramways. In fact, tenders for boilers 
for the new power station have already been received, and 
are being considered. The vexed question of the size of 
car is now under consideration, and the committee's 
decision is in favour of a compromise between the 
American and English practice. The consulting engineer, 
Mr. Hopkinson, recommended small cars capable of holding 
25 persons, while members of the committee preferred 
cars of the large double-decked type, so that passengers 
could enjoy the fresh air of the Town Moor. As 
mentioned above, it was ultimately agreed that cars of 
both types should be ordered, while the question of the 
similar type of car with open seate was left for further 


discussion. Mr. Hopkinson also advised the. committee 
that he should only recommend the use of centre poles to 
support the trolley wires where streets were less than 
34ft. wide. At the same meeting an exhaustive report 
was presented by Mr. Hopkinson on the street-lighting 
question. He pointed out that the streets could well be 
lit from the Corporation’s new power station, and we 
presume the tramway poles would be used to support the 
arc lamps. If this is adopted, we suppose the local electric 
light companies will cease to supply current to those arc 


lamps already erected. The whole question of street- 


lighting was ultimately referred to the Street Lighting 
Committee, who will, we trust, give their concurrence, 80 
that a really good system of street-lighting may be adopted 
in Newcastle. It is very refreshing to see the businesslike 
way in which this new Tramway Committee is pushing 
matters forward, and we hope that the Corporation as 
a whole will support the committee in its recent decisions. 


Overhead Safety Wiring.—We notice in Dingler's 
Polytechnisches Journal a description of a system of overhead 
wires, which it is claimed will give perfect safety to the 
public in cass the wires should be broken accidentally. 
The whole object of the invention, which is owned by an 
important company in Berlin, is to ensure that immediately 
the tension is taken off the wire owing to fracture, the 
loose ends shall be disconnected from the source of supply. 
From the description and illustrations given in our con- 
temporary this would most certainly happen, but yet there 
are in the invention such grave faults electrically that we 
do not anticipate the invention being. used commercially. 
The insulator supporting the wire is provided with several 
collars and rings, on which there are two projecting hooks 
placed one in each direction along the line. These hooks 
are placed with the projecting prong downwards, and are 
so designed that the shackle on the end of the wire is only 
kept upon the hook by the wire being stretched tight. In 
order that this may be the case, it is not rigidly connected 
to the shackle, but is twisted round it with a bellbanger 
joint. As soon then as the wire is broken the shackle 
assumes a practically horizontal position and slips from the 
hook, in this way disconnecting the broken wire. When 
however, one comes to count up the number of contacts on 
each insulator, we find that there are four loose contacts 
at each support maintained by the straining of the wire 
and one fairly good contact between the rings round the 
insulator. We are practically sure that in a few years 
these connections would be the cause of very numerous 
breakdowns, as, owing to oxidation of the surfaces employed, 
great local heating would be set up if any appreciable 
current be used. In fact, the idea is an obvious one to 
any electrical engineer, who, however, would be bound to 
reject it as soon as thought on account of these contact 
troubles. 

„The Lanoet.“ — The approaching opening of the 
autumn sessions at all our seats of learning is again 
signalised by the fact that the Lancet has again published 
its students’ number. In this number much useful infor- 
mation is given to young men who think of entering the 
medical profession. The address to studente, given as a 
leading article on such occasions, is always worthy of 
careful reading, but this year we think that this leader 
hardly comes up to the high tone of some of its 
predecessors. It begins by pointing out the high standing 
of the medical profession, as instanced by the praise 
given to it by prominent men—such as the Prince of 
Wales, Lord Rosebery, etc. Surprise is then expressed 
that the great men who with one accord insist on the 
nobleness of a medical career do not do more for the 
followers of this arduous calling. Again, in looking down 
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Electricity in India.—We understand that a scheme 
is now maturing in Simla for the construction of an electric 
railway, and is likely to be shortly put into execution. It 
seems that the cost of carriage from the coalfields makes 
coal almost out of the question for the profitable working 
of small lines in this part of India. Wood, too, is becoming 
yearly more expensive, owing to the cutting down of the 
once extensive forests. A great amount of water power 
is contained in the streams that come down from the 
snows, and even in local brooks that have their origin in 
springs in the outer ranges. The railway in these parts 
has to cross these streams with unpleasant frequency, and 
it is proposed to use this power, which is now running 
to waste, to draw the trains. A syndicate in London has 
been formed for the purpose, and the necessary cost 
of construction having been guaranteed, Major-General 
De Bourbel, R.E. (retired), is now in Simla to make the 
necessary arrangements with the Government of India 
It is proposed to construct a line to start from the railway 
terminus at Pathankot, proceed up the Kangra Valley, 
thence cross to Mundi, on the Beas River, and from there 
on to Bilaspur, on the Sutlej, where the chief installation 
of water power will be situated. From Bilaspur the line 
will be taken on to join the Simla-Kalka Railway, the 
place of junction being most probably somewhere about 
Kalka—a total of about some 250 miles. The country to 
be traversed is rich, and fairly thickly inhabited, and the 
line will, among other things, facilitate the carriage of 
supplies to Simla. Regarding the water power, it seems 
that at Bilaspur a cutting through a neck of land round 
which the river now makes a detour of some eight miles 
will give a bead of 300ft., with the whole volume of the 
Sutlej River behind it, The power, therefore, which is 
practically unlimited, is to be developed by turbines set 
at the bottom of the fall, and converted into electricity 
to be utilised partly on the Kangra Valley Railway, the 
North-Western, and partly on the Simla-Kalka Railway, 
the balance being taken on to Lahore and Simla for electric 
lighting and other purposes. We gather also that there 
has lately been a great increase in power and transmission 
works in India. Amongst other works, the Cashmir 
Railway is to be worked by electricity obtained from water 
power, the Kolar Gold Mines are to be worked by harness- 
ing the waterfalls of the Cauvery at Sivasamadram and 
converting the power into electric energy, while the 
electric power obtained from the Nerbudda falls is to 
work the Central Gun Factory for all India at Jabulpur. 


Telephonic Problems. — We notice in Mr. Carl 
Hering’s digest some useful hints on problems in tele- 
phonic engineering, collected from a paper by Mr. Spencer 
in the Proceedings of the English Club of Philadelphia 
The author gave a number of figures to show the extreme 
sensitiveness of the telephone receiver, which we think 
were taken from Mr. Evershed’s paper before our Insti- 
tution of Electrical Engineers. But he adds, however, 
that one foot-pound of energy in the telephone receiver 
would produce a continuous audible sound for over 
3,000 years. To show the difficulties encountered in 
inductive disturbances, he states that it has been found 
experimentally that if lin. of each of two telephone 
circuits equipped with standard apparatus are parallel 
at a distance of a sixteenth of an inch, conversation on 
one circuit can be clearly heard by induction on the other; 
this shows how impossible it is to satisfactorily balance a 
telephone circuit with respect to a single wire. Concerning 
trans-oceanic telephony, the author states that while it is 
at present impossible, it will probably be possible within 
a few years; there is apparently no limit to the distance 
of telephone communication, but he questions whether 


the list of students now about to enter on their chosen 
life’s work, the progeny of wealth and lineage is found to be. 
conspicuous by its absence. The rest of the leader explains 
the reason of this, and it finally warns the students that 
a large amount of hard work and small remuneration may 
result from their choice of a profession. We do not wonder 
at the absence of the sons of wealthy men from the list of 
students, as the medical profession—or, for the matter of 
that, the engineering profession—does not commend itself 
to the man who is comfortably provided for. We think 
that this is all the better for those who do enter, as— 
arguing from the standpoint of electrical engineers—in 
our own industry the articled pupil has had much to 
answer for in reducing the remuneration of really good 
and capable engineers. We believe that the great majority 
of those articled pupils do not succeed from the fact that 
they are not dependent on their professional remunera- 
tion. The same would apply in the medical profession, 
and we are sure that the students entering this year may 
take consolation from the fact that their competitors will 
he fairly equal with them both in social standing and 
length of purse. The result of such competition is that 
the best man comes to the top, and thus receives a 
remuneration which repays him for the energy he has put 
into his work. | 


Magnetic Susceptibility of Liquid Oxygen.— 
The following abstract of a paper read by Profs. J. A. 
Fleming and J. Dewar before the Royal Society appears in 
the Journal of the Chemical Society. When a substance is 
introduced into a magnetic field of variable strength, a 
mechanical force is exerted on it, which depends on its 
magnetic susceptibility. If f be this force, then f = 
kV H.dH/dz, where V is the volume of the substance, H 
the field strength, and d H/d z the rate of change of the 
field strength; * is the difference between the magnetic 
susceptibility of the substance and that of the surrounding 
medium. By determining k for the same substance in two 
different media, the susceptibility of the one medium can 
be calculated from that of the other. An electromagnet 
was placed vertically, the soft-steel core being fixed at a 
lower level than the bobbin ; in the space thus left above 
the core and inside the coil, balls of silver, copper, bismuth, 
and glass were suspended from the one pan of a balance. 
The mechanical force exerted on the balls when the magnet 
was excited was measured by the change necessary in the 
counterpoise. The apparent susceptibility of each ball was 
determined first in air and then in liquid oxygen ; in the 
latter case, a vacuum vessel filled with liquid oxygen 
occupied the space above the core. The mean value of the 
susceptibility of liquid oxygen is found to be 324 x 10—. 
This holds for values of H between 500 and 2,500 CGS. 
units; the susceptibility increases with low values of H 
From the relation p = 1+ 47k, mw (the magnetic per- 
meability of liquid oxygen) is calculated to be 1:0041. 
The authors previously found, by a different method, 
p = 10027; they consider the value 1:0041 much more 
probable. The measurement of magnetic susceptibility 
at low temperatures is discussed and a method described 
of determining paramagnetic susceptibility. The suscepti- 
bility of manganous sulphate at 25deg. is to that at 
- 180deg. in the ratio of 1 : 5°32—that is, inversely as 
the absolute temperature. Other experiments with man- 
ganous sulphate indicate that paramagnetic susceptibility 
varies directly as the density. On the basis of these data, 
the susceptibility of liquid oxygen is calculated from that 
of gaseous oxygen, and found ta bo 314 x 10, a value 
very close to that given by experiment. Hence the very 
large paramagnetic susceptibility of liquid oxygen is partly 
due ta its low temperature. 
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there would be enough use for a telephone connection 
between New York and London to make it commercially 
possible on account of the difference in longitude, as the 
-London business day closes about as the New York 
business day begins; this is shown with overlapping load 
diagrams for London and New York and for San Francisco 
and New York. A 24-hour load diagram of a Philadelphia 
office is also given, showing a maximum between 10 and 
11 in the morning, then a temporary minimum between 12 
and 1,and a second maximum, lower than the first, between 
2and 3. He seems to advocate the use of two telephones, 
one for incoming and the other outgoing messages, making 
@ comparison with two doors, one for entering and the 
other for leaving. It has been found that a line is in 
use for an average of about two minutes for each con- 
versation, making the total maximum number of calls 
about 30 per hour; with 15 calls per hour the possibility 
is therefore that a busy report would be given on a call on 
that one line once out of two times. One of the hardest 
problems to solve is how to handle these busy reports. 
He discusses the question of the calls to a particular 
person or simply to anyone at the office; for local business 
the latter forms about 75 per cent., but as the distance 
increases the percentage of business for some particular 
person increases almost to 100 per cent., which involves 
difficulties. He does not think it is at all probable that 
automatic systems—that is, those without an operator— will 
be a success, although the elimination “of the personality 
of the operator” may be accomplished. 


High-Potential Measurements. — Our contem- 
porary, the Electrical World, takes up a leading article 
with the question of the practical measurement of high 
potentials. In this article it points out that electrostatic 
instraments connected directly to the high voltages now 
used, ranging up to 40,000 volts, are very likely to 
give trouble, owing to sparking across. As the sparking 
distance in air with these high pressures is somewhere 
about lin. per 10,000 volte, the parts of the electrostatic 
instruments grow to unwieldy dimensions. In addition 
to this, the creeping distance of such voltages is so great 
that it is almost impossible to insulate the numerous parts 
of opposite polarity within the confines of an instrument 
of any reasonable size. In this respect Prof. Elihu 
Thomson has recently been working on instruments 
in which a solid material of much greater dielectric 
strength than air is inserted between the parts at 
opposite potential. He gets over the difficulty of the 
joints in such insulating materials by surrounding a 
quadrant electrometer with a vacuum even greater than 
that of a Crookes tube. Such a vacuum resists disruptive 
discharges very much more than air does. Perhaps, after 
all, the most practical method of measuring these high 
voltages is by means of a step-down transformer supplying 
a low-tension voltmeter. Of course, with these high 
voltages the construction of this transformer is bound 
to be expensive, as its parts must be separated by such 
great distances that no matter how small its load it 
remains of large dimensions. Four instance, an instrument 
transformer if required to carry only 10 watts for a 
voltmeter, its primary being arranged for 100,000 volts, 
would be practically as large and expensive as a 10-kw. 
transformer for the same pressure. Of course, an electro- 
magnetic voltmeter can be directly connected across the 
high-tension circnit by inserting in series with it sufficient 
resistance. This involves a very costly resistance or 
multiplier, and a great waste of energy therein, as well 
as electrostatic difficulties between the electrified portions 
of the instrument and the case unless these parts are 
connected together. For use with the 30-kw. 100,000-volt 


of copper under the same conditions. 
‘been known, and the oxidation of carbon in this manner 
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transformer built for the Cataract Construction Company 
at Niagara Falls, a voltmeter and two indicating watt- 
meters are fitted in this way, and an ammeter is also 
inserted direct in the high-tension line. The multiplier 
of the voltmeter and wattmoter shunt coils has a resistance 
of 1,300,000 ohms and dissipates at full pressure more 
than 5 kw. The length of German-silver wire in this 
resistance is about 40 miles. Still another method of 
using low-tension instruments is to connect them with 
special voltmeter coils on the core of the testing trans- 
former itself. This expedient has been used by the 
Westinghouse Company in tests up to 200,000 volts. 


The Energy of Carbon.—Mr. C. J. Reed’s third 
article in the Electrical World is on indirect methods of 
transformation. He points out that the two preceding 
articles make this practically the only solution of the 
problem. This now resolves itself into the finding of an 
indirect process, by which carbon, in undergoing oxidation, 
may transfer its energy or part of it as chemical energy 
without transformation to a suitable substance, from which 
it may be liberated by a subsequent electro-chemical 
reaction as electrical energy. The mere oxidation of 
carbon by electro-chemical action, though it may be done 
without the production of heat, is not a solution of the 
problem, as some have supposed. The problem is not that 
of finding a solvent for carbon, nor of getting it into an 
“ionic condition.” Carbon may be oxidised electrolytically 
without the evolution of heat and without the application 
of heat by means of an electric current when it is used as 
an anode in almost any electrolyte. In fact, it is a difficult 
commercial problem to prevent its oxidation under these 
conditions—almost as difficult as to prevent the oxidation 
This fact has long 


has recently been carried out quantitatively by Dr. Cohen, 
who thus experimentally determined the electro-chemical 
equivalent of carbon within 10 per cent. of its true value. 
But no electrical energy has ever been obtained by such a pro- 
cess from the carbon. On thecontrary, the process necessarily 
absorbs electrical energy, simply because the oxygen pro- 
ducing the oxidation is necessarily derived from a previously 
existing compound (water), which requires for its decomposi- 
tion more energy than the oxidation of the carbon yields. 
The author proceeds to point out that in the process of 
carbon reduction the whole function of the carbon is that 
of the oxygen eliminator. It imparts chemical energy to 
the reduced element only by renewing its ability to com- 
pete with oxygen. The subsequent operation of trans- 
forming the energy of the reduced element (generally a 
metal) into electrical energy invariably consists in causing 
the reduced substance to reduce a second and less electro- 
positive substance either to the free state or to a lower 
degree of oxidation or quantivalence. A portion at least 
of the transferred energy is in this operation converted 
into electrical energy, and a portion may or may not be 
transferred to the second substance as chemical energy. 
This indirect process, as previously stated, has been 
unconsciously employed as long as galvanic batteries have 
been known. It was the first method of getting electrical 
energy from carbon without having all of the energy pass 
through the form of heat, and it seems likely to be the 
last. He then goes on to calculate out a practical case of 
the reaction going on between zinc oxide and carbon, when 
heated in a closed receptacle to a temperature above that 
at which metallic zinc boils. The metallic zinc then distils 
over with carbon monoxide. The theoretical efficiency of 
this process is only 293 per cent., 70°5 per cent. of the 
energy being rejected as carbon monoxide. The author 
shows how in practice this efficiency is utterly unattainable. 
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THE INSTITUTION IN SWITZERLAND. 


We have already given some preliminary remarks about 
the visit of the Institution members to Switzerland. There 
will be no attempt in our pages to trace the work done 
from day to day, because many of the visits, after arriving 
at Zürich, being of an alternative character, allows no 
possibility of a connected narrative. It may, however, be 
permitted to proceed differently in regard to the first day’s 
work, especially as a most important announcement was 
made during the luncheon interval—but of thie hereafter. 
It has been our duty, as well as our pleasure, to traverse 
the whole of the district referred to in the programme, to 
visit the various works, and generally to make ourselves 
acquainted with the position of the industry in Switzer- 
land. The results of our investigations are now appearing 
week by week in these columns, though many of the general 
conclusions may be given in other ways than mixed with 
technical matters. But to our immediate subject. 

Friday, Sept. 1, saw us returning from Interlaken to 
that haven of refuge, Hotel des Trois Rois, Bale. Already 
the early arrivals were in Bâle. Among the first we met 
were Profs. Forbes and Unwin, the inseparable for this 
trip While these gentlemen were taking it easily upon 
the terrace above the swift-running stream of the Rhine, 
the energetic and indefatigable president, Prof. Silvanus 
Thompson, was busy upon the work of the Institution. 
He also had made a preparatory excursion over the ground, 
so as to be sure of the easy working of the machine. Then 
another group (Messrs. Beaumont, Gray, and Walter) 
came trooping in, and subsequently other arrivale—Mr. 
Mordey, Mr. Johnston, etc.—till in the still of the evening 
the babble of the English tongue was heard through the 
length and breadth of the hotel. 

e “Three Kings” is one of the oldest hotels in 
Europe, taking its name from a conference held there in 
1026 between the Emperor Conrad II., his son Henry III., 
and Rudolphe III.—the last king of Burgundy. Standing 
right upon the bank of the Rhine, its position is excellent, 
as is its management, bence it is a favourite resting place 
for visitors entering and returning from Switzerland. 


However pleasant the chat and the surroundings, the 
gloom of early rising spread over the company, and good- 
night was sooner said than usual. The word went forth that 


all must start from the hotel by half-past seven—not an 
early hour perhaps to some classes of workers, but too 
early for comfort to many who were here. Still, stern 
necessity knows no law, and the morning saw few laggards 
and none left. Atthe station we met the contingent which 
had come straight from England, looking a little sleepy 
about the sea: Wit ready for the day’s work. So some- 
thing less than 150 persons found seats in special carriages 
and went duly on their way to Rheinfelden. Arriving at 
the Rheinfelden Station the party separated, some going— 
not intentionally—over the old bridge and along the Baden 
bank to the works, others taking the more direct road. 
To most visitors works of this description were absolutely 
unique, for though some English stations may have as 
large or a larger output, the installations are totally 
distinct. Although we are giving in our columns a 
detailed technical description of these works, we shall 
reproduce here the succinct notes of Prof. W. Wyssling 
distributed to the members upon entering the works. The 
descriptive notes of these and the other works visited 
were presented in the form of a very handy pamphlet, and 
the members are greatly indebted to Prof. Wyssling for 
this compendious form of information. The notes tell us 
that power and light is supplied on both sides of the Rhine— 
on the Baden side to a district including Minseln, Kersau, 
Noti ingen, Baden Rheinfelden, Wyhlen, Greuzach, Stetten, 
Lévrach, Brombach, Schopfheim, and Wehr; on the Swiss 
side to Stein. Mumpf, Möhlin, Rheinfelden, Angst, Liestal, 
Sissach, and Gelterkinden. 

The water has a variable fall of from 3m. to 5m., say 
about 10ft. to 16ft. A weir has been built across the 
Rhine, and a canal of about 1, 100 yards in length and 
over 160ft. broad. Careful arrangements are made against 
damage by floods or rubbish. The engine-room is 175m. 
long, 12m. broad, and 15m. high (say nearly 190 yards, 
13 yards, and 16} yards) respectively, and contains 20 


turbine-chambers closed by hinged gates. There are 20 
double Francis turbines Nady one above the other) of 
840 h.p. at 55 and 68 revolutions per minute. 

The electrical plant is of two types—three-phase and 
continuous-current: three groups with 12 continuous- 
current dynamos of 840 h.p. at 55 and 68 revolutions, and 
about 150 volts ; two groups with eight three-phase dynamos 
of 840 h.p. at 55 and 68 revolutions, 50 cycles, 6,800 
volts, star connected. The continuous current is used in 
the neighbouring chemical works. The primary mains of 
the three-phase plant for light and power are common, four 
large feeding mains underground, otherwise overhead. 
Pressure on primaries, 6,800 volts; on secondaries for 
motors, 500 and 220 volts; for lighting, 220 volts. The switch- 
boards for continuous and three-phase currents are separate, 
and, if we may interpolate an opinion among these notes, 
are admirably designed and constructed. The loss in 
mains is 7'5 per cent. in primary and 2 per cent. in 
secondary at full load; in econtinuous-current lines 10 per 
cent. The transformer stations are solidly-built, com- 
modious buildings of brick, containing transformers from 
15 kw. to 200 kw. 

A minimum water power of 12,000 h.p. is available, 
while the normal and maximum powers amount to 
15,000 b.p. and 16,800 h.p. respectively. The buildings 
are arranged for 16,800 bp. Transformers up to 2,000 kw. 
capacity are installed, their transforming ratios being 
6,400/525 and 6,400/225 volts for power and lighting 
circuits respectively : 

Conductors. Overhead. Underground. 
Primary—total length. About 150 km. (94 miles) 50 km. (31 miles) 


Length of wire ...... „ 450 km. (280 miles) 150 km. (94 miles) 

Greatest distance... „ 25 km. (15°5 miles) 15 km. (9-5 miles) 

Weight of copper... „, 300 tons 1,500 tons 
Secondary-totallength „ 80 km (50 miles) — 

Length of wire ...... »» 250 km. (155 miles) — 


Weight of copper „, 100 tons — 


The area supplied by the entire plant is about 700 square 
kilometres (280 square miles); by secondary mains, 30 square 
kilometres (eight square miles). 

The output is (a) equivalent to 8,000 16-c.p. lamps; (b) 
150 motors with a total of 3,000 h.p.; (c) chemical purposes 
a total of 10,000 h p. 

Longing eyes were cast at the chemical works, and 
many would have wished a visit to them included in the 
programme, but after a visit to the weir and a thorough 
inspection of the works an agreeable diversion was made, 
at the invitation of the proprietors of the Rheinfelden 
works, to luncheon at the Hotel Salmenbrän. Due justice 
was done to the lunch, and grateful thanks given to our 
hosts for this thoughtful kindness. The lunch, of course, 
gave an opportunity for speaking, and it is to a cordial 
invitation given during the speeches that we wish to call 
special attention. 

Dr. FRY gave a cordial and hearty welcome to the 
members on their visit to Rheinfelden and to Switzerland. 

Dr. THOMPSON, in his reply, hit upon one or two happy 
phrases, but then he is a master in the art of phraseology. 
After expressing our thanks for the kind and hearty 
welcome, he said that our visit to Rheinfelden had enabled 
us to get “a grasp of the scope of the undertaking which 
had “ created an industry where no industry existed before.” 
He expressed our most grateful thanks to the individual 
gentlemen who had done so much to make the visit a 
success, especially to Mr. Homberger, the resident engi- 
neer, to whom not only is the Institution generally, but 
many of us individually are indebted for great courtesy 
and an untiring desire to supply information; to Herr 
Rathenau, who has done so much, even if he may not be 
said to have cradled and reared the industry in Germany ; 
and to Colonel Huber, who has taken the keenest interest 
in this meeting, but who was unavoidably that morning 
absent through indisposition. 

Herr RATHENAU, in proposing The Institution,” spoke of 
the great value of going about and seeing what others 
have done and are doing. In the course of hia speech 
Herr Rathenau gave a direct and cordial invitation to the 
Institution to visit Berlin, promising a bearty welcome on 
his own behalf from the Allgemeine Elektrizitats-Gesell- 
schaft, and a sincere belief that Messrs. Siemens and Halske 
and other firms would join together in making such a 
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meeting both pleasurable and profitable. He trusted that 
if the Paris Exhibition had a call upon the members that 
the visit would be extended to Berlin. 

Mr. CROMPTON (past-president), in reply, spoke of the 
great services Herr Rathenau had done for the industry in 
Germany. He was the gentleman who had “ organised 
capital” and so enabled these great works to be carried 
out. Mr. Crompton concluded by proposing the health of 
Herr Rathenau. 

Mr. RATHENAU, jun., replied for bis father, and pro- 

the toast of “The Ladies,” to which Mr. CAMPBELL 

WINTON replied. 

Mr. HAMMOND then proposed the toast of 
Homberger,” to whom we were all so much indebted. 

M. HoMBERGER replied, wishing us a good trip, good 
weather, and great enjoyment. 

Tracks were then made for the train, which in due time 
reached Baden, and the second visit of the meeting was 
made to the works of Messrs. Brown, Boveri, and Co. 

Finally, tired, but conscious of having spent a profitable 
day educationally, the members reached Ziirich. 


te M. 


SOME INTERESTING POINTS IN THE THEORY 
AND PRACTICE OF LOOP“ TESTING FOR 
CABLE FAULTS. 

BY J. WRIGHT. 


One of the most interesting, and, at the same time, 
efficient, branches of fault localisation in electric light and 
other cables is that which comes under the general category 
of “loop” testing. These methods, as their name implies, 
consist in the formation of a loop of the cable or wire under 
test, extending from the instruments, through the necessary 
circuit wherein the fault to be localised lies, and back again 
to the instrumente. As will be seen from the foregoing, 
such a test is only available where both ends of the cable 
under test are, so to speak, come-at-able—as, for instance, 
where a cable lies coiled in a tank at the factory or stores ; 
or, as in the case of a concentric cable, where a second 
conductor to the distant end is also at hand. 


DDS RY 
YQ 
U 


4 
2 


—— h 9 


snan NNN 


Fia. 1. 


The writer does not propose to dilate here upon such an 
already well-worn topic as the method of taking these tests 
beyond a brief résumé of the principles of each method 
(necessary to the matter in hand), which are already given 
in various text-books on the subject, but rather to bring 
forward certain modifications and favourable conditions for 
such testing, based to a certain extent on his own personal 
experience thereof, which may assist the reader in obtain- 
ing accurate results. Such conditions as will be noted 
herewith render the “loop” methods very efficient ones at 
the hands of station engineers, mains superintendents, and 
others, to whom the bare facts quoted in the text-books, 
and written in the majority of cases to suit the require- 
mente of submarine cable and telegraph engineers in 
particular, do not appeal. 

To resume, however, let us turn our attention to Fig. 1, 
which represents the practical diagram of connections for 
executing what is known as Murray's loop test, with the 
aid of the Post Office pattern of Wheatstone bridge. It 
will be noted in the figure that the keys, K? and K?, usually 
marked upon the bridge as the galvanometer and battery 
keys respectively, are in this case reversed, and must be 
treated accordingly. 

The generally accepted principles of the test carried 
out as indicated in Fig. 1 are as follows: the resistances 


between B and O being plugged up, let (a) be the resistance 
in the fixed arm, A B, and (b) the ultimate resistance when 
a balance is obtained on the galvanometer in the variable 
arm between D and E. Again, let (z) be the resistance from 
the point C (which is, to all intents and purposes, B), to 
the fault, F, and (y) the resistance between F and E. Then, 
by the well-known bridge formula, (a y) = (bx), and J, being 
the total resistance or (we may take it proportionately if 
the cable be of uniform cross-section throughout) length of 
the whole loop from C to E, 
æ + y = l, therefore y = / —- z, 


and, by substitution in the above equation, 

a 
a+b 
or, to put it in words, the distance in yards, say, of the 
fault from the point of connection to the bridge, C, is equal 
to tbe total length in yards of the loop, multiplied by the 
resistance (a) unplugged between A and B, and divided by 
the added resistances, (a) and (b), in the fixed and variable 
arms respectively. In asimilar manner the distance of the 
fault from the other extremity attached to E can be 
ascertained, or the ends of the cable may be reversed and 
another test taken as a check upon the first, in which case, 
if ae results differ slightly, the mean of the two may be 
taken. 

For everyday work in the factory or generating station, 
however, where comparatively short lengths of cable develop 
faults which require localisation, a modification of the above 
test will be found to give more satistactory results. On 
consulting the diagram in Fig. 1, it will be noticed that the 
current, besides overcoming the resistance of a portion of 
the looped conductor and the resistance in the fixed arm, 
A B, which is more often than not a matter of 1,000 ohms, 
has also to pass through the fault itself, which may or 
may not offer a considerable resistance to its passage. By 
altering the connections, however, to those indicated in 
Fig. 2, which alteration merely involves a reversal of the 
battery and galvanometer connections, a suitable resistance 
being inserted in the latter circuit to contro] the amount of 
current passing, an appreciable current is sent round the 
actual loop itself, and the sensitiveness of the arrangement 


a (l — ) = ba, therefore x = 1 


8 
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thereby considerably increased. It stands to reason, of 
course, that in this test the battery must be of low resist- 
ance and capable of yielding an appreciable current, the 
most convenient form for the purpose being a set of 
accumulators, portable or otherwise. The extent of battery 
power required is best dotermined by experiment, but with 
a fault of low resistance and a fairly sensitive galvano- 
meter only a few cells are needed, whereas with a high- 
resistance fault and a comparatively low-resistance galvano- 
meter, a larger number of cells or even a dynamo with 
safety fuse in circuit may be used. The foregoing romarks 
on the number of cells required apply more especially to 
the previously described test, where a high voltage is 
necessary to force an appreciable current through the fault. 
To resume, however, the calculation necessary to determine 
the distance of the fault from either end in the latter case, 
is exactly the same as in the previous one, and, as before 
stated, the results will be generally found nearer the mark. 

In both these tests the two ends of the faulty cable 
should, if possible, be directly connected to the bridge, the 
connections being well made in order to avoid errors due 
to the added resistance of imperfect contacts. In this 
connection it is advisable, in carrying out the Murray loop 
test proper, to observe the following conditions: if the 
resistance of the fixed arm, A B, be smaller than that in the 


296 


THE ELECTRICAL ENGINEER, SEPTEMBER 8, 1899. 


other arm, the galvanometer wires should be connected on 
the outside of the terminal connection, C, so that no added 
resistance due to imperfect contact is combined with the 
resistance in AB. For a similar reason it is advisable in 
such case to dispense with K? and utilise a separate galvano- 
meter key, connecting the instrument right across the 
terminals, C and E. 1 the conditions are reversed, the 
order of galvanometer connections should also be reversed 
for a similar reason. 

It is best to start with a= 1,000 obms, or the highest 
available single ratio in A B, thus giving the biggest range 
of adjustment over the variable arm. 15 however, a balance 
cannot be obtained therewith, the smaller ratios must be 
tried in turn. If no reversal of the galvanometer deflec- 
tion be obtained in either case, the infinity plug should be 
withdrawn, and, there being no reversal, indicates an error 
in the connections which must be eliminated before pro- 
ceeding further. If a reversal be obtained with INF 
withdrawn, but not otherwise, the fault lies very near the 
terminal C, and is best found by reversing the ends of the 
loop on the terminals, C and E, and withdrawing the plugs 
from all the ratios between A and B. 

If it be necessary to introduce connecting leads between 
the ends of the loop and the bridge terminals they must 
be allowed for, calculations being made of their cross- 
sectional area as compared with that of the faulty cable 
and consequent proportionate length; thus one yard of 
No. 16 S.W.G. would be equivalent in resistance and length 
to 19 yards of %, cable, and so on. The connections 
between lead and cable must also be electrically perfect, 
sweated contacte being the best form to adopt and least 
likely to introduce errors into the subsequent results. 

As regards the type of galvanometer most suitable for 
loop testing, any fairly sensitive pattern is suitable, and, 
according to Kempe, the conditions of the test are best 
met when the resistance of the galvanometer does not 
exceeds five time the resistance of the looped cables. In 
testing long lengths of cable or wire by this method, such 
& condition is, of course, possible, but for short lengths of 
large cable, offering a comparatively small resistance, an 
instrument arranged on these lines does not commend itself 
as sufficiently sensitive. The writer has found that an 
ordinary reflecting galvanometer with a moderate battery 
power, giving a readable deflection for the alteration of a 
unit or less in the bridge circuit, answers the purpose very 
well, and if a slide wire be used, permits of very accurate 
adjustment, 

A rough-and-ready method, given by Raphael, when no 
bridge of any description isat hand, consists of sweating a short 
length (about a yard) of No. 20 S.W.G., or any other gauge 
thereabout, across the ends of the loop and utilising it in the 
same manner as the slide wire of a metre bridge, making 
contact thereon at the various points with the end of the 
battery, or galvanometer wire itself in default of a slider. 
Such a short length as a yard of No. 20S.W.G. will be 
found sufficiently homogeneous for the purpose provided 
that it has not been “killed” or mutilated in any way. 
When a balance has been obtained on the galvanometer, 
the distances are carefully measured, and the result, in 
yards, on the cable under test carefully calculated by simple 
rule of three. 

Temperature corrections are, as a general rule, negligible, 
but for absolute accuracy, the resistances, R, ri, and 72, of 
the whole loop and connecting leads respectively should 
be accurately determined, then 


l 5 l 
R-rl-7? are R- I- 72 
will give the equivalent lengths to be allowed for the leads, 
l being the equivalent length of the balance of the loop 
itself. 

Varley’s method of loop testing differs somewhat from 
the foregoing, and, owing to the fact that it entails an 
accurate measurement of the ohmic resistance of the loop, 
is more suitable for long sections of wire or cable having 
an appreciable and accurately determinable resistance. 

Fig. 3 is a general diagram of the connections, a Post 
Office pattern Wheatstone bridge being therein represented, 
as the metre bridge is unsuitable for this test. The keys, 
K? and K, are here used in their proper order, the test, in 


71 


point of fact, being merely an application of the ordinary 
bridge method of resistance measurement; a and 5 the 
resistances between A B and B C respectively are usually 
unplugged in the proportion of 1,000-10. Then, the 
connections being as shown in Fig. 3, ¢, the value 
of the resistances in the adjustable arm between D and 
E, is unplugged until a balance is obtained. It is 
necessary to state here that, in order that a balance may 
be obtained, it is essential for the end of the faulty cable, 
if it be a composite loop, to be connected to E. The values 
of a, b, and c in this test having been noted, the positive 
pole of the battery is then disconnected from earth and 
connected directly to E, thus completing the necessary 
connections for taking the copper resistance, R, of the 
loop, which has next to be ascertained by the ordinary 
bridge method. 


Then let z be the required distance of the fault from E, 


and J, as before, the length of the loop, 


z (aR - be) 
R (a Tb) 


Where there happens to be an appreciable cable current 
set up at the fault itself, owing to the entry of moisture, 
contact of dissimilar metals (armouring and conductor), or 
other causes, the reversed method of Murray’s test, as put 
forward by the writer, is not suitable owing to this extra 
E.M.F., which, it will be noted, on referring to Fig. 2, is 
directly in the galvanometer circuit, and, in consequence, 

ives rise to a variable false zero. Under ordinary con- 
itions, however, the connections, as in the latter figare, 
will, as before stated, yield highly satisfactory results if 
carefully carried out. 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. ' GREATOREX, A.M.I.C.E., M.S.A., BOROUGH 
ENGINEER AND SURVEYOR, WEST BROMWICH. 


(Concluded from page 270.) 


LEEDS. 


In November, 1896, the Corporation decided to at once 
equip the line from Kirkstall to Roundhay. The electric 
tramway, opened July 28, 1897, extends from a point 
opposite the entrance to Kirkstall Abbey on the nortb- 
west outskirts of the city of Leeds to the north-easterly 
end of the Princes-avenue at Roundhay Park, a suburban 
resort in the north-eastern district. The route is not 
direct, but forms the two arms of what may be roughly 
termed a right angle, the centre of the city being at the 
apex. The total extent of the line is seven miles, and 
tho length of track 14 miles. The gradients throughout 
the route are easy, the steepest not exceeding 1 in 21. 
On most of the route the vehicular traffic is fairly heavy, 
while Boar-lane, Leeds, is one of the most crowded 
thoroughfares in the provinces. Altogether the con- 
ditions are such as will give a very thorough test of 
electric traction in city service. The permanent way was 
designed and constructed under the supervision of Mr. 
Thomas Hewson, the city engineer. he rails weigh 
100lb. per yard, of the usual grooved section, the gauge 
being Aft. 8}in. The paving is of granite setts, except in 
Boar-lane and a part of Briggate where wood paving is 


* Paper read at the annual meeting of the Incorporated 
Association of Municipal and County Engineers at Cardiff. 
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used. From Kirkstall Abbey to Midland Station in 
Wellington-street, and from North-street to Roundhay 
Park, the trolley wire is carried by single brackets attached 
to tubular steel poles placed at the side of the roadway. 
These poles are placed at an average interval of 120ft. 
They measure 31ft. in length, and are in two parts. In 
Boar-lane and Briggate, centre poles with double brackets 
have been used, and they serve also to carry arc lamps for 
street-lighting. There is a minimum width of roadway in 
Roundhay-road and Kirkatall-road of 32ft., and in Briggate 
and Boar-lane the width is greater, and admits of a space 
of 5ft. 6in. for the centre poles between the tracks; there 
is thus plenty of space between the rails for the islands, 
and a clear way on either side of the road outside the track 
for vehicular traffic. The rolling-stock consists of 25 four- 
wheel double-deck motorcars, six double-deck trailers, and 
six single closed cars. The bodies were built by Messrs. 
Milnes and Co., of Birkenhead, and are of. the cantilever 
extension type, and the trucks from designs of the Peckham 
Motor and Wheel Company, New York. The bodies of the 
cars present a neat and attractive appearance; they are 
panio ia blue and decorated with gilt, the body panels 

ing in the centre the coat-of-arms of the city of Leeds. 
Inside the motorcars there are seats for 22 persons, and 
outside 29, making a total of 51. The double-deck trailers 
carry 20 passengers in and 24 out, and the single cars, 22 
passengers. Tho cars are lighted by electricity, each being 
wired for 10 lights of 16 c.p. each, connected five in series 
between the main conductor and the rails, and provided 
with switches so that either or both groups of ligbts can 
be put out. The trolley poles and supports are of the 
swivelling-arm type. The total weight of the car and 
truck complete is about seven tons. The cars travel at a 
speed of eight miles per hour, run on a seven and a half 
minutes’ service, and stop when required ; the charge being 
Id. per mile. The building for the power station is of 
brick and iron and was designed by the city engineer, and 
is close to the line and midway between the termini. The 
building is glazed with white bricks, and bas a clean and 
neat appearance. The engines are two pairs of horizontal 
compound condensing engines, supplied by Messrs. John 
Fowler and Co., of Leeds, and the dynamos are driven 
from the flywheels of the engines by 15 ropes. The 
station can be enlarged as required. To house the cars 
and to provide the necessary repair shops and other offices, 
the Corporation have erected very extensive buildings of 
brick and iron in Kirkstall-road. They are designed for 
future requirements, and will hold nearly 200 cars. 
(See Electrical Engineer, Nov. 6, 1891, March 8, 1895, 
June 28, 1895, and Jan. 17, 1896; also Railway World, 
August, 1897.) 


MIDDLESBROUGH, STOCKTON, AND THORNABY ELECTRIC 
TRAMWAYS. 


This system (opened July 16, 1898) extends from 
Norton Green, about 24 miles north of Stockton, along 
Norton-road, and through High-street and Bridge-road, 
Stockton, through Thornaby, to Middlesbrough, a total 
length of 8'5 miles of tramways, or 15 miles of track. The 
permanent way consists of rails weighing 92$lb. per yard, 
on a Gin. solid bed of Portland cement concrete, the gauge 
being 3ft. 6in. The paving between the rails, and for 18in. 
on either side, consists of whinstone and granite setts, and 
scoria bricks throughout Middlesbrough; the rails are 
bonded with double copper bonds of the Columbia type. 
The overhead construction consists of side poles, placed 
120ft. apart, except in Corporation, Newport, and Albert 
roads, Middlesbrough, and Bridge-street and High-street, 
Stockton, where centre poles have been adopted. They 
are of neat design, made in threo lengths, and stand 20ft. 
above the track, and are embedded to a depth of 6ft. ia 
concrete. The bracket arms are composed of steel tubes 
supported by ornamental scrolls in wrought iron. The trolley 
wires consist of two hard-drawn copper wires. The rolling. 
stock consists of 50 double-decked motorcars, each capable 
of carrying 60 passengers—30 inside and 30 out. The 
car bodies have been substantially constructed, and are 
neatly finished. Car depéts have been erected at 
the main station, at the sub-station at Newport, 
and at the terminus at Norton. The service is a 


five minutes’ one, and the speed of the cars from 
eight to twelve miles per hour. Fixed stopping places 
have been adopted, indicated by broad white rings on the 
tramway poles. The fare for the whole journey 855 miles) 
is Id., and there are two-mile penny stages through- 
out the system. The power station is situated at Stockton 
on the River Tees. The system of distributing power to 
the trolley lines is somewhat novel. Although the potential 
required on the trolley line is 500 volts, all current is 
generated at 2,500 volts alternating and then transformed 
and converted to 500 volts direct current at the main 
station and at a sub-station situated at Newport-road, 
nearly three miles from the main station. This system is 
known as the three-phase high-potential system, and by it 
all risk of electrolysis of gas and water pipes is avoided. 
This method in case of extended and ramifying lines is 
now frequently adopted, as, for instance, on the Central 
Underground, London United Tramways, and Glasgow 
Tramways. (See Railway World, August, 1898.) 


THE POTTERIES ELECTRIC TRAMWAYS. 


The Potteries District Tramways (opened on May 16, 
1899) will, when completed, comprise 35 miles of tramways, 
running through the districts of 18 different authorities. 
The portion at present in working order is the North 
Staffordshire section from Burslem to Longton, through 
Hanley, Stoke-on-Trent, and Fenton—a length of 6°75 
miles. The rails weigh 87lb. per yard, and are laid to a 
aft. gauge bonded with the Chicago bond. The gradients 
are almost continuous and in some places severe, the 
maximum gradient being 1 in 10:5, while the roadways 
are so narrow that for the greater part of the lines only 
single tracks could be laid, thus requiring the construction 
of numerous passing places. The trolley wires are 
suspended from the span wires by Ætna insulators, and 
the span wires are carried by telescopic tubular steel poste 
fixed in the usual manner. Owing to the numerous tele- 
phone and telegraph wires which cross the trolley lines, 
guard wires are almost continuous, and these and their 
necessary supporting wires detract very much from the 
appearance of the work. The power station is situated on 
the bank of the river at Stoke. The rolling-stock consists 
at present of 90 motorcars and a few trailers, each having 
seating accommodation for 24 passengers. They are of the 
single-deck type, as, owing to several low railway bridges, 
it is impracticable to use outside-seat cars. They are well 
ventilated and lighted by incandescent lamps, and are also 
well provided with brake power. (See Electrical Engineer, 
May 19, 1899; and Railway World, June, 1899.) 


WEDNESBURY AND WALSALL. 


The electric system in Wednesbury and Walsall (opened 
in January, 1893) forms part of the South Staffordshire 
system, and is about nine miles long. The line starts from 
the White Horse, Wednesbury, and proceeds to Walsall, 
Darlaston, and Bloxwich. Generally, the line is single, 
with passing places, the gauge being 3ft. 6in., and the rails 
are 76lb. to the yard. Most of the route is along macadam 
roads, but in all cases the track is paved across and for 
18in. on each side of the rails. The cars, of which there 
are 16, are double-decked, 22ft. long, and built to carry 
40 passengers (22 inside and 18 out), and they weigh 
84 tons. The speed of the cars is eight miles per hour, and 
they stop when required, but the end of each penny stage 
is a regular stopping place. The fare is generally a little 
less than 1d. per mile, and the track is divided into penny 
stages. The trolley wire is suspended at a height of 21ft. 
from the ground by insulators of usual design for electric 
street railways, and attached to the end are tubular arms 
that screw into tees upon the street poles, a ligbt guy rod, 
screwed at both ends, serving to keep the whole in proper 
tension. The poles are placed on the sides of the roads. 
Once or twice the trolley wires have broken in frosty 
weather, but there have been no serious accidents on this 
line, and there bas never been any stoppage through break- 
down of machinery. The generating plant at the central 
station, which is situated between Walsall and Bloxwich, 
consists of three Lancashire boilers, three compound hori- 
zontal surface-condensing engines of 350 h.p., and these 
serve to drive three Elwell-Parker dynamos. No accumu- 
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lators are used, either at the station or dn the cars. The 
station presenta a very neat and tidy appearance. 

List of towns in which tramways are being constructed 
for electric traction in England on the overhead system : 


By whom | Length | Total Weight 
Name of town. being 0 length Gauge of 
constructed.| route. of track. rail. 
miles. | miles. ft. in. lb 
Bolton Corporation 29 31 4 84 104 
Coventry .........05. Company 5'25 5'25 | 3 84 
Dudley and Stour- 
ridge Company 5 575 3 6 87 
Hall enen Corporation 9'5 18:5 |4 84| 94 
Leeds (extension). Corporation 675 | 116 |4 84| 100 
Norwich Company 16 19 3 6 662 
Oldham Company 811 10°35 4 83 90 
Plymou tl... Corporation 18 36 |3 6 96 
St. Helens Corporation| 975 | 1075 4 84 98 
Sheffield Corporation 10 19 4 84) 108 
Sunderland ......... Corporation| 12°27 | 23 4 83 96 
Swansea ........... Company 5'5 — 4 83 86 
Aberdeen Corporation 2'5 5 4 84 98 
Dublin (extension) Company 35 70 5 3 92 
Glasgow(extension) Corporation 86 172 4 72 15 
l 3 6 8 


Halifax (extension) | Corporation| 10 


In addition to the foregoing, several corporations have 
decided to reconstruct their existing lines and adopt the 
overhead system, or are promoting new lines on this system. 


Description of the Blackpool Electric Conduit System before 
Conversion. 


The system in operation at Blackpool is known as the 
electric conduit system In 1885 the Corporation laid down 
the tramway and leased the running power to a company 
for seven years. At the expiration of this period, in 
September, 1892, the Corporation purchased the under- 
taking and plant for the sum of £15,587. In addition to 
this they had expended £13,435 on the construction of the 
permanent way, making a total of £29,022. On the com- 
pletion of the purchase it was found necessary to relay part 
of the conduit, and to replace and repair part of the plant 
and machinery. The electric tramways run through fi ve 
miles of streets, three miles being single and two double. 
The gauge is Aft. 8 in., and the rails are of the girder type, 
921b to 971b. per yard. The paving is generally of granite, 
but there is also some wood paving. The conduit ia in the 
centre of the rails, the slot being gin. and fin. The con- 
ductors areof pure copper tubing, insulated from the channel, 
the insulators being 9ft. apart. The electric cars are of 
two sizes. There are four large ones, each capable of carry- 
ing 82 passengers — 44 inside and 38 outside. They weigh 
11 tons 14cwt., and are double-decked four-wheeled bogie 
type. The small cars are 10 in number, and carry 54 persons. 

hey weigh 43 tons each. All the cars are lighted by elec- 
tricity, as at Leeds. The speed of the electric cars is eight 
miles per hour, and they stop when required, and the chargeis 
id. over the entiro distance in the winter and 2d. in the summer. 
The power for the electric tramways is supplied from the 
general electric lighting station, which is about midway, 
the engines being 25-h.p. compound engines coupled to two 
four-poled generators. The current is direct; no accumu- 
lators are used either in the atation or on the cars. The 
capital invested in the electric lines is £55,372. The 
circumstances in Blackpool are very different to those in 
any large commercial town. Not only is the population 
subject to enormous fluctuations, but in the case of the 
conduit line the effects of the sea-water and sand have to 
be contended with. The Corporation of. Blackpool had, 
during the winters of 1894-6, to relay the whole of the 
conduit along the promenade on a new principle at a net 
cost of £6,754. In spite of this large expenditure on the 
conduit, supplemented as it was by a further expenditure 
during the following years of £1,196 for repairs, etc., 
the trouble increased rather than decreased, and the com- 
mittee decided a radical change in the system was 
necessary. They therefore, after consideration, recom- 
mended the Corporation to abandon the condmit system 
and substitute for it the overhead trolley system. Ina 
report of the sub-committee of the Blackpool Corporation, 
the relative cost of maintaining the similar portions, 


exclusive of repairs to roadways, rails, motors, gearing, 
cars, ètc., of the three systems—viz., overhead, conduit, 
and accumulators—on the present Blackpool system is 
stated as follows: overhead system (line, etc.), estimated, 
£600; conduit system (conduit, etc.), cost 1897, actual, 
£2,238 ; accumulator system (accumulator, etc.), estimated, 
£2,799. 
Electric Accumulator System, 
BIRMINGHAM. 


The Birmingham Central Tramway Company possesses 
the unique distinction of combining under one manage- 
ment tramways worked under four different systems. The 
Bristol-road electric accumulator system has been in opera- 
tion since 1890. It extends from a point in Navigation- 
street near its junction with John Bright-street, where the 
steam tramway terminates, and adjacent to the London and 
North-Western Railway Station, through Bristol-street and 
Bristol-road to Bournbrook, a distance of three miles, 
and is a double track throughout. All the gradients and 
curves, except two or three, are comparatively easy. The 
rails are steel girder type, 92lb. to the yard, and the space 
between, and for a distance of 2ft. on each side, is paved 
with deal blocks. The power station, which forms one of 
the most important features, is situated at Bournbrook. It 
is built of brick, and covers some three-quarters of an acre. 
There are three boilera—two of Davey and Paxman’s and 
one of Babcock and Wilcox's. The two engines are com- 
pound engines, made by Davey and Paxman, and there are 
two Elwell and Parker dynamos. The cars, of which there 
are seven, have a capacity of 50 passengers (24 inside and 
26 out), and weigh, when loaded, 12 tons. The body is 
mounted on a pair of bogies, on one of which is fixed a 
15-h.p. motor. It can be driven from either end, and by 
means of suitable switching apparatus any required s 
or power can be obtained without the use of the resistance, 
which would entail a loss of energy. The cars are lighted by 
electric lamps from the accumulators. The accumulators are 
carried under the seats, and are charged at the depôt, 
the charge being sufficient for a journey of 21 miles. 
There is a regular 10 minutes’ service, and the fares range 
from 1d. to 3d. for the entire distance. They travel at a 
speed of eight miles per hour, but slower up hills, about 
six miles per hour. ay minor objections against this 
system may be named. The vibration rapidly destroys the 
batteries, and at times causes an objectionable smell. Com- 
plaints bave been made that the acids have discoloured and 
destroyed the clothing of passengers, and claims have been 
made against the company on account of damage sustained 
from this cause. The acids have a very injurious effect on 
the cara themselves, and destroy the woodwork, the life of 
the bottom of the cars being only four years, the ironwork 
and the floors ; and in consequence of the fumes from the 
acid, which discolours the paint, it is very difficult to keep 
the cars from looking shabby. (See Electrical Engineer, 
June 20 and Aug. 15, 1890.) 


HANOVER. 

On the Continent there are several lines—for instance, 
Hanover has 84 miles of tramway worked by accumulators. 
The accumulators are hos beneath the seats, and each 
car is filled with 208 cells of the Hagener type having three 
plates in each cell, The weight of these cells is approxi- 
mately two tons, and the cost per car is £200. The energy 
taken from the dynamos to drive the different classes of 
cars one mile at Hanover is as follows: without accumu- 
lators, 68 unit; with accumulators, 1:37 units with light 
cars; with accumulators, 1°50 units with heavy cars. On 
the car route worked by this system there are placed two 
charging stations, at one of which a 25 minutes’ charge 2 
given, at the other a six to eigbt minutes’ charge. The 
total length of the journey is a little short of 10 miles and 
occupies 45 minutes, while the period of charging occupies 
from 31 to 33 minutes. This, of necessity, increases the 
number of cars essential to maintain the service, as at each 
station there are cars always charging. 


PARIS. 
The system at Paris runs from the Madelaine to the 
Pont de Neuilly, a distance of 53 miles. It is entirely on the 
accumulator system and has a double track, the speed being 
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eight miles in the town and eleven out. Double-decked cars 
are used, carrying 52 passengers, and weigh 14 tons. They 
have 200 cells, fixed under the seats. The cells are charged 
at a feeding point, Puteaux, at which place a 10 minutes’ 
charge is made. The cost of the batteries per car is stated 
to be £500, and a double journey is made with one charge. 
al cost of repairs to the batteries is about 3:2d. per car 
mile. 
Combined Overhead and Accumulator Systems at Paris. 


This system has been adopted in Paris on the line 
running from the Place de la Republique ta Pantin and to 
Aubervilliers. The total length of these lines is about nine 
miles, of which 4°2 miles within the city are worked by 
accumulators, 4'8 miles beyond the city by the overhead 
trolley. The two lines begin at the Rue de la Rep, and 
have the same set of rails to the junction at the Rue de la 
Fayette and Rue l'Allemagne. At this point they diverge, 
one passing along the latter street to Pantin, and the other 
along the Rue de Flandres to Aubervilliers. The rails weigh 
97lb. to the yard, and the rolling-stock consista of 53 
motor-carriages, of which 30 have a closed upper saloon 
and three are of the single-deck t The former cars 
have a capacity for 5 and weigh 14 tons. The 
accumulators are p in a receptacle under the floor of 
the car and between the trucks. Each car has 224 cells, 
which weigh four tons and cost E275. This receptacle 
measures 6ft. 6in. in length, 6ft. 9in. in width, and 2ft. 
deep. This arrangement, while it increases the stability of 
the car, prevents any acid fumes from entering the body of 
the car, and also facilitates the handling of the batteries at 
the station. The speed inside the town is 84 miles per 
hour and about 16 miles outside. The cells are partly 
charged from the overhead trolley when running, and 
completely recharged at night. (See Ratlway World, 
September, 1898, p. 290.) | 


Combined Overhead Trolley and Conduit System at Paris. 


The line on which the trolley and conduit system has 
been applied in Paris commences at the Place de Bastille, 
and extends along Rue de Lyons to the Avenue Damuesuil. 
This important thoroughfare is followed to the Porte de 
Piepus, a gate on the east of the city, close to the Bois de 
Vincennes ; the line then continues to St. Maurice and 
Charenton, a suburb south-east of Paris. It is double 
track throughout, with a total street length of 3:8 miles, 
16 miles being without the walls and 2'2 miles within, 
half a mile of the latter being provided with the conduit. 
The cars start at the Bastille, traverse a section of the 
conduit along Rue de Lyons, then proceed by the overhead 
trolley to the Place Damuesuil, which is crossed by the 
conduit, then again take the trolley to the end of their 
journey. The conduit has been constructed as solidly as 
possible, the type being similar to that employed in New 
York, and the overhead equipment is of exceptionally 


handsome design. The poles are also used for street- 
lighting by arc lamps. e rolling-stock consists of 17 
single-deck cars, weighing seven tons, and having accom- 


modation for 18 passengers, while the platforms contain 
standing room for 18 more. (See Railway World, January, 
1899.) 


List of Papers and Reports on Electric Tramway Traction. 

Proceedings of the Incorporated Association of Municipal 
and County Engineers. — Street Tramways and Electric 
Traction,” by J. H. Cox, vol. 18, p. 276; ‘ Overhead 
Electric Tramways,” by A. Dickinson, vol. 19, p. 588; 
“Electric Street Tremwe a,” by R. Hammond, vol. 20, p 308; 
“The Brussels Electric Tramways,” vol. 21, p. 18; Light 
Railways and Tramways,” by R. H. Dorman, vol. 22, p. 34 ; 
“ Electric Traction,” by R. St. George Moore, vol. 22, p. 252 ; 
“The Dover Corporation Electric Tramways,” by H. E. 
Stilgoe, vol. 23, p. 99; “Tramway Haulage,” by E J. 
Silcock, vol. 23, p. 363. 

Minutes of Proceedings, Institution of Civil Engineers — 
“The Electric Street Railway of Montreal, Canada,” by 
G. C. Cunningham, vol. 124, p. 269; Dublin Electric 
Tramways,” by H. F. Parshall, M. I. C. E., vol. 183. p. 174; 
“The South Staffordshire Tramways,” by A. Dickinson, 
vol. 117, p. 282 ; “ Bossbrook and Newry Tramways,” by 


Dr. E. Hopkinson, vol. 91, p. 193; “ The Electrical Equip- 
ment of the Liverpool Overhead Railway,” by Thos. 
Parker, vol. 117, p. 71; “ Electrical Railways,” by E. Hop- 
kinson, vol. 112, p. 209. 


| Reports. 

Belfast, April 10, 1896* ; Birkenhead, April 30, 1897* ; 
Birmingham, April 30, 1897,* vol. 12, p. 290t ; Blackpool, 
April 29, 1898,* vol. 14, p. 307¢ ; Bradford, Oct. 15, 1897*, 
vol. 12, p. 5827; Bristol, Dec. 18, 1896*; Dover. Dec. 4, 
1896* ; Douglas, Oct. 1, etc., 1897“; Dundee, June 16, 
1899* ; Glasgow, Oct. 24, 1890, June 10, 1898, Dec. 2, 
1898, and March 24, 1899“; Hastings, vol. 12, p. 497T ; 
Leeds, June 28, 1895, March 8, 1895, and Jan. 17, 1896* ; 
Leicester, Oct. 7, 1898“; Manchester, June 5, 1896, Oct. 
29, 1897, and April 14, 1899“; Newcastle, June 8, 1894, 
Sept. 9, 1898, and April 14, 1899*, Contract Journal, 
N 846, May 3, 1899; Norwich, April 25, 1897*; 

ottingham, April 8, 1898,* also Railway World; Ply- 
mouth, Oct. 18 and 25, 1895*; Salford, vol. 15, p. 290; 
Sheffield, Feb. 12, etc., 1897,* vol. 11, p. 1567; Sunder- 
land, vol. 15, p. 506¢; West Bromwich, Sept. 30, 1898,* 
vol. 14, p. 636+; and report by J. Allen Baker, C.E., to 
the London County Council (published by Messrs. King 
and Son; also in Electrical Engineer of Nov. 25, 1898). 
* Electrical Engineer. t Surveyor. 


THE THEORY OF DISSOCIATION AS APPLIED TO 
GALVANIC CURRENTS. 


BY PROF. A. VON OETTINGEN. 
(Concluded from page 733, Vol. XA III.) 


The ee table from Lupke's Electro-Chemistry ” 
will illustrate this point : 


Ld 


Velocity. - — 


Electro- Hittorf’s Molecular 

lyte migrating conductivity, Cation uat Anion v 

y anion, l-n L at 25° C. 25° C at 25°C. 
KCl 49111 14000 68˙ oo 714 
KN WO 5033 135:7 68:3 a 67 4 
NaC] __...... 380) 1200 456 77°4 
Na NO. 37 113 44hõ 69˙7 
AgClO, ..... 499 1172 585 58 ˙7 
Ag NO ATT 1242 592 65:0 


It will be seen that the two velocities of the cation K, 
and those of Na and Ag are nearly the same, whatever 
anions they are combined with, and also that the velocities 
of the anions are likewise nearly the same without reference 
to the cations. Each ion possesses a certain definite velocity, 
so that by addition of the velocities of the ions the con- 
ductivity of the solution 155 be calculated. Kohlrausch's 
law may be expressed as follows: The velocities of the 
ions depend upon their constitution, and vary with the 
temperature and the nature of the solvent.” 

After the publication of Arrhenius’s dissociation theory 
Ostwald obtained more concordant results by using the 
following expression : 

l = a (u + v), 


where a denotes the coefficient of dissociation. 

The velocities of the ions are all between 20 and 70, with 
the exception of the anion OH, the velocity of which is 
170, and that of the cation H, which is 318. The velocity 
of Cl ions being 66, we have a conductivity of 384 when 
electrolysing HCl, the hydrogen ions migrating at about 
five times the rate of the chlorine ions. 

The best account hitherto published of the laws of con- 
ductivity may be found in a recent work by Koblrausch 
and Holborn, entitled Das Leitvermoegen der Elektrolyte 
insbesondere der Loesungen. Methoden, Resultate, und 
chemische Anwendungen,” Leipzig, Teubner, 1898. This 
volume, a copy of which I am pleased to be able to show 
you this evening, is based entirely on the theory of dis- 
sociation. 

Applying the theory of masses, first announced by 
Bertholet, and afterwards developed by Guldberg and 
Waage, Ostwald discovered a very interesting relation 
between the conductivity of a solution, /, at any degree 
of concentration and its maximum conductivity, L, when 
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in the open cell, because an electrostatic equilibrium is 
attained. As soon, however, as the copper is connected 
with the zinc, a current is developed, tho positive electricity 


much further diluted.’ K being a constant and V the 
volume in which a gramme-molecule is dissolved, 


LA Joie from the copper ions entering the metallic copper and from 
(L-1) 9 this passing on to the zinc, which is thus discharged. The 


copper ions having been thus discharged and deposited, 
new sheet of cations passes out. At the same time zinc 
ions pass into solution, and a new sheet of zinc molecules 
assume the cationic state, leaving the metal itself negatively 
charged. In this manner a continuous current is set up. 
hen two metals are in contact, no difference of 
potential exists, or merely a very small one, measurable 
only in thousands of a volt; this is due to thermoelectric 
currents, and may be neglected. It may be noted that the 
term couple —as, for instance, of zinc and lead—was 
used formerly to express the idea that the electricity 
in a circuit was produced by the contact of two metals 
This theory of Volta’s, and of many philosophers until 
recently, is now known to be erroneous. We now 
understand that zinc exhibits a potential towards the 
solution in which it is immersed, as does also the lead. 
When the circuit is closed the electric current is allowed 
to pass from the lead to the zinc, and this process 
continues. In this sense only can the term “couple” 
be used, because the presence of a second metal is 
a necessary condition for a continuous electric current, 
although the electricity produced by contact is quite 
insignificant, and in no way the source of the current. 
The real source of the current is the energy derived 
from the zinc in its transformation into positive zioc 
ions. At the contact of the sulphuric acid and 
cupric sulphate in a Daniell cell there is likewise a 
small difference of potential, which may be explained in 
accordance with Nernst’s views. Though these potentials 
between fluids are so small as to be measurable only in 
hundredths of a volt, they must yet be considered, since 
the whole explanation of the theory of potentials has 


Ostwald's law, based on dissociation and the laws of masses, 
has been confirmed by numerous experiments. The values 
for the constant K are given in Kohlrausch’s book for 
about 700 different acid and salt solutions. 

I shall now call your attention to the phenomena which 
occur at the electrodes. The whole current is here con- 
ducted by the cations and the anions only at their respec- 
tive sides. These ions can only conduct the current when 
the conditions are such that their electrical charges can be 
transferred to the electrodes, and they can thus pass out 
of the ionic into the metallic or gaseous state. This phase 
of the theory of dissociation can only be understood by 
paying due regard to the osmotic pressure of the ions and 
to the tendency of the electrode to dissolve. 

It has been seen that sugar molecules in solution exhibit 
osmotic pressure; moreover, solid sugar itself has a tendency 
to dissolve, which is analogous to the vapour pressure of 
ice. When a piece of ice is placed in a vacuum it will 
evaporate until equilibrium is attained—that is to say, 
until the amount evaporated during any interval equals 
the gmount condensed during the same time. Similarly, 
the sugar dissolves until an equilibrium between its 
dissolving tendency and the osmotic pressure is established. 

Nernst, professor of physical chemistry at Goettingen, 
firat offered the following explanation of the actual tendency 
of metals to dissolve, or to change from the metallic to tho 
ionic state. In this case the problem is somewhat moro 
complex than with sugar molecules, since the metallic 
atoms in changing their state must take up an electric 
charge; without this charge they cannot dissolve except 
as colloids, as, for instance, colloidal gold in water. A 
piece of zinc placed in acid is instantly covered with a 
sheet of positive zinc ions, whilst the metal itself becomes | originated from this source. ee 
charged with negative electricity. The extent to which | Assuming that two solutions of the same substance, but 
this takes place depends on the tendency of the metal to | of different degrees of concentration, are in contact, equal 
dissolve. The metallic zinc receives a negative charge, and | potentials or none at all are developed at the electrodes ; 
the solution a positive one. In a very short time tho | tho difference of potentials (P) arises only at the surface of 
distribution of the electricity is complete, but the newly- | contact of the solutions. Nernst ascertained that the 
formed zinc ions cannot pass into solution. They repulse | potential, P, in the case on contact of two fluids which con- 
the positive ions of the acid and attract the negative ones, | tain the same kinds of cations and anions with velocities 
but without combining, since in a solution the number of | u and v respectively, depends on the osmotic pressures 
cations and anions must be equal. If another metal be | p, and p, and he expressed this fact as follows. Starting 
then immersed in the same solution, the repulsed ions will | from the principle of the conservation of energy, the work 
immediately cover it in the form of cations and chargo | done by the osmotic pressure must equal the electric work. 
the metal positively until a certain positive potential is | If one gramme-molecule dissolved in volume, V, is changing 
attained and an equilibrium established. This ia the open | from the osmotic pressure, p, to p +d p, the work done ina 
galvanic cell. differential of time would be V d p. In the same time 

Many metals, as, for instance, potassium and sodium, | the electrical differential, d e, is carried from one fluid to the 
have so great a tendency to pass into solution that they | other under the olectrical pressure, P ; hence the work done 
assume the ionic state even in the absence of another | is Px de; whence the equation | 
metal. In this case the potassium takes the charge from Pd e- Vd p. 
the hydrogen cations, whilst the latter, in the form of a 
gas, passes out of the solution. In the same way, at a 
higher temperature, zinc may expel hydrogen, but the 
process is accelerated by the presence of another metal, or 
of impurities in the zinc; in these cases the hydrogen 
becomes visible in the form of bubbles, With pure zinc 
the development of hydrogen is small. 

Another point in which the dissolving of metals differs 
from that of anger is the following: in a saturated solution 
of sugar the osmotic pressure equals the tendency of the 
solid sugar to dissolve. But tho dissolving tendency of 
zinc is much greater than the osmotic pressure of the zinc 
ions, even in a saturated solution of a zinc salt. The zinc 
hence acquires a negative potential in saturated solutions. 


This equation, since V = 5 may be written 


Pd e- R T 4p. 


P 
Here d e denotes the electricity borne by the cations and 
anions ; hence d e will be the sum of two electric quantities, 
d ec and d ea, of the cations and anions respectively. The 
quantity of electricity borne by the migrating cations 15 


171 > relatively to the whole current, and that of the anions 


is 


; we may thus write 
u ＋ 


Sugar cannot have any electrical potential at all. Pxde = R T dp 
The potentials of various metals in saturated solutions is utv P 

very different, since their respective tendencies to dissolve d Pxde = R T d p 

is sometimes greater and sometimes less than the osmotic | *” e A ＋ v p 


pressure of their ions. Thus, for instance, copper in a 
saturated solution of cupric sulphate acquires a positive 
potential and the fluid a negative one. In an open 
Daniell element zinc has a negative potential and the 
copper a positive potential. As soon as these poten- 
tials are acquired the process of ionising stops instantly 


Both equations may be integrated, and their sum will give, 
since d e + dé, = de, 
P(e x ea) = Pu e 
| RT IAT RTI 
uv P “te Pi 
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= 7 RT TIA 
1 ＋ * P 

The letter e represents the unit of electric valency, equal 
to 96,540 coulombs. P is the potential arising on the 
contact of the two fluids. The differences of the values of 
u and v determine the amount of P, which is, of course, 
nil when the cations and anions migrate with the same 
velocity. On the other hand, there is likewise no potential 
when the osmotic pressures, p, and p, are equal. Hense we 
may conclude that the ions perform osmotic work, and 
also transfor the electric current with different velocities in 
opposite directions. Since u and v are different, it follows 
that there must arise a difference of potential. The 
cations, which migrate faster, arrive in greater numbers 
than the anions from the concentrated to tho diluted solu- 
tion ; hence the latter receives a positive potential, and the 
current must travel from the concentrated to the diluted 
solution. Such currents are termed “ currents of concentra- 
tion.” The above formula is confirmed,as Nernst bas shown, 
by many experimental observations. Acids of difforent 
strength give relatively the strongest currents, since the 
velocity, u, of bydrogen is very high. All terms on the 
right side of the equation being known, the potential, P, 
may be calculated. In hydrochloric acid, for instance, 
Nernst found by experiment the potential, P, to be 
117 volt when N.1HC1 and N1,000HC1 are in 
contact, and this value agrees with that obtained by 
formula. 

The same theory applies to the case of potentials between 
electrodes and fluids. In this case we have 


Px 96,540=R T (og Pi ＋ . log. 22 - log. Ps), 
Po Ut Ps 7. 


The expression on the right hand involves three potentials, 
the first log., 7. giving the potential at the anode, pi being 


2 
the tendency to dissolve of the silver in a chain, for instance, 
of Ag/AgNO,/N.10AgNO,/Ag; pf is the osmotic pressure 
of the silver ions. No coefficient occurs in this term, 
because the whole equivalent of electricity is carried by 
the dissolved gramme-molecule of metal. The second 
term gives the potential between the two fluids N.1 AgNO, 
and N.10AgNO,, u being the velocity of migration of the 
silver ions, and v the velocity of the NO, anions. These 
velocities being 57 and 63 respectively, the second term 
will bave a very small value. The third term is the 
potential depending upon the nature of the cathode and of 


the finid. In this example, p, is equal to p, and the 
formula becomes ' l 
P=R T 2” log. E volts 
Ut+v Pg 
The formula in the above case gives P= - 057 volt, 


whilst Nernst by experiment obtained — 055 volt. 

In the Daniell cell the contact between the two fluids 
affords only an inappreciable difference of potential; the 
formula in this case may therefore be written 


P=RT (og Ps + 10.5 ), 


where R is the gas constant, p, and pe the tendency of zinc 
and copper respectively to dissolve, and o, and os the 
osmotic pressure of the cations of zinc sulphate and copper 
sulphate respectively. The quantities 7, and p, are constant, 
whilst the osmotic pressures vary with the concentration. 
The E.M.F. being greater in sulphuric acid than in zinc 
sulphate, the potential will decrease as more zinc ions 
enter tho acid. On the copper side the reverse is the case, 
because the more cupric sulphate is in solution the greater 
is the potential, the osmotic pressure being greater than 
the tendency to disolve. Since p, is greater than o,, whilst 
pe is less than oc, the two terms of the equation constitute 
a sum, and not a difference. It is remarkable that 
potentials are independent of the chemical nature of the 
anions ; the potentials, for instance, of 


Zo/ZoSO,/CuSO,/Cu, 
and Zn/Zn(NO,),/Cu(NO,),/Cu, 
being the ame. The anion influences the degree of 
dissociation of the compound, and hence the acid radicle 


affects the potential indirectly by its influence on the 
osmotic pressure. 

Such elements as Daniell’s are reversible if electrical 
energy be expended to drive the copper into, and the zinc out 
of, solution. The electrical energy required is P x 96,540 
volt-coulombs for one gramme equivalent of deposition of 
zine and solution of copper. If an electrical source of ener 
be employed of which the potential, P,, is less than P, 
there will be no current. If P, is greater than P there 
will be both a current and a deposition of metal pro- 


portional to P, - P, and not to Pi simply. In some 


cases of great interest the potential of a metal appears 
greater than usual. For instance, the potential of zinc 
in contact with sodic or potassic hydrate is greater than 
with sulphuric acid. The reason of this is that in the 
first case no zinc cations are formed, the zinc atoms passing 
into the anions with formation of an alkaline zincate. If 
there were no osmotic pressure due to zinc cations, 
the formula already cited would give an infinitely high 


potential, because in log. p, would be nil. Ata matter 


2 
of fact, however, it is considered that a small portion of 
the anions ZnO, ( ) are dissociated into Zn (+ +) and 
O, (==). Such cations may bo termed cations of the 
second kind, or meta-cations. In the foregoing instance, 
Zn (+ +) would be a meta-cation, and O (= =) would be 
a meta-anion. Exact formule for the potentials in such 
cases are not known, since the whole problem of the 
dissociation of complex ions has yet to be fully investigated. 
We know, however, that such decomposition occurs, since 
we obtain meta-cations on the cathode, and it likewise 
follows from Guldberg and Wagge’s law of masses. 
Sometimes the sign of the potential changes. Copper, 
for instance, in cupric salts is always positive. But it 
receives a negative charge when dipped into a solution of 
potassic cyanide; the molecules of copper here tend to be 
dissolved and become part of the anion CuCy, (—). 
Copper dissolving in this manner may even expel the zinc 


from a zinc sulphate solution, the expression log. A for 
4 


copper being greater than log. r for zinc. In the com- 


2 ; 
bination Cu/N1ZnSO,/Zn, the copper dissolves and zinc is 
deposited in crystals on the zinc electrode without any 
current from an exterior source. | 

The same thing takes place with gold. Metallic gold 
immersed in most solutions has a positive potential, gold 
cations having usually a great tendency to assume a 
metallic state, whilst metallic gold dissolves with difficulty. 
This behaviour is indicated by the popular term noble,” 
which is applied to such metals. In cyanide solutions, 
however, gold does not act the part of a noble metal, since 
it dissolves, as part of the anion. This exception to its 
general behaviour is of the greatest practical importance, 
since, were it otherwise, the cyanide process would not exist, 
and in all probability this society would not occupy the 
position that it now holds. 

The difficulty of recovering the gold from cyanide solu- 
tions is obvious from this point of view. The electric current 
causes the cation K (+) to migrate to the cathode, whilst 
the anions AuCy, travel to the anode, as pointed out by 
Hittorf. How, then, is the gold deposited on the cathode ? 
This can only be explained by assuming that the osmotic 
pressure of the meta-cations of Au (+ ) is sufficient to cause 
their deposition thercon. Since the anions containing the 
gold are migrating to the anode, it is obvious that the 
movement of the whole solution is a most important point, 
and greatly assists precipitation by counteracting the 
migration of the gold anion. 

By electrolysis of a solution of Na,PbO, the cations Na, 
and the anions PbO, carry the current; however, metallic 
lead is deposited on the cathode as a meta-cation Pb 
(+ + + +), while the meta-anion O, (= = =) is set 
free on the anode together with the anion PbO, (- —). 

To deposit any given metal on the cathode the potential 
of the electrical source of energy must be sufficiently high 
to overcome the potential of the metal in solution. Thus, 
in a wixture of salt solutions in water—as, for instance, of 
the nitrates of Ag, Cu, Cd, K, and Zn—if small currents 
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TABLE A.—POTENTIALS OF DIFFERENT METALS IN Contact witH KON SoLUTIONS. 


N.100 KC 
a N.1,000 KCy. N.100 KCy. N.10 KCy. N. i KCy. N. 670 e 
Au — 0 414 to- 0'474 - 0:092 to- 0:056 +0 180 to +0218 + 0'340 to + 0 306 — 0:020 to- 0:170 
Ag — 0 340 to- 0'200 - 0 020 constant +0°176 constant +0°330 to +0 314 — 0:308 to - 0 330 
Cu — 0°550 to- 0°230 - 0°212° to+0°380 +0°680 to +0 648 +0 890 to + 0'924 — 
Hg — ~ 0'056 constant +0 008 to + 0024 +0 162 to 0 · 200 = 
Ni — 0°560 constant -— 0:550 to- 0'488 — 0:466 to- 0:392 — 0'290 to + 0'194 — 
Co — -0:168 to 0°240 - 0 220 to+0°118 + 0°182 to +0°196 — 
Fe ~ 0'008 - to + 0°050 +0 054 to + 0022 +0 034 to-0 012 +0 056 to- 0'146 — 
Fe,0, — — 0:824 to- 0'750 — 0 796 to- 0 720 — 0°700 to- 0°674 — 
PbO. — 0:006 constant + 0:062 to + 0 070 +0°110 to+0°118 +0°160 constant = 
Pb ` +0°'120 constant +0°'120 constant + 0°128 constant + 0°164 constant +0°126 constant 
Zn + 0:480 constant + 0:560 to + 0 604 + 0°780 to +0 800 +0924 to + 0:940 — 


* On moving the fluid the potential rises suddenly. + The potential changed suddenly from - 0'121 to+0-118, then remained constant. 


are first employed, and the voltage subsequently gradually 
increased, there is firat deposited pure silver, then copper, 
then hydrogen, cadmium, and zinc in the order given. All 
the cations in these solutions are travelling towards the 
cathodes with a velocity depending in each case upon the 
concentration of the solution and a special constant. Since 
the deposition of a metal upon the cathode depends upon 
ite osmotic pressure in comparison with its tendency to 
dissolve, there is no secondary action upon the cathode 
when all these cations are present. It was formerly 
supposed that the K expels the Zn, the Zn the Cd, tho Cd 
the H, the H expels the Cu, which at last expels the Ag, 
and in this complicated way the pure Ag is first deposited. 
Such reactions do not occur. lanc has rightl 
insisted upon the primary deposition of that cation which 
first overcomes the potential jump.“ If the cations of 
silver are not sufficiently numerous to the whole 
current on the cathode, the potential rises until copper is 
deposited, and so on. 

he decomposition of water is also a primary effect. As 
water is only slightly dissociated, the resistance of pure 
water is very great. To improve the conductivity, it is 
advisable to add some salt or acid of which the dissociation 
is considerable. To the cathode migrate hydrogen and 
other cations carrying the electric current. When the 
potential of these last is high, the hydrogen imparts its 
electrical charge to the cathode and goes off asa gas; in 
other cases, the metals are deposited as soon as their 
tendency to dissolve, minus their osmotic pressure, is less 
than that of hydrogen. This generally happens with the 
noble metals, hydrogen being intermediate between them 
and the base metals. 

In measuring the potentials of à certain combination, we 
observe only the difference of the two potential jumps, 
one at the anode and the other at the cathode. Some 
years ago Ostwald discovered a method of measuring the 
Seca on one side only, the other remaining at zero. 

his is termed the method of dropping electrodes. When 
mercury in minute globules drops into mercurous sulphate 
the potential after some time disappears. In this way he 
determined the potential of the combination, 


Hg/Hg,SO,= - ‘99 volt, 
the sign — indicating that the solution will receive a nega- 
tive charge when the metal is maintained at the potential 
zero. Starting from this point, and making other com- 
binations with the above, he obtained the values for other 
metals in solution after deducting 99 volt. For instance, 
Zu / ZnS0, / HgSO. Hg = 1 514 volte, 
hence, Zn/ZoSO, = 524 volt. 
In the same manner there were obtained at 18deg. C., 


1 Poco = — 1245 volts 
/CdSO, = + 0'158 „ 
Fe/FeSO, =+ 0078 „ 
Pb/Pb(C,H,0,), = 0˙089 „ 
Cu/CuS0, = — 0:582 „ 
Ag/AgSO, = — 1024 , 


The signs + and — indicate whether the tendency to dissolve 

is greater or less than the osmotic pressure of the cations. 

Ostwald recommended the use of a “normal electrode ” of 
Hg / HgCl / N. 1 KCl, 


which yields the potential — 500 volt. This normal 
electrode may be readily combined with other. when 
determining potentials. Employing this method, I have 
myself measured the potentials of gold when dipped into 
various solutions at 25deg. C. The figures obtained were 
as follows : 

Au / Au Cl (conc.) - 1°64 to 1°42 volts (variable) ; 
Au/N.AuCl, = -1134 a 

Au / Aqua Regia - 1°09 


Au /K CNS (sat.)= — 26 to ＋ 08 „ (very variable); 


Au/N.KCNS = 56 „ (variable) ; 
Au/N. 10 KCNS = - 40 i 
Au/KCy (sat.) = +:50 i 
Au / K, 8 4 14 mi 
Au / K28, ＋ 21 5 
Au/Na,S =0 to 136 í 


We observe from the above that in cyanide solution gold 
readily passes into solution, since there is no primary 
osmotic pressure to hinder the dissolving process. For 
purposes of comparison, I may add some values for other 
metals in potassic cyanide solution which I have deter- 
mined with the Lippmann capillary electrometer. (See 
Table A.) 

The two figures in each column refer to the first and last 
observation on each metal, the intermediate values being 
omitted. The time occupied by the change is very variable ; 
Cu, for instance, took an hour. When no changes occur 
this is indicated by a constant. The changes of potential 
are not always in the same direction, sometimes decreasing, 
sometimes increasing, but the direction of the changes in 
any given metal is always the same. 

All the above potentials are greatly altered when currents 
of different strengths pass through the combinations, since 
polarisation depending upon the voltage used occurs. Thi 
may be shown by another compensating method, which is 
applied immediately after the action of the current. 

Í add some observations on saturated cyanide solution: 


Saturated K Cy with Au- + 0°50 volts. 
Ag= +0536 „ 
Cu- +1:154 „ 
” 75 77 Zn= +1196 57 


hence it is obvious that in the element, 
Zn/KCy (sat.) / ZnSO,/Za, 


we can expel the zinc on the right by the zinc on the left. 
And even in the combination, 


Cu/KCy (sat.) / ZnSO,/Za, 


the zinc may be deposited by the dissolving of the copper, 
since, though the potentials are opposed, there is a plus 
difference ; thus 


1:154 volt —( + 52 volt) = + 63 volt. 


During the past year many new observations have been 
made on the polarisation of the electrodes, but I shall be 
unable to do more than merely refer to this question, 
although it directly affects the subject of this paper. In 
the electrolysis of auriferous solutions the polarisation of 
the anodes really determines the voltage required. Hitherto 
in the electro-deposition of metals the attention of those 
engaged both in scientific and technical work of this sort 
has boan mainly directed to the intensity of current 
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necessary. Much energy might be saved by paying more 
attention to the potentials required, though under local 
conditions the cost of power in electric precipitation is of 
small account. 

It has taken a whole century to abolish the absurd con- 
ception of a metallic couple producing the electricity in a 

vanic cell. The latter half of this century has been devoted 
to the development of the laws of energy, but the idea of 
mere metallic contact producing electric currents without a 
source of energy bas been so firmly fixed in the minds of 
some scientific men that more correct views have been 
most slowly and reluctantly accepted. The new ideas, 
based on the theory of dissociation, have been so amply 
and so variously confirmed that the old opinions regarding 
metallic couples are now gone for ever. 

I conclude with van t Hoff’s words: The course of the 
future development of all sciences based on chemistry, 
including all chemical technology, and even geology and 
physiology, is now more evident to us than ever. They 


ill be reformed by the application of the latest develop- | 


ments in chemistry. 


THE PACIFIC CABLE. 


A correspondent informs the Financial News that 
unlooked-for delay has arisen over the steps to be taken 
to secure the laying of the proposed cable across the 
Pacific to Australia. The Imperial Government and the 
Canadian and Australasian Colonies have come to terms, 
and the Colonial Legislatures are passing the necessary 
resolutions authorising their Governments to contribute 
to the cost. New South Wales is the only one that has 
not, though it is understood there is no fear as far as 
finance goes. Meanwhile the Colonial representatives 
in London appear to have got at loggerheads. On the 
committee to be set up Australasia has been allotted 
three representatives, Canada taking two seats and the 
Home Government three. New Zealand wants one of the 
three Australasian seats definitely allocated to her, because 
of her separate contribution and her geographical position. 
All the other Colonies are willing, with the exception of 
New South Wales, who is standing out for no “ ear- 
marking” of any representation. In consequence of 
this, the whole matter of the representation has been 
referred to the Colonial Governments, and a couple of 
months, which could have been usefully spent in going into 
preliminary questions relating to cost of construction and 
maintenance, have been wasted. In fact, nothing has been 
done ; and unless the Colonial Governments come to an 
understanding much quicker than their London repre- 
sentatives seem able to do, the question will have to be 
hung up for an even more indefinite period; for the 
Agents-General leave at the end of this month for America 
to attend, at Philadelphia, the International Commercial 
Conference. Great irritation and annoyance exist in 
Colonial circles over this delay. 


BRITISH ASSOCIATION. 


We have received the full programme of the Mechanical 
Section of the British Association for the Dover meeting, 
and must congratulate the recorder of the section, Mr. T. 
Hudson Beare, on the prompt appearance of the same. 
The list of papers and time-table below will be most useful 
to those who cannot spare the time to be at Dover the 
whole time the meetings are on. The section (G) will be 
opened on Thursday next, 14th, by a presidential address by 
Sir William White, K.C.B., F.R.S , which will be delivered at 
11.30 a.m. In the afternoon, at 2 p.m., Mr. W. Matthews, 
M. L C. E., will read a paper on “The Dover Admiralty 
Harbour Works”; and Mr. E. Marshall Fox one on 
“ Non-flammable Wood and its Use in Warships.” 
Friday's meeting commences at 11 Am., when the 
following authors wiil read papers: Sir Charles Hartley, 
K. C. M. G., F.R.S.E., on A Short History of the Engineer- 
ing Works of the Suez Canal to the Present Time; Hon. 
C. A. Parsons, F.R.S., on Fast Cross-Channel Steamers ” ; 
M. Robinson, M. I. C. E., on ‘The Niclausse Water-Tube 


Boiler”; and Captain Lloyd on The Discharge of 
Torpedoes below Water.” On Saturday, Sept. 16, the 
visiting members of the French Association for the 
Advancement of Science will take part in the sectional 
meeting, and Mr. A. Alby, of Paris, will read a paper 
on The Erection of Alexander III. Bridge in Paris.“ 
On Monday, 18th, the section will resume its labours at 


11 o'clock, and a number of electrical papers will be read 


and discussed. The papers are as follows: “ Electrical 
Machinery on Board Ship,” by Mr. A. Siemens, M.I.C.E. ; 
“Earth Currents from Electric Tramways,” by Mr. J. 
Swinburne, M. I. C. E.; Some Recent Applications of 
Electro-Metallurgy to Chemical Engineering,” by Mr. 
Sherard Cowper Coles, A. M. I C. E.; and “Signalling 
Without Contact: A New System of Railway Sig- 
nalling,” by Mr. Wilfrid S. Boult, A. M. I. C. E. On 
Tuesday, the 19th, the section again meets at 11 a. m. 
to hear papers as below: Recent Experiences with Steam 
on Common Roads,” by Mr. J. I. Thornycroft, F. R. S.; 
„The Dymchurch Wall and the Reclamation of Romney 
Marsh,” by Mr. E. Case, A. M. I. C. E.; An Instrument for 
Gauging the Circularity of Boiler Furnaces and Producing 
a Diagram,” by Mr. T. Messenger, A. M. L C. E.; and “ The 
Sea Lights of the South and South-East Coasts of England, 
including the Channel and Scilly Islands,” by Mr. T. 
Kenward. 

We would warn our readers that the calendar consulted 
by the printer of the programme of Section G is some- 
what at variance with the accepted calendars of the country. 
Thus ite dates read as follows: Friday, Sept. 15 ; Saturday, 
Sept. 14; Monday, Sept. 16; and Tuesday, Sept. 17. We 
presume that the British Association will not be allowed 
to play pranks with the calendar this way, and that 
Tuesday will be Sept. 19 after all. 


AN ELECTRICAL LOCUM TENEMS. 


The Corporation of Worcester, on the recommendation 
of their Electric Lighting Committee, has decided to 
appoint a locum tenems to run their electric light station for 
the next 12 months. The reason for this step we much 
regret, but we think that both the Electric Lighting Com- 
mittee and the Corporation have displayed good taste in 
the course they have decided to pursue. The electrical 
as igre of Worcester, Mr. J. G. Sutherland, is in very 

health, and has been advised by a specialist in 
lung diseases to give up work for a time to undergo 
a special course of treatment. He found it necessary, 
therefore, to place his resignation in the hands of 
his committee. The committee, after deliberation, 
decided that they could not afford to lose -such a 
od and economical engineer as Mr. Sutherland, 
and that it would be better to keep him in touch with 
their worke, even if he could not actually reside at 
Worcester. A resolution was, therefore, passed recommend- 
ing that Mr. Sutherland be granted leave of absence for 
12 months, and that the difference between Mr. Suther- 
land’s salary and that of the new man should be handed to 
Mr. Sutherland as the fee for advising the committee as 
consulting engineer. In moving the resolution in the 
council, the Chairman of the Electric Lighting Committee 
again referred to the confidence that they had in Mr. 
Sutherland, and expressed the wish that he would be com- 
pletely recovered in 12 months’ time. We are glad to 
note that this resolution was unanimously carried, and 
heartily re-echo the wish of the chairman that Mr. 
Sutherland’s health may be completely restored. 


Electric Ploughing.—tElectricity has been recently 
tried on the Royal farms in Prussia for driving ploughs, 
in which an electric motor is used to drive the winding 
drums. These drums are mounted on a motor wagon, 
which is also moved along the field by means of electricity. 
On some trials made as to the cost of electric ploughing, 
it was said to range from £2. 6s. to nearly £3 per acre, 
while the cost of steam ploughing came out at considerably 
over £4 per acre. These figures are for ploughing heavy 
soil to a depth of 8in. to 10in. The speed of the plough 
was about 3ft. per second. 
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ELECTRIC LAUNCHES. 


In the competition met with when introducing 
electricity in any of the many branches of engineer- 
ing to which it has been applied, it is interesting to 
note that convenience has, as a rule, been the first 
object gained by the change, and that cheapness is 
often only obtained after more extended use. Thus 
in the fight between gaslighting and electricity the 
great convenience of the new light was in the early 
days the only inducement to offer consumers, as 
the cost was undoubtedly greater than that of gas. 
This has now been reduced till the two competitors 
are on & more equal footing, but he would be a rash 
man who would undertake to prove that electric 
lighting undertakings owe their progress to the 
cheapness of the light. In traction work, again, 
the enquirers after the best motive power have 
been apt to lay too much stress on cheapness, and 
many advocates of cable and other systems of trac- 
tion have had their estimates rendered worthless by 
the neglect of the factor of convenience. It 1s this 
that is responsible for the great bound upwards in 
the number of passengers carried which always 
accompanies the introduction of electric traction 
and the abandonment of horse traction. Perhaps, 
however, the greatest example of the appreciation 
of convenience and the neglect of considerations as 
to cheapness is the electric launch used entirely for 
pleasure. Considered from an engineering point of 
view, the upkeep of an electric launch is hampered 
by many serious objections. These are: the shortness 
of a river season, the cost of establishing charging 
stations to provide electrical energy for the launches, 
the high cost per unit of the electricity produced 
from their station in consequence of the inter- 
mittent demand for power and the high capital 
charges. Besides this, the electrical accumulators 
used on these launches are laid idle throughout the 
winter months, and this, as is well known, tends 
to reduce the capacity of the accumulators, and to 
depreciate them more than any other treatment. 
These considerations all tend to increase the cost 
of working electric launches. A certain number of 
them, and especially those dealing with the limited 
river season, also apply to launches driven by steam 
and petroleum. But these rivals of the electric 
launch have not to support the capital charges 
of works by the riverside. As these charging 
stations have to be provided at intervals up 
the river, they add very considerably to the 
real cost of the electric system, and one 
would think at first sight that this would 
seriously hamper the increase in the number of 
electric launches. As a matter of fact, those who 
frequent the Thames during the summer time look 
rather at convenience than at cost, and it is 
on the score of convenience that electric launches, 
have gained the great hold that they have of the 
pleasure traffic. As is well known, the pioneer in 
this work was Mr. M. Immisch, who formed 4 
company for the equipment of electric launches, and 
looked for return to the sums derived from letting 
these out on hire. This company has since been 
taken over by the British Electric Traction Com- 
pany, and is being run on strictly business lines. 
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Of course, the charges for launches have to be 
fixed at a somewhat high rate in order to earn 
profits. These charges, however, are readily paid on 
account of the great convenience of the electric 
launch over that obtainable by steam or petroleum 
driven launches. Absence of heat, smoke, and 
smell throw the balance over in favour of elec- 
tricity. Apart from this and other companies who 
own electric launches which ply for hire, privately- 
owned launches driven by electricity are now most 
common. These private owners have to pay high 
prices for their charging current, but as charging 
stations are now found at frequent intervals, there 
is no difficulty in keeping the launches ready 
for use. As regards the design of the arrange- 
ments for economical working of the electric 
launches, the Immisch method is still in great 
favour. This consists in having one series- 
wound motor, and to obtain variable speeds 
by splitting up the accumulators in sections. 
As a rule the boats are provided with two speeds, 
which can be developed in either direction. In 
some recent launches, however, a double-circuit 
armature and series-parallel controller are being 
introduced. We understand that if accumulators 
of ample capacity are installed in the first instance, 
there is no difficulty in maintaining them at exceed- 
ingly reasonable rates. In fact, the electric launch 
as a pleasure boat has proved a great success, and 
has paved the way to the ultimate success of other 
small electric launches to be used for commercial 
purposes. With a fairly regular demand throughout 
the year such launches could be run at very low 
rates, as the capital and stand-by costs per mile run 
come down with the increased output. 


THE POWER TRANSMISSION STATION AT 
RHEINFELDEN. 
(Concluded from page 289.) 


The turbines are of the Francis reaction type, patented 
by Escher, Wyss, and Co., and each, in reality, consists of 
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two . turbines (see Fig. 13). This arrange- 
ment was adopted because 55 revolutions of the turbine 
shaft per minute were required, whereas under the given 
local conditions it would have been impossible to obtain 
more than 40 revolutions with the usual twin-turbine 
arrangements. The speed of a turbine, as is well known, 
is proportional to the square root of the fall—here we are 
concerned with a mean fall of 4m.—the volume of water 
falling, and to the diameter of the turbine wheel. As the 
two firat values were fixed, there only remained the diameter 
which to vary. With the ordinary system of twin turbines, 
however, diameters would have been necessary which 
would have precluded the possibility of installing units of 
the desired magnitude in the limited space at disposal. 


OOLONEL P. E. HUBER, Director of tis Bieloie'den Power Transmission Com- 
pauy and President of the Maschinenfabrik, Oerlikon. 


Besides this, the number of turbines had been decided 
upor, it having been determined to instal 20 units of 
800 h.p. each. In the course of the negotiations the 
necessity had also become apparent of providing a reserve 
of about 800 h.p. In order to accomplish this the efficiency 
of each turbine was increased by 5 per cent., so that instead 
of 800 h.p., each turbine is capable of developing 840 h.p. 
According to this, 19 turbines give somewhat more than 
the maximum output which the installation is called upon 
to furnish, so that even with the plant fully loaded a 
turbine may always stand in reserve. The choice of this 
type of turbine also enabled the dynamos to be direct- 
coupled to the turbine shafts. 

Further, this arrangement of the turbines enabled the 
total weight—with dynamo about 70,000 kg.—of moving 
parts in each chamber to be borne by an elevated step bear- 
ing, in which the friction is reduced to a minimum by a 
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Fic. 15.—Inner Area of Supply. 
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method of oil lubrication under pressure, which will be 
described further on. By this diminution of the friction 
loss, compared with that which would have obtained with 
the transmission by means of toothed wheels originally 
proposed, and through the improved conveyance of the 
head-water, besides the diminution of the total loss, com- 
pared with that in the original project, the mean gain in 
energy may be estimated at 2,000 effective horse-power. 
The whole installation of turbines under normal conditions 
has a capacity of 20 x 840 = 16,800 h. p., as soon as sufficient 
water and fall are at hand, of which about 500 effective 


and 1,240mm. depth. The individual wheels possess four 
crowns, Each driving wheel is provided with a full boes, 
so that two crowns must always discharge upwards and two 
downwards. Each crown of the driving wheels contains 
32 buckets, and each of the guide wheels 36. 

The mean distance between the two vertically-coupled 
turbines amounts to 3, 570mm. The lower guide wheel 
rests upon a bearing embedded securely in the concrete. 
This bearing ring serves at the same time to conduct the 
dead water from the lowermost turbine crown into the 
flume, which latter is constructed of concrete. To the above- 


Fic. 16.—The Dynamo-Room (20 Dynamos with 16,800 h p.] 


horse-power must be deducted for the excitation of the 
dynamos, so that under normal conditions an ample reserve 
over and above the output of 15,000 effective horse-power 
intended is obtained. 

From the observations made over a number of years 
respecting the water-level in the Rhine, it is 5 
improbable that the effective output of the turbines will 
ever fall below the minimum demand. However, it might 
be mentioned that the type of construction chosen ensures 
maximum efficiency only with the high or mean falls, while 
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mentioned driving wheel a vessel formed of wrought-iron 
is fixed, which on the cne side butts on the concrete 
wall of the chamber, and on the other is connected to the 
upper driving wheel. This vessel receives the discharge 
water from the upper halves of the lower and the lower 
halves of the upper turbine, and conducts it to the flume. 
To the upper guide wheel a second wrought-iron vessel 
is attached which conducts away the driving water after 
its discharge in an upward direction from the upper guide 
wheel. The two driving wheels of the turbines are keyed 


Fic. 17.—An Alternating - Current Dynamo (6,800 Volts, 840 h. p.). 


with the reduced falls which occur at high flood the slightly 
greater consumption of water is negligible. As is apparent 
from Figs. 5 and 13, the water taken from the head-race can 
leave the turbine chambers in the same direction as it flows 
from the turbinès. 

Now we come to the details of the Francis turbine, 
to which the head -water is conducted from the outside. 
Each turbine consists, with a view to the most efficient 
utilisation of the variable conditions of water, of two pairs 
of precisely similar turbine wheels of 2, 550mm. diameter 


to a steel shaft of 500mm. diameter provided with three 
bearings. The undermost of the latter rests upon the 
bottom of the turbine-chamber, and constitutes at the same 
time a temporary support for the turbines during their 
mounting and also in dismantling in case of repain 
becoming nec The second bearing (see Figs. 13 
and 14) is placed in the centre vessel, while the third is 
attached to the upper vessel. The depth of the bearing 
is 600mm., and they are constructed of lignum vitæ, whicb, 
on account of its superior hardness and ite high percentage 
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of resin—up to 20 per cent.—is particularly adapted for 

pecial arrangements for reducing its 
load are rendered superfluous by the disposition adopted ; 
except its own weight the whole system suffers no strain 


turbine seatings. 


either in a vertical or in a horizontal direction. 


In order to prevent blockages in the middle vessel, where 
the discharge water from the lower and upper turbines 
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irder. Level with this transverse girder a gallery is fixed, 
Sieh enables easy access to the easing gees of the 
governing mechanism. The gallery may be reached by a 
adder from the turbine-chamber. 
The governing of the turbines is accomplished by 
perforated ring discs, which are raised and lowered an eleva- 
tion of 150mm., sufficing to fully open the discs. The 
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Fig. 18.—Sectional View of a Three-Phase Generator. 


combines, and at the same time avoid any reaction which 
might affect the efficiency of the plant, a correspondingly 
formed double spur is built into this vessel, which gradually 
changes the direction of the water flowing from the turbines 
to that of the flume, so preventing a violent opposition of 


the two streams. 


lower turbines are provided with quadruple discs, which 
are opened and shut simultaneously, as the lower turbines 
must run at full pressure under all conditions of fall. On 
the other hand, the upper turbines are provided with two 
double perforated ring discs independent of one another. 
With relatively high falls the admittance of head-water 


Fre. 19.—Section through Dynamo Frame and Inductor Wheel. 


Fic. 20.—A Continuous Current Dynamo (160 volts, 840 h. p.). 


An intermediate shaft forms the connecting link between | to the four crowns of the lower turbine fully suffices to 


the turbine and dynamo shaft respectively, which is direct- 
coupled to the turbine shaft at one end and joined to the 
dynamo shaft 7o of a welded coupling at the other. 

This intermediate shaft is provided with a metal bearing, 
which in ite turn is supported by a transverse rolled-iron 


attain the necessary driving power. The upper turbine 
remains in this case completely shut off. Should, however, 
the fall diminish with the rise of the Rhine, thus causing 
an increased volume of water to be dealt with, the two 


‘lower crowns of the upper turbines are first of all opened, 
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and on a further decrease of the fall below certain limits ferred almost instantaneously to the differential piston, 
then the two upper crowns are also opened, which action | thereby adjusting the regulator discs. The intermediate 
consequently throws open the whole system to the head- | regulating apparatus is arranged on the system patented 
water. by Escher, Wyss, and Co., whereby the actual work which 

Hand regulation of the discs generally suffices, but an | the tachometer is called upon to do in actuating the 
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Fig. 21.—Another Continuous-Carrent Dynamo. Fie. 28.—Transform: r-Hous*, 6,400/225 volte, for Lighting Purposes. 


automatic hydraulic regulator is also employed, the | apparatus is approximately nil, which ensures that its 

mechanism above described being actuated, in the latter | great sensitiveness comes fully into account. 

case, by a differential piston driven by oil pressure, the| To the pillars provided in the dynamo-room for the 

regulation of the same being acccmplished by means of | support of the tacbometers, the hand-wheels for regulating 

very sensitive centrifugal governors. the turbines are also attached. Under normal conditions 
An electrically-driven pump fitted to each turbine, and | of fall, the turbines possess an efficiency of 75 per cent. 


Fic. 22,—The Alternating-Current Switchboard. Fig. 24.—Interlor of Transformer- House. 


furnished with an air-chamber to compensate momentarily | With falls under 4m. their efficiency is, of course, corres 
increased demand, provides the oil under pressure both | pondingly less, but, as already mentioned, the latter stale 
for the governors and for the lubricators of the | of things occurs only at high water, hence when tbe 
generators. The differential piston works in conjunction | necessity for economising water does not exist. 

with a sensitive tachometer fitted in the dynamo-room in| Details of the electrical equipment, to which most of the 
such manner that the slightest fluctuation of speed is trans- ' ubove illustrations refer, will be found in our front columns 
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GLASGOW TENDERS. 


At the meeting of the Glasgow Corporation yesterda 
the report of the Tramways Committee was confirmed, 
except as regards the placing of the orders for the auxiliary 
engines. The final decision of the vexed question of the 
main engines is therefore as follows: two of these 4,000-h.p. 
engines are to be obtained from Messrs. John Musgrave 
and Sone, of Bolton, for £24,000 per engine, while the 
other two will come from the Allis Company, who will 
receive £28,000 per engine. The first-named firm has 
promised delivery in 18 and 20 months respectively, while 
the American firm will get their engines delivered in 15 
and 16 months respectively. 


THE POLLOK MEMORIAL PRIZE. 


The U.S. Department of State has given notice 
of the Anthony Pollok Memorial prize. According 
to this notification, Mr. Pollok’s name is prominently con- 
nected with many of the most important inventions of the 
last half of the nineteenth century, and he will always be 
remembered as a potent factor in the development of the 
patent system. The prize consists of £4,000, and is to be 
awarded to the inventor of the best apparatus for the saving 
of life in case of maritime disaster, and is to be open to 
universal competition. This sum is on deposit with the 
American Security and Trust Company, of Washington, 
D.C., and will be paid over to the successful competitor 
when the decision shall have been rendered by the appointed 
jury and formally communicated to the Secretary of State 
of the United States through the Commissioner-General of 
the United States to the International Exposition of 1900. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able 1 offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any 5 should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only, and should be kept as concise 
as possible. 


(QUESTIONS. 
199. Describe what you consider to be the best method of 
purifying oil—one suitable for all classes of oils 7—F. B. A. 
200. Discuss fully the advantages and disadvantages of municipal 
ownership of electric tramways. 

[N.B.—This being the two hundredth question, we offer 
one guinea for the best answer and half a gninea for the 
next best.—Ep. E. E.]. 

ANSWERS. 
Question No. 193 —I have a shunt-wound motor specified to 
run at 800 revulutions per minute with an efficiency of 
90 per cent. Upon testing it only gives 85 per cent. with 
650 revolutions per minute. What alterations would you 
make to obtain the requisite speed and efficiency ? 

Best Answer to No. 193 (awarded 10s.).— There are 
several ways of obtaining an increase in the desired direc- 
tions. To deal directly and definitely with this extensive 
problem, an analysis of the losses, structural data, including 
the windings of the motor and temperature rises, should be 
submitted, so that the largest item or items of the losses 
could be individvally dealt with. To increase the efficiency 
by so much as 5 per cent. is a difficult matter, unless one 
knows which items are abnormally great. 


In the following it is assumed that the motor is supplied 


with constant voltage. The reason of the speed being low 
is due to: 93 the conductors being too numerous; (2) the 
magnetic field too strong ; (3) the air-gap insufficiently deep, 


magnetically; or a combination of (2) or (3). The 
efficiency being low is due to an excess of one or more of 
the following ‘losses : (A) watts lost in the armature wind- 
ing; (B) watts lost in the shunt winding; (C) watts lost 
by eddies in the copper conductors (and also in the pole- 
pieces, but which loss may be neglected in the case of a 
smooth-core armature on account of its smallness as com- 
pared with the other losses) ; (D) watts lost by friction in 
the bearings; and (E) watts lost by hysteresis in the core. 
Alterations for Increasing the Speed.—Referring to (1 
this rectification would entail rewinding the armature an 
making a new commutator, but advantage could be taken 
of the available space by using a wider conductor ;. (2) this 
rectification could be obtained by winding the shunt with 
a smaller diameter of wire; (3) this rectification could be 
effected by boring out the ets, thereby weakening the 
field for the same magnet excitation, until the speed rises 
to 800 revolutions per minute. Advantage could be taken 
of the increased clearance by increasing the depth of the 
conductor. | 
Alterations for Increasing the Eficiency.— (A) can be 
reduced by using fewer conductors and of larger section ; 
(B) can be reduced by using a smaller diameter of wire and 
by increasing the weight of copper; (C) can be reduced by 
rounding or chamfering the pole-pieces, so that the 
armature conductors are prevented from entering into or 
departing from an abrupt fringe of the magnetic field at the 
ar horns; (D) can be reduced by better alignment and 
better bedding of the shaft; (E) can be reduced by weaken- 
ing the field and reducing the speed, the latter, however, 
being undesirable. | 
Making alteration (1) would reduce the watts on the 


650 x 050 _ 66 of present watts, but 
800 x 800 
would increase the eddies in the conductors, by virtue of 
the enlarged section, to more than 800% 502, the hysteresis 
loss by 800/650, and the friction slightly. The shunt loss 
would remain unchanged. Alteration (2) and increasing 
the weight of copper would mean the armature winding 
loss being the same, also the eddies in the conductors ; 
hysteresis loss, slightly less; friction, slightly greater ; 
shunt loss, considerably less, but by how much it is impossible 
to state without structural data of the motor. Alteration 
(3) is equivalent to increasing the size of the motor. If 
the resistance of the armature be comparatively small, then 
increasing the load would probably show an increase in 
efficiency. This alteration would slightly increase the 
eddies in the conductors, by reason of their greater depth. 
Hysteresis and friction, as in alteration (2); shunt loss 
unchanged. The choice of the most favourable alteration 
would be a careful “try out” of the above methods, 
making a comparison of same, and finally making. the best 
compromise of the conflicting effecte. It is impossible 10 
state which method is the best without having an analysis 
of the losses in the first condition—i.e., at 650 revolutions 
per minute. If cheapness and quickness be the desiderata , 
alteration (2) would be recommended, provided the behaviour 
of the motor was satisfactory with the weakened field. _ 
The size of wire required can be obtained by, noting the. 
exciting power required at 650 revolutions per minute. 
(XI), and that at 800 revolutions per minute (X,), and 
multiplying the ohms per, say, 1,000ft., corresponding with 
the present diameter of wire by X, and dividing by X, 
The new ohms per 1,000ft., upon reference to a wire table, 
will give the diameter of wire required. Now rewind the 
magnets with this diameter of wire, using the same weight 
as originally, or more if possible, and the result obtained 
will be a close approximation to 800 revolutions per minute, 
and a considerable increase in the efficiency.—MOorToR. 


Answer to No. 193 (awarded 6s.).—It is apparent that 
two mistakes have been made in the design of this motor. 
The low speed shows that the shunt is stronger than neces- 
sary, and the low efficiency will probably, upon testing, be 
found due to the shunt current being too high. Mr. A. E. 
Wiener, in his Practical Calculations. of Dynamo-Electric 
Machines,” gives a very useful table which shows the 
ratio of shunt to armature resistance for different 
electric efficiencies From this we see that the ratio 


2 must be=324 to give an electrical efficiency of 90 
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per cont. But as the efficiency guaranteed would be the 
eommercial efficiency, the electrical efficiency must be 
much higher than this, say 95 per cent., which will 


require the ratio 2 = 1,444. 
, a 


I should therefore advise the resistance of the armature 
and shunt to be taken by means of an ordinary Wheat- 
stone bridge, and the actual ratio found; the shunt coils 
will have to be rewound so as to give the required ratio, 
and from the results found by the above test it will be an 
easy matter to find the required gauge of wire. As this 
rewinding with a smaller gauge will result in less ampere- 
turns,.B will be reduced, and hence the speed increased. 
Another method would be to insert a variable external 
resistance in the shunt, and to run the motor, gradually 
increasing the resistance until the machine runs at the 
required speed. The amount of external resistance should 
then be measured and the efficiency of the machine again 
taken, when it will probably be found not far short of the 
guarantee. In making this calculation the watts lost in 
the external resistance may be counted as useful work. 
This method will also show the required resistance of the 
shunt, which will be that of the present shunt plus the 
external resistance. The calculation of the exact gauge of 
wire and number of turns will be an easy matter. 

The test of any motor should not be taken until after it 
has run eontinuously for three hours, as the heating 
of the shunt will increase its resistance, and so not only 
take less current but witl also increase the spaa of the 
armature, and there. might, as I have found myself in 
practice, easily be a difference of 14 per cent. in the 
efficiency of the selfsame motor when tested cold and when 
tested after a three hours’ run.—R. H. M. 


Answer to No. 193 (awarded 5s.).—The speed of a 
motor is inversely proportional to the magnetic flux 
through the armature, so in order to increase the speed the 
flux must be reduced by reducing the number of exciting 
ampere turns. The commercial efficiency of a motor is 
given by the ratio | 

Oatput at motor pulley 
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Of the five sources of loms in the denominator, the 
armature C? R loss is practically unaffected by alterations 
in speed or flux. The field O? R loss will be materially 
reduced by reducing the exciting ampere-turns, as explained 
below. The hysteresis loss will be somewhat reduced by 
weakening the field and increasing the speed, for though 
the hysteresis increases in proportion to speed (or 
periodicity), yet it falls more rapidly than in proportion to 
the flax—viz., as the 1:6th power of the flux density. The 
eddy-current lose is unaffected by the alterations to speed 
and flux, for the effect of one cancels the effect of the 
other, eddy currentes being proportional to the square of 
the speed (or periodicity), and also to the square of the 
flux density. 

The bearing friction increases practically in proportion 
to the speed. In order to produce the necessary increase 
in speed, the exciting ampere-turns can be reduced in one 
of two ways. The simplest way ie to insert an external 
resistance in series with the shunt winding across the 
terminals of the machine and so reduce the shunt current. 
With this method the total C? R exciting watts (those in 
the shunt winding together with those in the extra resist- 
ance) will be reduced from the old figure in the ratio: new 
number of ampere-turns : old number of ampere-turns. 

The second method, which is more efficient put also more 
expensive to carry out, is to rewind the shunt coils with a 
smaller gauge of wire, the area of the new wire being to 
the area af the old wire in the ratio new ampere ‘urns to 
old ampere-turns, and the same total weight of wire being 
used as before. In this case the total C? R exciting watts 
will be reduced in the ratio: (new number of ampere- 
turns)? : (ald number ef ampere-turns)®. . 

Now, in the particular eage mentioned, to increase the 


speed from 650 revolutions to 800 would require the 
ampere-turns to be reduced in about the ratio ‘7:1, 
supposing the magnets are worked at an ordinary flux 
ensity. 

If the first method of reducing the excitation is used, 
the field C2? R watts will fall as 7: 1. If the second 
method is used they will fall as 49: 1, and the effect of 
this reduction on the efficiency of the motor simply depends 
on the relative values of the exciting watts and the friction 
watts (the slight reduction in hysteresis mentioned above 
being practically negligible). Unless the excitation loss at 
present forms a very large proportion of the total loss in 
the machine, the efficiency is not likely to increase more 
ao 2 or 3 per cent., even if the second method is 
us 


Question No. 194.—Is any advantage obtained by laminating 
the puole-pieces of continuous-current dynamos or motors; 
if so, what ? 

Best Answer to No. 194 (awarded 10s.).—The lamination 
of the pole-pieces is quite a common practice in American 
continuous-current multipolar machines, but is not at present 
much used on the Continent or in this country. The prin- 
cipal reason for laminating the iron is to prevent eddy 
currents, but it is also sometimes resorted to in order to 
reduce the distorting effect of the armature cross-magnetis- 
ing turns. Eddy currents in the pole-faces do not occur to 
any extent with smooth-cored armatures, unless the number 
of commutator plates is so small that the cutting out of a 
single section during the act of commutation appreciably 
affects the armature back ampere-turns, in which case 
decided eddy currents may occur. With slotted armatures, 
however, especially those in which the slot opening is large 
(say one and a half times as large) compared with the radial 
clearance between the tops of the teeth and the magnet 
pole, eddy currents occur in the pole-face due to the 
uneven distribution of the flux in the air-gap, points in 
the pole-face opposite a tooth at any instant carrying a 
much denser flux than pointe opposite a slot. 


Fig 


Fig. 1 shows diagrammatically the flux distribution, and 
also the directions of the eddy currents at a given instant 
in the pole-face—the eddy-current E.M.F. being a maximum 
opposite a tooth and a minimum opposite a slot. Unless 
the pole-face, at least for the depth of a few inches, 18 
laminated, these E.M.F.’s may produce large currents, 
especially at the trailing pole-tips (in a dynamo), where the 
flux density is always greater than on the rest of the face, 
due to distortion. In order to reduce distortion at the 
same time as preventing eddy currents, Mr. K. Scott, I 
think, has suggested completely laminating the magnets in 
the way shown in Fig. 2. But such magnets would be 
expensive to build, and it is, therefore, more usual to 
laminate the poles as far up as the yoke only (sce Fig. 3} 
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Sometimes the distorting effect is still more reduced by 
placing a wide slot up the middle of the pole, either only a 
few inches up (Fig. 4) or, better still, right through the 
yoke (Fig. 5), separating the ets by brass or gunmetal 
distance-pieces. The effect of all the methods on the 
distortion is to introduce a magnetic resistance into the 
armature cross-magnetisation path, A B C (Fig. 3), without 
increasing the resistance of the main magnetic circuit. In 
Fig. 2 the distortion path crosses all the little air-gaps 
between the laminations. In Fig. 5 it includes the 
resistance of the non-magnetic slot. In Fig. 4 the only 
addition to the resistance of the distortion path consists of 
the resistance of the iron path, A B C, so, unless the iron 
is worked at a fairly high saturation, the effect on the 
distortion will be very slight.—Q. 


Answer to No. 194 (awarded 58.).— This question raises 
once more the subject of armature reactions. It is an eas 
thing by copying other dynamos to build a machine which will 
work with more or less satisfactory results, but if the designer 
aims at being something more than a mere blind follower 
in the track of others, and wishes to build a dynamo which 
shall approach a high standard of perfection, he soon finds 
himself encountered at every turn by the eternal question 
of armature reactions, and this difficulty is met in various 
ways, according to the varying phases the difficulty presents. 
Carbon brushes, compounding turns, chord windings, lead 
of brushes, special windings, special polar faces, are, in addi- 
tion to laminated poles, all devices which are adopted to over- 
come in some degree the armature reactions. To fully 
demonstrate the greatness of the subject would require 
much more space than is now available, so we must only 
rapidly glance at the main principles. Let Fig. 1 represent 
the armature and poles of a bipolar machine with the 


armature at rést but the fields excited. The lines of force 
are shown passing almost straight across from north to 
south pole, crowding together somewhat in the armature 
core. If, now, a current be passed through the armature, 
so that the top brush is positive and the bottom negative to 
the external circuit, we shall get a north pole at the top 
and a south pole at the bottom, and if we assume that the 
brushes are set diametrically opposite in a plane passing 
through the centre of the spaces between the horns of the 
poles, and that the fields are unexcited, we shall get lines 
of force flowing in the direction shown in Fig. 2. If now 
we combine these lines with those of Fig. 1, we get the 
resalt shown in Fig. 3, which is what obtains in actual 
practice. The leading horns, A A, are weakened as the 
armature lines are acting in opposition to the forward 
induction of the field, and we get a weak field, 
while at the trailiug horns, B B, the field is strengthened, 
as the armature lines are here aiding the forward induc- 
tion. These armature lines are called the cross- 
induction, and necessitate a forward setting of the 
brushes, as the neutral plane is shifted forward, with the 


result that a new set of lines due to the armature currents 
spring up, called the back induction; but as these may 
be compensated for by the series winding or by chord 
winding, they may be left out of the question. As 
the intensity of the cross-induction increases with the 
e it will be seen that as the load increases 
more and more lead is required, and consequently we 
get further away from the standard, so often demanded 
nowadays—viz., fixity of lead. The absence of cross induc- 
tion alone would not give us this, as the heavier loads 
would still require a stronger reversing field, but it would 
do a great deal towards attaining it; hence designers have 
tried to devise some means of stopping this cross induction, 
and one device has been to laminate the poles and magnets 
parallel ta the flow of the field lines so that the lines of the 
cross induction will have to flow across the laminations, 
whilst the laminations will not affect the forward induc- 
tion. The effect of laminations is shown in the subjoined 
table, taken from Silvanus Thompeon’s “ Dynamo-Electric 
Machinery: 


B. Mean thickness Tbieknees of: 
of equivalent ſiron of equiva- 
n air-space for one lent reluctance 
H. Solid. Cut in 2. In 4. In 8. 


cut. per cwt. 
7 5 8,50) 6.900 | 4,898] 2 BUG) 0 0014 inch. 1:57 inch. 
15 113,400) 11,550 | 8 900) 5 550% OMI? „ l b 
3015 35% 14 550 |12. 940) 9, 800) 0003 „ 0:433 „ 
50 16, 400 15,950 |15, 000113, 300 00005 „ 0:169 „ 
70 117 100 | 00004 „ 0 087 „ 


16,840 l6, N 


From this it will be seen that with low magnetising forces 
the effect of lamination is very great. For instance, if 
H= 75, and there are eight laminations, B is reduced 
nearly 70 per cent., but with the high magnetising forces 
which obtain with Well-loadéd armatifés the effect is com- 
paratively slight, for if H—70, B is only reduced about 
10 per cent. The net result is that with laminated poles 
we get very beneficial results at light loads where they are 
not specially called for, and only moderate results with 
heavy loads, and eee a high vaine of H where 
good results are required. In order to further increase the 
effect some dynamo builders cast a slot lin. wide, as shown 
in Fig. 4, in the poles and magnets, and thus secure a very 
high reluctance in the path of the cross-induction. This 
method is principally adopted with slotted armatures where 
the air-gaps are very short, and the reluctance of the path 
of the cross-induction otherwise very low. 

A different device, which has 5 been largely 
adopted, is that shown in Fig. 5, where the magnets are 
made of steel or wrought iron with a pole-shoe some zin. 
or lin. thick of cast iron. The result is the forward 
induction so highly saturates the cast iron that no more 
lines can be forced through it anywhere, hence the lines 
due to the cross turns of the armature ste blocked at the 
trailing horns, and the cross-induction is gréatly minimised, 
This is a method the valus of which ean be easily proved. 
The writer has lately had both stéel and cast-iron pole- 
shoes cast for the same machines, and then run the dynamos 
first with one set aud then with the other. The trials have 
shown the superiority of east iron, but As the series of 
experiments is not yet completed the actual results are 
withheld for the present. 

Another device akin to laminated poles is that shown in 
Fig. 6, and due to Mr. Robt. Lundell (Electrical World of 
New York, April 22, 1899), where the pole-shoe is cast 
not only with a sloc but also with a lip at the trailin 
horn. It is suggested that if the poles ate ao proportion 
that the core B and the polar extension, B, is just satu- 
rated from the shunt ampere-turns alone, the cross- 
magnetising force from the armature, as well as the series 
ampere-turns around the cores with increasing load, will 
only have a very slight effect upon the core B, and will 
only slightly increase the magnetic density under ite pole- 
face. But the series ampere-turns will quickly change 
the density under the pole-face, A, as the core A is not 
saturated, and is, therefore, sensitive to changes in the 
magnetising foree. 

“The compound winding will, therefore, strengthen the 
magnetic density under the pole-face of A, at which point 
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a strong field is needed to secure sparkless commutation.” — 
F. J. A. M. 


Answer to No. 194 (awarded 5s. ).—Laminated pole-pieces 
are used with most advantage in continuous-current 
machines which have to stand sudden variations of load— 
such as traction dynamos, etc. The plane of the lamina- 
tions is made the same as that of the armature laminations, 
parallel to the lines of force, and at right angles to the 
shaft of the machine. The main advantages of the use of 
these pole-pieces are three in number: Firstly, the use of 
laminated pole-pieces adds very much to the power of the 
machine to respond quickly to sudden changes of magnetism 
due to the sudden alterations in load already mentioned. 
The molecules of the metal being, so to speak, in smaller 
bundles, are more easily moved to new positions. Secondly, 
it is possible to increase the permeability of the magnetic 
circuit of the machine appreciably by the use of laminated 
pole-pieces, because rolled sheet iron is obtainable of a much 
better magnetic quality than the somewhat impure steel 
castings which must be used for solid pole-pieces. The 
advantages of this are obvious. These are the two 
strongest reasons, but there is another, which is, thirdly, 
the laminations are effective in stopping some of the 
eddy currents set up in the pole-pieces; those—namely, 
which are caused by the current in the armature con- 
ductors when it alters in valae—which will frequently 
happen in machines of the class mentioned. These will, of 
course, be parallel to the bars, and therefore at right angles 
to the laminations. There will also be smaller eddy 
currents induced always by the motion of the current- 
carrying bars, and the laminations will stop these too. The 
above are, briefly, the advantages to be obtained from a 
use of laminated pole-pieces, especially in machines whose 
load varies suddenly and frequently.—T. C. 


SHEFFIELD ELECTRIC TRAMWAYS. 


On Monday last a number of distinguished guests attended at 
Sheffield to witness the opening of the first section of the electric 
tramways. The opening ceremony commenced at three o'clock, 
the guests assembling at the town hall, where they were 
received by the Mayor and Mayoress. Shortly after this time 
the guests were distributed amongst the seven cars provided. 
The front car was then driven along the route by the Lady 
Mayoress, the other cars following in quick succession. The 
cars ran as far as Tinsley, where the party inspected the great 
shed built for the housing of the cars. 

The run to Tinsley and back was very successful, a noticeable 
feature of the ride being the smooth running of the cars and the 
ease with which curves were negotiated. The columns sup- 
porting the trolley wires are of a very ornamental design, and 
the whole system should be inspected by those who hold that 
the overhead trolley system disfigures the streets. On returning 
to the town hall, refreshments were provided, after which, 
although much speech-making was discouraged by the Lord 
Mayor, Alderman Franklin expressed the general approval 
Which the work had evoked. For the report of his 1 1 and 
ae aa Mayor’s reply we are indebted to the Sheffield Daily 

elegraph. 

Alderman FRANKLIN said it had been suggested that he should 
be the medium of conveying to the Lord Mayor and the Lady 
Mayoress the warmest congratulations of the assembly upon 
the movement which had been so happily inaugurated that day. 
At the close of a year of office, which had been singularly 
pa and singularly blessed to the city, they had every cause 

or congratulation that that great venture of the city tramways 
had been satisfactorily inaugurated under the chairmanship of 
their excellent Lord Mayor. Therefore, he would like to voice 
the feeling, not- merely of that gathering, but of the thousands 
outside, in expressing to his lordship all that they felt of 
hopeful anticipation with regard to that venture. None of 
them could calculate how much of comfort, how much of 
happiness, and how much of prosperity, was bound up in the 
electric tramway system, and all of them who had the 
pleasure of the acquaintance and the friendship of the Lord 
Mayor knew how great an amount of time he had devoted to 
the work, and how thoroughly he deserved all the good thin 
that could be said of him. He (the speaker) felt happy in 
being the medium of communication between the ple of 
Sheffield and the Lord Mayor, in expressing to him the warmest 
congratulations of the city upon the inauguration of the new 
system, and in wishing for him, the Lady Mayoress, and his 
family, long life, happiness, and prosperity. g 

The Logn Mayor (Alderman Clegg), who was cordially 


received, thanked them most sincerely for the cordial reception 
they had given to the observations of Alderman Franklin in 
reference to the work in which he (the speaker) had been so 
very much interested. He was glad that the inaugural trip 
had been so immensely successful, and that they had had fine 
weather. If one could judge by the public enthusiasm that 
had been displayed, he felt that that was another red-letter 
day in regard to municipal tramway management. So far as 
the old system had been concerned, since the Corporation 
had had it, it had been most successful in its pecuniary profits 
to the Corporation, but they had all recognised that it did not 
come up to the up-to-date requirements, and that they had not 
been able to cater for the public to the extent that was required. 
He hoped that by the introduction of the electric system they 
would be better able to cater for the public. He was afraid 
that there was yet before them a considerable period of hard 
and heavy work. He should not rest satisfied until they had 
a complete network of tramways all over the city and on its 
outskirts, so that the working classes could get out from 
the dense population of the lower parts of the city to 
the delightful suburbs round about. When they had 
accomplished that, they would have got somewhere near 
the perfection that he hoped they were all aiming at. He 
would like to express his sincere thanks to the city surveyor for 
the magnificent work he had done in the construction of the 
track ; his congratulations to the British Thomson-Houston 
Company upon their work of electrical equipment ; and also to 
say that the cars reflected very great credit upon Messrs. 
Milnes, of Birkenhead, and that the street standards made by 
Messrs. Spencer had gained, he thought, universal approval. 
He should take an early opportunity of more formally declaring 
what the policy of the Tramways Committee was. 

This history of the Sheffield tramways under municipal 
control only extends back some three years, as it was in 1896 
that the Corporation decided to work the tramways themselves, 
Previously, the lines to Attercliffe, Tinsley, Hillsborough, 
Heeley, and Nether Edge, although owned by the Corporatior, 
were run by the Shetfield Tramway Company. As soon as the 
Corporation had taken over the working of the lines, steps were 
taken to ascertain the best means of mechanical traction to 
adopt. A deputation of the Tramway Committee was then 
appointed to visit many towns on the Continent and in England 
to see different systems of driving tramways. Mr. C. F. Wike, 
the city surveyor, afterwards drew up a descriptive report, 
which has been of great service to many other municipalities. 
The conclusion of the deputation was that, taking into con- 
sideration all the advantages and disadvantages more or less 
common to all the existing systems, they were of opinion that of 
the forms of traction then in operation the overhead electric 
possessed the most advantages, and was the one moat suited to the 
requirements of the city, and they recommended that the system 
should be tested on the Nether Edge and Attercliffo sections, 
Fitzalan-square to be the centre of the system, with tramlines 
along High-street and Fargate. The recommendation was 
adopted by the City Council on Feb. 10, 1897, and since that 
date the work of relaying the tramlines, of putting down cables, 
and erecting standards to carry the wires from which the cars 
will receive the electric current for propulsion purposes, of 
building the power station at Kelham Island, and of having 
new cars made, has been proceeded with, and has now reached 
such a stage that the beginning recommended by the deputation 
can be made. Naturally at the commencement the advocates 
of other systems of traction, such as cable engineers and the 
gas tramway people, made great efforts to 9 this decision, 
but the Corporation, after a report from the late Dr. John 
Hopkinson, definitely adopted the decision of the deputation. 

The next debatable point was the position of the generating 
works. The Corporation had in 1897 just taken over the 
electric lighting works of the Sheffield Electric Lighting Com- 
pany, and it was proposed by some that these works should be 
enlarged to take the traction generators. The obvious advan- 
tages of this proposal were somewhat counterbalanced by other 
considerations, such as the space available, etc., and it wae 
ultimately decided to keep the new works quite distinct from 
those used for electric lighting purposes. We think it a great 
pity that it was so, as even if the present site of the electric 
works is not sufficient, it would be advantageous to put down 
extensions for electric lighting purposes in the same buildings 
as the generating plant for electric traction. If we remember 
rightly, this matter was referred to at the recent meeting of 
the Municipal Electrical Engineers. There is no doubt, how- 
ever, but that the site of the power station on Kelham Island 
is an advantageous one, as it is fairly in the centre of the 
tramway lines, and is also within reach of a good supply of 
water for condensing purposes. We need hardly add that there 
is ample room for extensions on this site, and these extensions 
are actually commenced at the present time. The station con- 
sista of two large buildings, designed by the city surveyor, Mr. 
C. F. Wike. The first of these is a boiler-house, 180ft. long, 
40ft. wide, and 40ft. high ; then the engine-house, the same 
length as its neighbour, but 10ft. wider and 10ft. higher. 
A great feature of these buildings is the large amount of 
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steel framework used in their construction. In fact, the 
whole buildings are of iron, which framework is filled in 
with bricks. The equipment of the boiler-house consists of 
three boilers of the marine type, manufactured by Messrs. John 
Brown and Co., Sheffield, and fitted with the Ellis-Eaves 
induced-draught system. They are each 10ft. in diameter and 
10ft. long. made for a working pressure of 160lb. Each boiler 
is capable of evaporating 8,000lb. of water per hour. 

The boilers are almost entirely dependent on the forced 
draught, as the uptake tubes are only carried to a height of 
5ft. above the buildings. In this way an expensive chimney 
shaft is saved, and also, we understand, that the subsoil on the 
island is not a suitable one for a chimney foundation. The equip- 
ment of the power station was divided up amongst various 
contractors in the following way: The engines were supplied 
by the E. P. Allis Company, and are of their horizontal type. 
Three of these engines are at present installed, each capable of 
driving a 225-kw. dynamo. The dynamos, switchboards, elec- 
tric equipment of the cars, and the overhead constructional 
work are supplied by the British Thomson-Houston Company. 
The dynamos are of the usual type supplied by this company, 
manufactured by the General Electric Company of America, 
and are direct-coupled to the steam-engines. They are of the 
six-pole type with strong fields, so that the brushes have not to 
be moved round the commutator to any appreciable extent 
when the load alters. The other engineering details were 
supplied as follows: The contractors for the trucks were 
Messrs. W. R. Blackwell and Co., the car bodies complete by 
Messrs. G. F. Milnes and Co., the condensers, feed- water heaters, 
etc., by the Wheeler Condenser and Engineering Company. 
A certain number of the car bodies now on order are being 
obtained from the Electric Railway and Tramway Carriage Com- 
pany’s works. These latter are of the double-decked type, and half 
of them will be carried on Brill trucks and the other half on 
Peckham trucks. The present equipment consists of 25 double- 
deck cars and 12 single-deck cars, having a seating capacity of 
51 and 28 respectively. Great attention has been paid to the 
braking arrangement of the cars, in order that there may be 
no chance of them getting out of control on the various 

adients in Sheffield. There are three distinct systems of 

rakes on each car, ae follows: the ordinary hand-wheel 
brake, electromagnetic brake of the British Thomson-Houston 
standard type, and a sleeper brake of the Milnes type. The 
Board of Trade inspectors have passed these arrangements 
as being eminently satisfactory, as the cars were found to be 
well under control on the steepest gradients of the line. Each 
car is provided with six lamps of 16 c.p., which will make them 
most comfortable for night travelllng. These are connected 
five in series across the 500-volt supply. The whole cost of the 
conversion up to the present amounts to sume £300,000, but 
this has largely been used in repaving work, necessitated by the 
relaying of the tracks. Mr. Wike, the city surveyor, has had 
the whole improvement in hand, and has quite properly 
utilised the occasion for the improvement of the street 
surfaces. With the opening of the electric line the fares are 
being reduced by 50 per cent. on practically all the cars 
independent of whether they are run by horse or electric 
means. We notice in the schedule of fares that a large number 
of zd. journeys can be made. As soon, however, as all the lines 
are converted, more frequent services will be run, so that the 
inhabitants will have much greater convenience at a lesser cost. 
Our contemporary, the Sheffield Daily Telegraph, gives the full 
details of the work still to be done in connection with the com- 
pletion and the laying down of extensions in streets not already 
provided with tramways. From this we learn that the next 
work to be taken in hand will be the relaying of the Heeley 
route. 

The reconstruction of the Brightside section has also been 
ordered. Hillsborough route will probably not have the 
electric cars for some time, but in the meanwhile the disuse of 
horse cars on the first-converted sections will enable the Corpo- 
ration to greatly improve the present service. When the 
relaying is carried out, it will be of a thorough character, and 
will include an alternative route. Branching off the present 
lines in the Wicker, rails will be laid along Bridge-street, which 
is to be straightened, to the Westbar terminus, and the lines 
along the old route to Hillsborough will be relaid, the work 
involving several street improvements. The track will be 
carried round Hillsborough Park, joining on the far side the 
lines to be laid along Penistone-road, Neepsend-lane, Mowbray- 
street, and Nursery-street, back to Lady’s Bridge. The Intake 
sectiun at present neither begins nor ends where it ought to, 
but the work necessary to join it to the general system will not 
be long delayed. The Commercial-street line, now being laid, will, 
in connection with the Sheaf-street work, join Broad-street to 
Fitzalan-square. Broad-street will be done shortly, and although 
the work in Sheaf-street is being postponed on account of street 
improvements, a connection will be made with the Wicker, by 
way of Exchange-place, Furnival-road, and Blonk-street. From 
Broad-street, of course, the existing line in Duke-street will be 
joined. This is now laid continuously up Intake-road as far as 
the cemetery, and it is to be continued to Elmtree-hill, and 


along Main-road, to the village of Intake. A second route to 
Heeley is to be made, running from the central terminus down 
Commercial-street, along Sheaf-street, Station-road, Pond-street, 
Shoreham-street, and Queen’s-road, and then joining the old 
route. This new line will give a route from the Midland Station 
to Heeley, and will pass close by the Bramall-lane Cricket 
Ground. A new section of metals, 12 miles long, will branch 
off the old Heeley route at the junction with Abbeydale- 
road, and will run to Millhouses. It will also be connected 
with the present Heeley line and the Queen’s-road line by 
a short section along Wolseley-road, so that the cars may 
circulate as required. One of the most useful of the extensions 
promises to be that which will give a circular route round the 
centre of the city. The junction has already been put in at the 
Moorhead for a line down Furnival-street, and this will be con- 
tinued along Brown-street and Paternoster-row, joining the 
lines which run by way of Station-road, Sheaf-street, and Com- 
mercial-street to Fitzalan-square, so that a passenger may enter 
a car in the square, go with it up High-street, Fargate, and 
Pinstone-street, then down Furnival-street and the other streets 
named back to the terminus. It is intended to run cars round 
and round this route, as is done in Hamburg. Provision has 
been made for a cross route from South-street, Moor, to the 
Intake route by way of Ellin-street, Hereford-street, St. Mary’s- 
road, and Granville-road. It is thought that such a route may 
be required. 

The Eoolesall-road line will eventually be carried forward to 
Nether Green, a point between Ranmoor and Fulwood, on the 
Fulwood-road, and there will be another line to that point, 
leaving the present Walkley route at the bottom of Hounsfield- 
road, and running up to Broomhill and then along the Fulwood- 
road. This will forma loop line. Another part of the same 
system is a line leaving the present Walkley line at the top of 
Hounsfield- road, and proceeding up Western-bank and Whitham- 
road to Broomhill, where it joins the last-named line. From 
Broomhill, a line will be carried up Crookes-road to the village 
of Crookes. Powers have been taken to construct a line u 
Fitzwilliam-street, which will connect the South-street (Moor) 
and Glossop-road sections. On the Pitsmoor side, a line will 
leave the Firth Park route, near Page Hall-road, and will 
connect with the Brightside route by way of Owler-lane 
and Upwell-street. Another line is authorised from the 
end of the present Brightside section along Weedon-street to 
the present Tinsley terminus, so that it will be possible to run a 
car from Firth Park to Tinsley. A large working-class district 
will be served by a brauch line from Spital-hill along Ellesmere- 
road and Petre-street to Carwood-lane. There is to be a line to 
Darnall, leaving the Attercliffe section at Pinfold-lane and going 
up that thoroughfare and Steniforth-road to a terminus near 
Darnall Church. Among two or three short lengths authorised 
in 1897 is one along Newhall-road to connect the Brightside and 
Tinsley routes. Erom this it will be seen that Monday’s 
function signalises the commencement of a great work rather 
than the completion of what, after all, is only a section of the 
whole tramway system of Sheffield. 


— 


LIVERPOOL TRAMWAY EXTENSIONS. 


The Tramways Committee have curtailed considerably the 
list of proposed new lines. As already announced by us, a 
special meeting of the City Council has been summoned for 
Oct. 4 to consider and, if thought expedient, to approve of a 
memorial to the Board of Trade for a provisional order to carry 
out the recommendations of the committee. The following 
list of the lines now suggested by the Tramways Committee 
appeared in the Liverpool Courier : 


Church-road, Heathſield- road, and Smithdown-road.—A double 
line of tramway along Heathfield-road, Church-road, and 
Smithdown-road in Wavertree, commencing by a junction with 
the existing lines at the clock tower, and passing along Church- 
road and Smithdown-road to the termination of the existing 
tramway at Sefton Park railway station. The length of this 
double line would be about 1,700 yards, equivalent to 1 mile 
1,640 yards of single line. 

To Garston.—A single line with passing places along Aigburth- 
road and St. Mary’s-road, commencing at the terminus of the 
existing lines at Aigburth-vale and finishing at Church-road, in 
Garston Village. This tramway would be wholly situated in the 
tuwnship of Garston. The pa be of this proposed route would 
be about 2 miles 200 yards single line. : 

Croxteth-road.—A double line, commencing at the terminus 
of the existing lines in Croxteth-road, at Lodge-lane, and 
terminating at the Sefton Park entrance, near Hartington-road. 
The length of this double line would be about 500 yards. 

Devonshire-road and Belwdere-road.—A double line along 
Devonshire-road and Belvidere-road, starting from the existin 
lines in Prince’s-road at the junction of Croxteth-road, an 
terminating by a junction with the existing lines in Ullet-road, 
The length of this double line would be about 1,200 yards, 
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- Crosshall-street, Hood-street, and Roe-street.—A double line of 
tramway along Crosshall-street, Hood-street, and Roe-street, 
commencing by a junction with the existing lines in Dale- 
street, and terminating by a junction with the existing lines in 
St. John’s-lane. The length of this double line would be about 
500 yards. 

Brownlow-hill.—A single line along Brownlow-hill, com- 
mencing at the existing lines in Ranelagh-place, and termi- 
nating by a junction with the proposed new tramway No. 31 
at Elizabeth-street. The length of this proposed single line 
would be about 950 yards. 

Islington.—A double line along Islington, starting at St. 
Anne-street and terminating by a junction with the existin 
and proposed lines in Shaw-street. Also to lay an addition 
single line along Islington from Commutation-row to St. Anne- 
street 5 with the existing lines at either end. The 
length of these lines would be about 590 yards of double line 
and 240 yards single line, or a total equivalent length of 1,420 
yards of single line. 

Hartington- road. A single line, commencing by a junction 
from the existing tramway in Smithdown-road, passing along 
Hartington-road, and terminating in Croxteth-road. The length 
of this single line would be about 920 yards. 

Orwell-road.—A double line along Orwell-road, commencing 
at Westminster-road and terminating by a junction with the 
existing lines in Stanley-road. The length of this double line 
would be about 800 yards. 

Bankhall-street.—A double line along Bankhall-street and 
Bankfield-street, commencing by a junction with the existing 
double line in Stapley-road, and terminating at Regent-road on 
the line of docks. The length of the double line would be 
870 yards. 

Langham-street.—A single line along Langham-street, com- 
mencing at the existing lines in Walton-road and terminating 
by a junction with the existing lines in Walton-lane. The 
length of this single line would be about 310 yards. 

Walton-lane and Sleeper’s-hill.—An additional line along a 
portion of Walton-lane and Sleeper's-hill, commencing by a 
junction with the existing line in Spellow-lane and terminating 
by a junction with the existing lines in Robson-street. The 
length of this single line would be about 930 yards. 

Boundary-place and Elizabeth-street.—A single line along 
Boundary-place and Elizabeth-street, starting by a junction 
with the existing line in Moss-street and terminating at Brown- 
ane The length of this single line would be about 580 
yards. 

Broumloio- ill, Crown-street, and Grove-street.—A double line 
in Brownlow-hill from its junction with Elizabeth-street to 
Crown-street, continuing along Crown-street to Grove-street, 
and along Grove-street to Oxford-street, terminating by a 
janction with the existing line in Grove-street. The length of 
this double line would be about 570 yards. 

Mulgrave-street.—A double line along Mulgrave-street, com- 
mencing at the existing lines in Parliament-street and termi- 
nating by a junction with the existing lines in Prince's-road. 
The length of this double line would be about 600 yards. 

Erskine-street.—A single line in Erskine-street, commencing 
by a junction with the existing line in Moss-street and termi- 
nating by a junction with the existing lines at Harper-street. 
The length of this single line would be about 400 yards. 

Leece-street, Hardman-street, Myrtle- street, and Catharine- 
street.—An additional line along Leece-street, commencing by 
a junction with the existing tramway in Renshaw-street, along 
Hardman-street and Myrtle-street as far as Catharine-street, 
then along Catharine-street as far as Falkner-street, terminating 
by a junction with the existing lines in Catharine-street. The 
length of this proposed additional line would be about 790 


yards. 

Wavertree-road and Picton-road.—An additional line along a 
portion of Wavertree-road, in lieu of passing places, starting by 
a junction with the existing tramways in Holland-place and 
terminating by a junction to the existing lines at Botanic-road, 
Wavertree ; also an additional line along a portion of Picton- 
road on the railway bridge at Spoffurth-road ; also an additional 
line below the London and North-Western Railway bridge at 
Pee The length of this single line would be about 
I, yards. | 

Village-street, Eastbourne-street, Shaw-strect, Moss-street, and 
Daulby-street.—A single line along Village-street and a part of 
Eastbourne-street, and an additional single line along the 
remaining poran of Eastbourne-street, Shaw-street, and Moss- 
street, and a double line along Daulby-street, the line com- 
mencing by a junction with the existing line in Everton-road 
and terminating by a junction with the existing line in Pem- 
broke-place. The length of the double line will be about 220 
yards, and the length of the single line about 1,100 yards, or 
equivalent to 1,540 yards of single line. 

Mount-pleasant, Oxford-street, and Grove-street.—An addi- 
tional line in those portions of Mount-pleasant, Oxford-street, 
and Grove-street where at present only a single line exists, 
commencing by a junction with the existing lines in Ranelagh- 


junction with the existing line. 


place, passing along the said streets, and terminating by s 
unction with the existing double line in Grove-street, at 
alkner-street. The length of this proposed single line would 

be about 1,300 yards. 

Great Howard-street, Old Hall- street, Tithebarn-street, and 
Exchange-street East. A double line along Great Howard-street, 
commencing at Chadwick-street, and forming a junction with 
the lines sanctioned therein, a single line along Old Hall-street 
to Tithebarn-street, and continuing along Tithebarn-street to 
Exchange-street East, and a single line along Exchange-street 
East, terminating by a junction with che existing lines in Dale- 
street. The length of this tramway will be about 660 yards 
double line and 620 yards single line, or equivalent to a length 
of 1 mile 180 yards of single line. 

Netherfield-road.—A single line, with passing places, along 
Netherfield-road, commencing by a junction with the existing 
lines in Kirkdale-road and terminating in Shaw-street by a 
The length of this single line 
would be about 1 mile 200 yards. 

Westminster-road.—An additional single line along a portion 


of Westminster-road, commencing by a junction with the 


existing lines in Barlow-street, and terminating by a junction 
with the existing lines in Lambeth-road. The length of this 
single line would be about 850 yards. 

ater-street.—An additional single line along Water-street, 


commencing by a junction with the existing lines at the Pier- 


head, passing along St. Nicholas-place and Water-street, and 
terminating by a junction with the existing line at Dale-street. 


The length of this single line will be about 600 yards. 


Chapel-street, Tithebarn-street, Marybone, Gardner’s-row, and 


Bevington-hul.—A single line along Chapel-street, Tithebarn- 
street, Marybone, i 


Gardner’s-row, and Bevington-hill, com- 
mencing by a junction with the existing line at George’s Dock- 


gates and terminating by a junction with the existing line in 
Scotland-road. The length of this single line will be about 


1 mile 90 yards. 
Fontenoy-street.—A single line, commencing by a junction 
with the existing lines in Dale-street and terminating by a 


junction with the proposed line in Gardner’s-row. The length 
of this proposed single line would be about 550 yards. 


A special meeting of the representatives of various com- 
mercial associations in Liverpool was held last week at the 


instance of the Liverpool Cartowners’ Association. 


The Chairman said that meeting was not convened in opposi- 


tion to the electrical tramway system. They wished it every 
success, and they thought it would be a great advantage to the 
inhabitants of Liverpool if it were carried out in the fullest 
possible manner. 
routes recommended by the Tramways Committee for adoption 
by the Council, which were prejudicial to the hea 
traffic. 
to each of the streets in question, and asked whether the meet- 
ing considered those thoroughfares, in view of the traffic along 


They were called together to consider those 


vehicular 
He pointed out seriatim the objections which applied 


them, were suitable for the purpose intended. 

A letter, signed by the chief officials of the Cheshire Lines 
Railway Company, Midland Railway Company, Great Western 
Railway Company, Lancashire and Yorkshire Railway Company, 
Leeds and Liverpool Canal Company, and Shropshire Union 
Railway and Canal Company, was read stating that the matter 
was engaging the special attention of the officials of the various 
railway companies, who contemplate meeting her at an 
early date for the purpose of considering what line of action 
mney ee 55 1 8885 was also a communication from a 

iverpool Timber Trade Association ex i mpathy wi 
the Cartowners’ Association's views with regard 90 ihe proposed 
new electrical tram routes. 

The following resolutions were passed: (1) That this meeti 
expresses its strong disapproval of a double line of electri 
tramways along Dale-street.” (2) That this meeting respec- 
fully requests the City Council to eliminate from the electric 
tram routes recommended by the Tramways Committee, 
Exchange-street East, Tithebarn-street, Chapel-street, Oldhall- 
street, Great Howard-street, Bankhall-street, and Bankfield- 
street.” (3) That a committee be appointed to confer when 


necessary pon any proposals of the Tramways Committee 
which are calculated to interfere prejudicially with, the interests 
of the heavy vehicular traffic, and take such stepa as may be 


thought expedient for the protection of the thoroughfares for 


heavy traffic against the encroachments of the Tramways Com- 
mittee.” 


WORCESTER TRAMWAYS. 


On Tuesday last the City Council had under consideration the 
report of Messrs. Kincaid, Waller, and Manville, who advised 
that the tramway company’s proposed light railways really 
amounted to extensions of the existing tram ways; and the con- 
sideration of them could not be separated from the existing 
tramways. If the Corporation gave their assent to the light 
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railway scheme, they should be prepared to assent to the tram- 
ways company having a new tenure in some form of the existi 
lines. If, on the other hand, the Corporation desired to avai 
themselves of the powers of purchase in respect of the tram- 
ways, there was no question but that the application of the 
tramways company for extensions should be vigorously opposed. 
They estimated the cost of acquiring and reconstructing the 
existing tramways, and of making the extensions, equipping 
the lines with rolling-stock, and incidental expenses, at £72,180, 
without providing for generating plant, or feeders, leaving that 
important point to be considered in conjunction with the elec- 
trio light undertaking. They estimated the receipts per car 
mile at 9d., as compared with 94d. given in the company’s 
balance-sheet for 1898. Thus the total receipts on an estimate 
of 500,000 car miles would be £18,750, to which must be added 
£500 per annum for advertisements. They put the working 
expenses at 6d. per car mile, £12,500 ; interest on £73,000 at 
ð per cent., £2,190; redemption of loan, £1,776—total, 
£16,566. The estimated net profits would, therefore, amount 
to £2,884 per annum. The experts advised the Corporation 
that it was to their interest to work the whole undertaking for 
the benefit of the ratepayers. 
At the same meeting the Streets and Electricity Committees 
reported on the tramway company’s application for the Council’s 
co-operation in extending and improving the tramways, and 
notifying their proposal to construct light railways from the 
Cross to Kempsey and Red Hill. A deputation from the 
company had explained their proposals, and on the advice of 
the engineer consulted by the committee (Mr. Waller), the 
deputation were asked to submit a draft agreement showing 
the best terms they could offer with reference to the 
price to be paid for electric current to be obtained from 
the Corporation for existing tramways, and extensions and 
proposed light railways ; rent to be paid to the Corporation 
for the use of streets, proposed mode of paving the tramway 
and light railway track, terms on which the Corporation should 
maintain such paving, etc., and the Council’s power of purchase 
of the whole of the tramways and light railways. After con- 
sideration of the reply of Messrs. F. and H. Corbett, for the 
company, the committee passed a resolution that they could not 
advise the Council to consent to the Worcester Tramway Com- 
pany’s application for power to construct light railways in the 
city ; but recommended the Council to oppose that application, 
and to take over the existing tramways at such time as was 
thought best, and to reconstruct them, and to construct such 
additional tramways in the city as might be considered neces- 
sary, and to work the whole of the tramways. A reply was 
received from Messrs. Corbett expressing disappointment at 
the recommendations of the Electricity and Streets Committee 
of the City Council, which aimed at the defeat of the company’s 
scheme without making any definite alternative proposals. 

It was proposed to accept the committee’s recommendation, 
as they pledged the Council to nothing definite beyond the 
opposition to the company. After considerable discussion, an 
amendment was passed referring the subject to the Joint 
Committee for reconsideration. During the debate it was 
stated that the cost of building an electric station, in addition 
to the estimate of £73,000 by Messrs. Kincaid and Co., would 
be £10,000 at least. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Salford.—The Corporation will receive tenders for 100 tram- 
cara until Sept. 12. 

st. Annes.—The Corporation invite tenders for 
dynamos, and booster, by Sept. 11. 

Luton.—The Town Council invite tenders for boilers, engines, 
storage batteries, etc., by Sept. 22. 

Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 
2 Runoorn.—The Urban District Council are prepared to receive 
offers for the electric lighting of their district by Sept. 27. 

Heckmondwike.—The Urban District Council are prepared to 
8 tenders for the supply and erection of various plant by 

pt. 20. 


Carlisle.—The Corporation invite tenders for the supply and 
delivery of plant, together with the fixing thereof, at the electric 
generating station, James-street. Tenders by Sept. 11. 


Carlisle.—The Corporation invite tenders for the extension of 
switchboard for dynamos 5 and 6, and for traction work. Tenders 
by Sept. 18. Particulars appear in our advertising columns. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructora, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 


Middleton.—The Corporation invite tenders for the supply, 
delivery, and fixing at their electricity works of the various plant. 
oe by Sept. 20, Partioulars appear in our advertising 
columns, 


engines, 


Blackburn.—The Corporation invite tenders for the supply and 
delivery of 40 electric cars and two steam dynamos of 256 kw. 
each by Sept. 20. Full particulars appear in our advertising 
columns. 

Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of the various light railway 
plant. Tenders by 12 noon on Oct. 24. Particulars appear in oui 
advertising columns, 

Bermondsey.—The Vestry invite tenders for various work and 
material to be provided and erected for the fitting of the electric 
light at the town hall. Tenders by 12 noon on Sept. 13. 


Rotherham.—The Corporation invite tenders for the supply, 
delivery, and erection, and the carrying out of various work in 
connection with tho electric lighting of the borough. Tenders by 
Oct. 9. Full particulars appear in our advertising columns. 


Grays.—The Grays Thurrock Urban District Council invite 
tenders for the construction of a refuse destructor in connection 
with their proposed electricity works. Particulars, etc., may be 
obtained on application to the surveyor, Mr. Arthur C. James, 
A. M. I. C. E. Tenders by 12 noon on Sept. 14. 


Glasgow. The Corporation are prepared to receive tenders for 
the supply and erection of switchboards, fuel economieers, two 
50-ton electric travelling cranes, one 30-ton electric travelling 
crane, constructional steelwork for new power station, and supply- 
ing and laying cables, Tenders by Oct. 20. Full particulars 
appear in our advertising columns. 

Hull.—The Guardians of Sculcoates Union invite tenders for 
the necessary works in connection with the installation of the 
electric light and telephones at the workhouse, Beverley-road, 
Hall. Specifications may be obtained and plans seen at the offices 
of the Guardians’ architect, Mr. T. Beecroft Atkinson, 11, Trinity 
House-lane, Hull, on and after 7th inst. Tenders by 2lst inst. 


Itfracombe.—The Urban District Council invite tenders for the 
supply and erection of—{Section A) boiler-house plant, boilers, 
economiser, fittings, etc. ; (B) engine-house plant, steam dynamos, 
condensers, pumps, steam and exhaust pipes, etc. ; (C) switch- 
board, etc.; (D) underground mains, lamp-poste, etc.: (E) 
accumulators ; (F) meters; (G) crane, etc. ; (H) builder. Tenders 
by Sept. 25. 

London, N.E.—The Electric Lighting Committee of the Hackney 
Vestry invite tenders for four sets of direct-current steam dynamos 
(either high or low speed). Specification, etc., may be obtained 
from Mr. Robert Hammond, M.I.C. E., the consulting engineer to 
the Vestry, 64, Victoria-street, Westminster, London, S. W., on 
payment of £5. 5a., which sum will be refunded on the return of 
the specification filled up with a bona fide tender. Tenders by 
4 p.m. on Sept. 12. 

Southport.—The Corporation invite tenders for (Specification 1) 
supplying, delivering, and laying tramrails. pointe. crossings, etc., 
and bonding and laying permanent way, exclusive of concreting 
and paving; (Specification 2) supplying, delivering, and 
erecting overhead equipment, including poles, trolley wires, guard 


wires, etc. Specifications, etc., can be obtained from Mr. J. 
Davies Williams, town clerk, Town Hall, Southport, on payment 
of £3. 33, (for each specification), which will be returned on the 


receipt of a bona fide Tender. Plans and drawings may be seen 
at, and particulars obtained from, the office of the borough 
engineer, Mr. R. P. Hiret, as to Specification 1, and from the 
electrical engineer. Mr. C. D. Taite, as to Specification 2. 
Tenders by Se t. 12. 

Winwick (near Warrington).—Tendoers are invited for the 
execution of the works comprised in the following contracts ab the 
Winwick Asylum, near Warrington: (Contract No. 1) generatin 
plant, including three sets of condensing engines or turbines, wi 
directly-oon pled dynamos, each of 100 kw. output at 220 volts ; 
booster set, motors, surface condensers, cooling tower, steam and 
exhaust pipes, etc. ; (2) switchboard. In contract No. 1 it is a 
condition that the dynamo makers must have already constructed 
dynamos of at least 100 units capacity. Specifications, etc., can 
be obtained on payment of £2 28. for each specification, which 
amount will be returned on receipt of a bona fide tender, from Mr. 
J. P. Muspratt, clerk to the Committee of Visitors, County Offices, 
Preston. Tenders by Sept. 30. 

Tiflts.—The Town Council of T:flia offers the concession of the 
Tiflis tramways on the following principal terms: (a) The con- 
tractor binds himself to continue the working of the diffarent 
lines exploited now by La Société Anonyme Belge, pursuant to 
the contracts of 1881 and 1885, those lines consisting of about 
21 versts. (b) The contractor binde himself, besides, to construct 
and to work the following new lines: to Didoubé, Avlabar, 
Navtlong, Sadoboi, Soloaki, and Vardissouban, besides that from 
the Armenian Bazaar. The expropriation of private properties on 
this new line regards the contractor. The line from Ortatchali is 
to be prolonged as far as the Government prison, and that from 
Olginski present station to be extended to three additional verste 
beyond the gardens on the Vera. The extent of these future lines 
is 15 versts approximately. If the construction of any one of the 
above-mentioned lines should be found non-realisable, the con- 
tractor is bound to supply its place by another line, with the 
consent of the town. The construction of other lines not indicated 
above depends on the Municipal Council of Tiflis. (c) The con- 
tractor binds himself to replace the present horse traction 
by electric power on all the lines. The contractor is bound 
to replace the present horse traction by electric power on 
the lines already exploited, and to empley on the new lines 
the same electric power. (d) At the expiration of the lease 
(or contract) all the lines of the tramway, with all the material 
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and plant, become the property of the town of Tiflis, to which the 
contractor shall deliver them gratis and in good condition. (e) All 
the other conditions, such as the duration of the concession (which 
in any case shall not exceed 30 years from the date of the signature 
of the contract), the security required from the contractor as a 
guarantee for his fulfilment of the contract; the terms of the 
possible redemption of the lines by the town before the expiration 
of the lease or contract; the question of fares, etc , must be 
mentioned in writing to the managing department by the person 
or persons who wish to have the concession. These declarations 
must be presented, in sealed envelopes, to the Town Council, 
Managing Department, Tiflis, Transcaucasus, not later than 
Oct. 2 14, 1899, at noon, the hour at which all the envelopes will be 
opened. 


RESULTS OF TENDERS. 


Halifax.—Tenders for the extension of the electricity wor ks at 
Halifax have been let as follows: Ben Riley, Halifax, masonry, 
£2,250; Samuel Greenwood, Halifax, joiners’ work, £253. 183. ; 
William Ward, Halifax, plumbers’ and glaziers’ work, £195. 10a. 6d. ; 
Rushworth and Firth, slaters’ and plasterers’ work, £153 ; Lee and 
Harrison, Leeds, iron and steel work. £293 ; G. Greenwood and 
Sons, Halifax, concreting, £130; Thomas Kendal, Halifax, 
painting, £35. 

Liverpool.—The Electric Lighting Committee of the Corpora- 
tion have decided to accept the tender of Messrs. Willans and 
Robinson. Rugby, for the supply for the Lister-drive and Cobb’s 
Quarry stations of four triple-ex pansion engines, each coupled to a 
multipolar dynamo of Siemene’s make, for the eum of £4,939 each 
set, lees 24 per cent.; and also three compound engines, each 
coupled to a two-pole dynamo of Siemens’s make, for the sum 
of £1,377 each net. The tender of Messrs. Morrison and Sons, 
Wavertree, for the erection of an electric power station, Lister- 
drive, for the sum of £49,783, has also been accepted. 

Aberdeen.—The Electric Lighting Committee have received the 
following tenders for a 12 months’ supply of house service and 
distributing lead-covered cable: Service cables — Western Electric 
Company, London; W. T. Glover and Co., Manchester ; British 
Insulated Wire Company, Prescot (accepted) ; Henley’s Telegraph 
Works Company, London ; Callender Cable and Construction Com- 
pany ; Siemens Bros. and Co., London; Polland and Oo., New- 
castle. Supply metere—Laing, Wharton, and Down, London ; 
British Insulated Wire Company; Ferranti, Hollinwood 
(accepted); British Thomson Houston Company, London; 
General Electric Company, London; Chamberlain and Hookbam, 
Birmingham. House fuse boxree—British Insulated Wire Com- 

ny; Alex. Spark, Aberdeen (accepted); General Elec:ric 

mpapy ; Reason and Co., Brighton. 


BUSINESS NOTES. 


Galashiels.—An electric lighting scheme is under consideration. 

Hawick.—The Council are considering an electric lighting 
scheme, 

Shoreditch —The Vestry are about to acquire a site for a new 
generating station. 

Newark.—Mr. Vesey Brown is preparing a report on the best 
means of supplying the town with electricity, the cost of same, etc. 

King's Lynn.—Mr. E. T. Williams, of Manchester, has been 
a pornta assietant electrical engineer to the King's Lynn 

uncil, 

Commercial Cable Company.—The directors have declared a 
quarterly dividend at the rate of 7 per cent. per annum, payable 
on Oct. 2. 

Norton (Malton).—The Urban District Council are correspond- 
ing with Meesre. O’Gorman and Cozens. Hardy on the subject of 
electric lighting. 

Wellingborough.—A movement is on foot to connect Welling- 
borough, Kettering, and the intermediate towns and villages by 
an electric railway. 

Birmingham General Omnibus Company It is reported that 
this undertaking has been sold to the British Electric Traction 
Company for £35.000. 

Glouoester.— The Electricity Supply Committee are highly 
satisfied with the number of applications which are being made for 
the laying on of the electric light. 

st. Boswells.—The Lighting Committee have instructed Mr. 
Purves (Edinburgh) to make application this autumn for a 
provisional order for electric lighting. 

Launch Driving. — Wm. Griffin was summoned last week for 
navigating the electric launch ‘‘Iverna” to the danger of the 
public, and war fined lls, and 28. 6d. costs. 

Stoke.—Mr. G. R. Peers, of Manchester, has been appointed to 
inspect the wor khouse and present a report upon the proposed 
introduction of electric lighting at the same. 

St. Helens.— Colonel Slacke has held a Local Government Board 
enquiry into the application of the Corporation for powers to 
borrow £3,600 for electric supply extension purposes. 

Londonderry.—Sir W. H. Preece is to report upon the 
lighting question, the Harbour Commissioners having ask 
estimate of the cost of lighting the quays by electricity. 

Fleetwood.—Mesers. Bennett and Ward Thomas, electrical 
engineers, of Manchester, have approached the Council for their 
support in applying for a license for a telephone at Fleet wood. 


rivate 
for an 


New Title.—The Brompton and Kensington Electricity Supply 
Company, Limited, is the new title of the undertaking formerly 
known as the House-to-House Electric Light Supply Company. 


Walker.—Negotiations have been opened with the Newcastle 
Corporation with respect to the purchase of a site for a dust 
destructor, which the Electric Lighting Committee intend to 
erect. 

Salford.—The Borough Council have adopted the Electric Light 
Committee’s recommendation to apply for sanction to borrow 
£5,000 for transformers, meters, etc., required during the next 
12 months, 

Brighouse.—The Tradesmen’s Association is protesting against 
the increase in the charges for electric lar The Corporation 
have decided to increase the charge from 5d. to 7d. per unit to 
recover a loss of over £200 a year. 


Bedford.—Tbe Town Council on the 6:h inst. unanimously 
resolved to empower the Telephone Committee to apply to the 
Postmaster-General for a municipal telephone license under the 
powers conferred by the new Act. 


Alfreton.—A proposal has been made for the adoption of the 
electric light in conjunction with the establishment of a destructor 
of refuse. A committee of the Urban District Council intend to 
visit one or two towns where this system is in operation. 


RemovaL—The offices of La Capital Tramways Company, 
Limited, La Capital (Extensions) Tramways Company, Limited, 
and La Capital Traction and Electric Company, Buenos Ayres, 
Limited, have been removed to 19, Finsbury-circas, E.C. 


Macclesfield.—The Gas Committee have been considering a 
letter from the Electric Power Distribution Company submitting 
details as to their proposal for establishing in Macclesfield an 
electric power supply for industrial and general purposes. 


Aberdeen —The Secretary for Scotland has sanctioned the 
borrowing of an additional sum of £15,000 in connection with the 
electric lighting undertaking. It is aleo expected that the electric 
cars will be running on the Woodside section within the next two 
or three months. 

Pe: sonal.—Mr. Arthur Wright has been appointed managing 
director uf the River Plate Electric Light and Traction Company, 
and bas arranged with the British Thomson-Houston Company to 
terminate his engagement as their retained consulting engineer on 
electric lighting matters. 

Bournemouth. —A movement is on foot to establish works in 
order to supply and charge electric motors, A tramway line from 
Poole to the Bournemouth borough boundary on the west will 
shortly be commenced, and may eventually lead to a system 
through Bournemouth iteelf. 


London Gaxette.—The first meeting in the estate of Mr. S. F. 
Walker, trading as Sydney F. Walker and Co., 195, Sev:-rn-road, 
Cardiff, Glamorganshire, will take place on Sept. 11, 1899. at 117, 
St. Mary’s-place, Cardiff, and the public examination at 11 a.m., 
Oct. 3, at the town hall, Cardiff. 


Penarth.—It is understood that the Electrical Power Distribu- 
tion Company will start immediately with the conatiuction of the 
central power station, the site of which has been chosen near 
Lower Penarth, having a siding, for the bringing in of coal, etc., 
for connecting it with the Taff Vale Railway. 


Middlesbrough —At a special meeting of the Electric Lighting 
Committee last week Mr. Hammond, the consulting engineer, 
reported that up to date there had been laid 2,515 yards of cable, 
leaving 58.095 yards to be laid. The price of the cable has b. en 
fixed at 17s. lld. per yard, including pilot wires. 


Auction.—Mesers. Driver, Jonas, and Co. announce to sell by 
auction on Oct. 5 at the Beaufort Arms Hotel, Chepstow, 40 acres 
of freehold land suited for new docks, shipbuilding yards, engi- 
neering modern manufactures, or other large industrial enterpriee, 
for using the tidal power. Full particulars appear in another 
column. i 

Blackpool. —At the last Town Council meeting. the Tram 
Committee reported that the receipta up to the present showed 
an increase of over £4,000 compared with last year. The trams 
had carried 502,942 more passengers, and 32,123 more miles had 
been run. The tramways in Claremont Park will be running next 
season. 

Greenock.—A deputation from the Greenock and Port-Glasgow 
Tramways Company has interviewed the Liw and Finance Com- 
mittee of the Police Board on the ques ion of the leasing of the 
tramway line. The committee have determined to hold the matter 
over until the conditions in the motion adupted recently had been 
prepared. 

Kelso.—The Com mis-ioners have received a report by Mr. 
Purves, Edinburgh. as to the electric lighting of the bargh, 
suggesting the taking over of Kelso milla, with two powerful 
turbines, which would provide abundance of motive power. It is 
thought that the Commissioners sre not in a position to 
with the scheme at present. 


Liandilo.— A mes ting of the ratepayers of Llandilo was beld 
last week to consider the report of Mr. J. C Howell as to the 
cost of lighting the town with electric light, the estimate of which 
had been reduced to £2,400. After a lengthy discussion it was 
resolved that the Urban Council should proceed with the necessary 
steps to carry the scheme into eff ot. 


King’s Lynn.—Good progress has been made at. the electric 
light station during the week, and four engines are now running. 
leaving yet a fifth to be delivered, The transformer _gub-etation 
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at the town hall is also in oontinuous use. The popularity of the 
light among private consumers is increasing, and the list of 
customers is receiving numerous additi ns, 


Darwen.—The proposed agreement between the Town Council 
and the Blackburn Corporation for working the recently acquired 
tramway between the two towns sete furth that the two Corpora- 
tions should take the receipts in their own districts, and divide 
coet according to mileage. It is expected that the work of con- 
verting the tramways to the electric traction system will take 
about 12 months. 

Robert W. I lackwell and Co., Limited.— This Company has 
been formed for the purpose of taking over as a going concern the 
business of engineers and contractors heretofore carried on by 
Messrs. Robert W. Blackwell and Co. at 39, Victoria street, West- 
minster, London, S. W.; 133, Bermondsey- street, London, S. E.; 
20A, Chapel- street, Liverpool; 50. Boulevard Haussmann, Paris; 
and 120, Liberty street, New York. 


O:dham.—At the Town Council meeting on Wednesday, a long 


discussion took place on the relative merite of the overhead and 
conduit systems of electric traction, and it was unanimously agreed 
to adopt the former. The entire scheme will cost over a quarter 


of a million, and will be puehed forward at once in order that the 
Corporation tramcars may be ready for use as soon as the leases of 


the preeent private company expire. 
Stanningley.— Some time ago the Bradford City Council asked 


the Bradford Tramways and Omnibus Company to work the 


proposed light railway from Thornbury to Stanningley between 


the date of its completion and the conclusion of the company’s 
lease of the tramlines. The directors have now decided not to 
adopt the proposal on account of the want of rolling-stock. The 


company’s lease of the tramlines expires in February, 1903. 


Darlington.—At the laet meeting of the Raral District Council 
a communication was received from the Light Railway Commis- 


rioners stating that they had decided to submit to the Board of 


Trade an order authorising the construction of the Darlington 
light railways. 
be rn Puce by the Corporation, and hope that before the scheme 
is y sanctioned by the Board of Trade the promoters will 
bave made this arrangement. 


Kendal.—At a joint meeting of the Light 8 pg aha 
the Westmorlan anty 


of the Kendal Town Council and of 
Council and the Kendal Chamber of Commerce, it was reported 
that local support from Kendal in aid of the light railway between 


Kendal and Arkholme had been promised amounting to from 
£3,000 to £4,000. It was resolved that in the opinion of the 


meeting, if financial local eupporb should be promised amountin 
to £10,000 in the aggregate, the landowners should be circulari 


for support. 


African Cable Charges.—The following reduced rates for 


‘telegrams to South and Central Africa came into force on 


the let inst.: 4a. per word to Cape Colony, Natal, the Orange 
Free Sate, the Transvaal, and Zululand ; 4s. 2d. per word to 


Beira and Fontesvilla in Portuguese East Africa, Southern 
Rhodesia, and Swakopmund (German South-West Africa); 48. 51. 


to Northern Rhodesia and British Central Africa (Nyassaland) ; 
and 4s. 61. to districts in Portugueee East Africa other than Beira 


and Fontesvilla. 


Grimsby. — The Town Council have accepted tenders for electric 
lighting plant and machinery to the amount of £31,606, and also 
an agreement with the Great Grimsby Street Tramways 


adopted 
Company extending the present lease to the company for 21 years, 
the company paying for the concession £31,000, in annual instal- 


ments. Under the agreement the Corporation may pu:chase the 


tramway system in 10 years’ time. Extensions of the line and the 


supply of electrical power by the Corporation to the company are 


also provided for. 

Kalgoorlie Electrie Power and Lighting Corporation, 
Limited. — The Kalgoorlie Power Syndicate, Limited, invite 
subscriptions for an issue of 150,000 cumulative 6 per cent. pre- 
ferred shares of £1 each, which rank also for 50 per cent. of the 
surplus profits available for distribution. The whole of this issue 
is for the purposes of working capital, and has been guaranteed. 
The list will open on Monday, Sept. 11. and close on Wednesday, 
the 13ch, at 4 p.m., for both town and country. Full particulars 
appear in our advertising columns. 

New Firm.—We are informed that Mr. B E Dickinson, who 
for the past three years has held the important position of works 
manager to Mesers. Kynoch’s, Limited, of Birmingham, has 
recently reeigned his position in order to take up manufacturing 
on hia own account. Mr. Dickinson’s experience epecially fits 
him for the designing of machinery for reproducing engineering 
work in great quantities. He will carry on the business of manu- 
facturing engineering and electrical specialities at Toledo Engi- 
neering Works, Aston Brook-street, Birmingham. 


Di: k, Kerr, and Co., Limited.—This Company has been regis- 
tered with a capital of £350,000 in £5 shares, the objects being 
to adopt an agreement made between a company bearing a similar 
title and Mesars. C. J. Caley and G. W. Carr and this company 
for the acquisition of the bueiness of the old company, to develop 
and extend the same, and generally to carry on in all or any of 
their respective branches the businesses of manufacturers of and 
dealers in rail and tramway appliances, rolling-stock, engines, and 
machinery of all kinds, manufacturers of gas, water, and electric 
fittings, etc. 

Burnley.— At Wednesday's meeting of the Town Council the 
Tramways Committee recommended the Council to seek in the 
next session of Parliament the requisite powers to enable the 


They recommend that the electric energy should 


in-charge. Particulars of 


Corporatjon to convert the existing tramway within the Dosage 
after ita acquisition by them next year, into a double line as far 
as practicable, and it was decided to include in any Bill or pro- 
visional order that may be promoted powers to construct tramways 
in the following districts of the borough: Burnley Wood district, 
Manchester-road district, and Accrington-road (with a view to an 
extension to Lowerhouse). 

South Lancashire Tramways.—A conference has been held 
between the representatives of the authorities of Farnworth, 
Worsley, Barton, Radcliffe, and Urmston to consider the ques- 
tion of constructing electric tramways for the several districts, 
Resolutions favourable to such a scheme being carried out by one 
company were passed. The United Kingdom Traction Company 
has made an offer, which will form the subject of consideration 
at the next meeting of the conference. The Little Lever District 
Council have called a meeting of the General Pur Committee 
to consider the question of electric tramways for the districb. 


Colchester.— At the Town Council meeting on Wedresday the 
Town Clerk read a letter from the British Electric Traction 
Company, stating that their previous application had fuiled on 
technical grounds, but it was their desire to continue their 
endeavours to provide the borough with a system of electric 
tramways. Their further proposals on the subject would be sub- 
mitted shortly, in the hope that they would .meet with the 
approval of the Council. The letter was referred to the special 
committee appointed to consider the previous application. The 
Local Government Board have sanctioned the proposed loan of 
£6 500 for electric lighting purposes. 

General Electric Company, Limited.—We have received from 
the General Electric Company, of 69 and 92, Queen Victoria-street, 
E. C., a new page for insertion in their complete catalogue. One good 
feature in tbis list is a neat arrangement of high-tension distribu- 
tion boarde. These are made with wood, but lined with plaster, 
so as to be fireproof. As the General Electric's chamber type of fuse 
is used, we personally think that the wood would be safe without 
fireproofing, but certain fire companies’ inspectors think other- 
wise. We also notice on this sheet the Wingfield Bowles stage 
plugs, which we decribed recently as being used in connection 
with the electric lighting arrangements at Covent Garden. | 

Neweastle.—An offer has just been made by a company to the 
City Council which will indirectly have the result of largely 
increasing the number of streets lighted by electricity. Stipulat- 
ing that 100 lamps be erected, the company cffers to put up the 
lamps and supply them with current at the rate of £18 each per 
annum. But as the authorities are to supply their own electric 
current to the new tramways it is deemed advisable to light the 
centre of the city with electricity from the power station, the cost 
of each lamp being estimated at £16. 13s. 94. per annum. A 
special meeting of the Council will be held on the 13th inst. 
when the report of the new Tramways Committee will be con- 
sidered. ; 

Stock Exchange.— The Stock Exchange Committee have 
appointed Sept. 14 as a special settling day for Edmundson’s Elec 
tricity Corporation. Limited, £75,000 44 per cent. first mortgage 
debenture stock. The application to quote Imperial Tramways 
Company, Limited, 10,000 6 per ceuc. cumulative preference 
shares of £10 each fully paid, Nos. 1 to 10, 000; 20 000 ordinary 
ehares of £10 each fully paid, Nos. 1 to 20,000; and £200,000 44 
per cent. first mortgage debenture stock, has been refused. Appli- 
cation has been made to appoint a special settling day in and to 
grant a quotation to the Charing Cross and Strand Electrivity 
Supply Corporation, Limited, further issue of 20,000 ordinary 
shares of £5 each. . . 

Bir kenhead.— At the last meeting of the Tramways Committee, 
the Board of Trade’s sanction was read to the borrowing of the 
sum of £208,679 for the purposes of the tramway undertaking of 
the Corporation, each sum to be repaid within a period of 29 years 
from June 20, 1900; also stating that the Board provisionally 
approve of the mode of traction described in the plans and state- 
menté which accompanied the application of the Corporation for 
sanction to the loan. Mr, Charles Wise, of Birkenhead, has been 
inatructed to at once take out the quantities in connection with 
the erection of the proposed tramways electrical generating station 
at Craven-street, the power station at New Cheater-road, the 
chimneys, and the car-sheds. 

Staffordshire Tramways.—Tho» British Electric Traction Com- 
pany are proceeding with the reconstruction of the Dudley and 
Wolverhampton tramways and their conversion to a 3ft. 6in. 
gauge, the object being to assimilate it with that of the Dudley 
and Stourbridge and Kinver lines. The Birmingham Daily Post 
says that the work will be pushed on vigorously, and it is hoped 
by the middle of next summer electric cars similar to those now 
plying between Dudley and Stourbridge will be running on the 

udley and Wolverhampton line. The British Electric Traction 
Company have an order under the Light Railways Act for the 
construction of a line from the Fighting Cocks, through Ettings- 
hall, into Bilston, and aleo have arranged to take over and con- 
struct for electric traction the tramlines in Bilston, which will be 
finally connected with tramlines in Willenhall and Darlaston. 


Appointments Vacant.—The Corporation of Colne require the 
services of a resident electrical engineer.—A mechanical draughts- 
man, who has had experience in central station design, is required 
in the Sunderland borough electrical and tramways engineer’s 
office ; also a competent engineering assistant to act as clerk of 
the works and inspector on behalf of the joint engineers during 
the reconstruction of the Corporation tramways.— The Folkestone 
Electricity Supply Company require the services of an electrician- 
above and other vacancies, including 


818 THE ELECTRICAL ENGINEER, SEPTEMBER 8, 1899. 


one for a showroom assistant, a traveller, and a draughteman, 
appear in our advertising oolumus.— The Electricity Committee of 
Woroester propose to appoint an electrical engineer to take entire 
charge, under the general supervision of the present electrical 
engineer, of the city electricity undertakiog during 12 months’ 
leave of absence granted to the electrical engineer. 


Cheltenham.— Ab the last meeting of the Town Council the 
Electrical Engineer reported that all work of extension and running 
progressed satisfactorily during the past month; that the 
tractors expected to have the additional condensing plant 
authorised at the last meeting erected and ready for use before 
the end of November, and he hoped to teat the two new boilers 
about Sept. 10, and to have them in uee about the middle of 
October at latest; that he was preparing a complete evheme for 
effecting the change of preagure on the low-preesure mains by easy 
rees, and for otherwiee A and adding to the network 

of ow · pre sure mains; and that several small extensions were 
required, which he would inolude in the estimate he was preparing 
for the next meeting. The Town Clerk reported that application 
had been made to the Public Works Loan Board for a loan at 


23 per cent. of £17,200 for electric lighting, for a term of 25 years. 


Stockpo: t.—At the meeting of the Town Council on Wednesday, 
it was decided that notice be given to the Manchester Carriage 
and Tramways Company requiring them to gell to the Council 80 
muck of their undertaking as is within the borough of Stockport 
(the length from the borough boundary at Heaton Norris to the 
George Hotel. Heaton-lane). It was aleo stated that next year a 
similar motion would be ag ber in respect of a short length from 
the George Hotel to St. Peter’s-equare, within the borough of 
Stockport. ID is believed that the company will come to terms 
with tbe Corporation in respect of both lengths at an early date. 
Phe Council aleo adopted a report of the Tramways Committee 
ordering a survey. of certain routes with a view to the introduction 
into fhe borough of an electric tramway service, and apnointing 
sub-committees to confer with the local authorities of Reddish, 
Cheadle, Bredbury, and Bramhall, whose districts adjoin the 
borough. 

Hyde.—A s meeting of the Town Council will be called 
next month to consider the Electric Light Committee's recom- 
mendation advising that a petitios be sent to the Board of Trade 
for a provisional order for electric lightiag in the borough. At 
a recent meeting of the Hyde and District Trades Council it 
was suggested that as the Corporation intended to apply for 
electric lighting powers they miht as well at the same time apply 
for a provisional order for municipal tramwaye. It was also 
stated that there was a probability of the Dukinfield Corporation 
inviting the tramway company to connect Dukinfield with Hyde 
and Ashton, and ia that case the Hyde Corporation ought to join 
with Dukinfield, and it would be to their mutual advantage if 
Hyde supplied the motive power for connecting the two places. 
The 0 might also be extended to Mottram and Holliagworth. 
The Trades Council decided ta urge the Town Council to apply 
for a provisional order to lay tramways within the borough and 
to outlying districts if posgible. 


Wrerham.— In reference to the application for sanction to 
borrow £20,000 for electric lighting purposes, the Local Govern- 
ment Board have written requesting to be furnished with (1) a 
copy of the electric lighting order; (2) a geoeral plan showing 
the position of all the proposed works, the distribution of the 
wires and the limits of the district to be lighted by the installa- 
tion ; (3) information as to the type of generator to ba used, the 
sabe of the engine (steam or gas) to be erected, the method to 

adopted for dividing the current, and the kind of lamp to be 
used; (4) a detailed estimate of the cost of the different works; 
(5) copy of the resolution of the Town Council authorising the 
application referred to; and (6) financial particulars as to the 
assessable value and existing debt of the borough. Also an esti- 
mate showing the expected revenue from the supply of energy as 
ascertained hy communication with intending consumers, whose 
premises and requirements should be specified in the estimate, 
and with evidence that the approval of the Board of Trade has 
been obtained to the system proposed to be adopted. The con- 
sulting engineer, Mr. Trentham, is now preparing the required 
information. | 

Inter-Imperial Telegraphs.—At the second day’s proceedings 
of the Assoniated Ohambers of Commerce held on Wednesday in 
the Belfast Harbour Office, under the presidency of the Hon. Sir 
Stafford Northcote, M.P, the following motion was adopted 
without discussian: That in view of the renewal of the Anglo- 
French Telegraphic Convention for one year only, endiog on 
April 1, 1900, the association urge upon H.M. Postmaster-General 
the neceasity of taking advantage of the temporary character of the 
arrangement in arder to eure a reduction of the rate for telegrams 
between the Unitad Kingdom and France from 2d. to Id. per word; and 
that advantage be taken of the negotiations for the new convention 
to obtain a telegraphic maney arder service between England and 
France.” A resolution was also urging on the Government 
the great importanoe of encouraging in every way the formation 
of such telegraph lines as might be necessary to bring about u 
complete system of inter-Imperial telegraph routes without passing 
through other countries ; and, in doiog so, pointed out the advan- 
tagen that would be derived by the English Government having 
telegraph lines throughout the entire empire without them passing 
through other countries, These advantages would be greatly 
appreciated, and specially so in case of war. 

Shemielg.—Tho first of the electric tramways sections, that from 
Nether Edge, through the centre of the city, and on to Attercliffe 
and Tinsley, was formally opened on Monday by the Lord Mayor. 


electric tramway service in operation by Nov. 1. 
41 electric cars in the city, and by the time others are required 
for the Headingley route, probab 

motorcars to hand. The tramway shed at Chapeltown is now 
being adapted for the accommodation of electric cars. The Light 
ing Committee are taking steps to have extensions ab the electric 
lighting works of a comprehensive character carried out Four 
new Lancashire boilers are nearly ready for use—these being of 
the type previously used. The management are aleo putting in, 
as an experiment, a Babcock and Wilcox boiler. A 1 000-b.p. 
steam dynamo is aleo being ordered, and two others of the same 
size are 
the winter. These are improvements that are to be carried out 
on the existing pi emiees. 


purposes 


completed, which will be in about two months. 
will cover about two acres of ground, have been erected from plans 


Care sufficient to provide a five minutes’ service on each roate 
were sent forth from the shede, and the novelty attracted a very 
large number of passengers. 
into two parte, the cars for Nether Edge starting from ae 
atreet, and thoee for Tinsley in the Haymarket. The Walkley 
rection is also nearly ready for use. A local paper says that the 
Heeley people have secured a through penny fare, bub the very 
day which sees the residents of Sharrow enjoyin 
the same price is that chosen by the Corporation for pulling up the 
road to Heeley in order to lay the heavy rails for electric traction. 
This work, which is now under the supervision of Mr. W. T. 
Lancashire, the deputy city surveyor—the city surveyor being 
away—will be pushed forward as ranicly as possible. 

standing is that granite shall be laid 

movement on foot, more of which will soon be heard, in favour of 
wood or some other form of pavement, and the length of time 
occupied in constructing the new road will of course depend on 
pena the policy of the Tramway Committee is adhered to or 
change’. 


The section just opened is divided 


electric cars at 


The under. 
the way, but there isa 


Leeds.—Great efforts are being made to have the Headingley 
There are now 


y there will be another dozen 


ing constructed, one of which is to be at work before 


, With the demolition of the Britannis 
Mills, which has just un during the last day or two, the Cor- 
poration will have at their disposal a valuable area for extension 
The cost of the mills was included in the £217,000 
purchase-money that the Corporation paid to the Yorkehire House- 


to-House Company. For the erection of the new building, and 


for its equipment, it is proposed to raise £150,000, and application 


for permission to borrow the money has been made. 


Paisley — Oa Wednesday the electric light was switched on at 


the Corporation electricity works at Blackhall by ex Bailie Fisher, 
convener of the Electric Lighting Committee. The formal cere- 


mony of opening the works will not take place until everything is 
The works, which 


prepared by Mr. Francie Teague, burgh electrical engineer, under 
whose arrangement the whole scheme has been brought inte 
working order. They comprise an engine - room, 91ft. Gin. by 
36ft.: a rectifier-room, 25ft. by 12ft.; a boiler-house, 45fv. by Gift; 
with pump room, stores, etc. There are three engines—two of 
375 b.p. and one of 180 h.p. The plant already laid down in 
the works is capable of operating to the extent of 11,000 8-c.p. 
lamps lit simultaneously, ipcluding the street lamps. The 
system of lighting adopted is that of the high-tension alternating, 
which is said by Mr. Teague to be more suitable to the town than 
that of the low-tension. Sub stations will be used to feed low- 
tension distributors at 200 volts. About 15 miles of cable have 
been laid, but in the meantime public lamps are to be placed along 
only the leading thoroughfarea. In all, there are 64 arc lamps 
As regards the coat of introducing the electric light to the town, 
it may be stated that some time ago the Council obtained powers 
to borrow £60,000. Of that amount over £53,000 has been 
expended, and new borrowing powers are to be obtained to raise 
the further sum necessary to carry out the propoeed extensions. 
The charge for the light will be 7d. per unit for the first hour's 
average demand and 3d. thereafter, and when, with increased 
business, it becomes possible to reduce the price, it is the latter 
figure that will be altered. 


Telephones. — The Postmaster- General's report for the past year 
states that the reduction in the charges for Post Office telephone 
exchange wires and for short lines of private wire, which was 
made in October, 1897, has continued to lead to an increased 
demand for these facilities, the revenue for the year from this 
source being £142,600 against £130,100 in the previous yesr. The 
number of post offices open for trunk telephone business on 
March 31 last was 286, an increase of 22 in the year. Oat of the 
sum of £2,300,000 authorised by Parliament for the purchase and 
development of the trunk system, the expenditure up to March 31, 
1899, may be pat down approximately at £1,354,241. The 
expenditure during the year was £153,237. During the year 
the trunk system was extended to Bradford (Wilts), ‘Buckie, 
“Cirencester, Coldstream, Cowbridge, Dauoon, ‘Hereford, 
*Hantingdon, Market Harborough, *Nairn, *Newmarket, *North 
Berwick, Penzance, “Peterborough, Rothesay. Sv. Austell, 
Salisbury, Stamford, Truro, Waterford, Wexford, * Weybridge. 
In the case of the towns marked with an asterisk the extension 
has been carried out under guarantee from the National Telephone 
Company. The total number of trunk wire transactions duriog 
the year was 7,066,069, or, reckoning each transaction as involving 
at least two spoken messages, a total number of 14,132,138 met 
sages (an increase of 19°7 per cent. over the preceding year) 
The revenue was £167,505 (an increase of 25 per cent.), and the 
average value of each transaction was 5'68d., as against 5 454. for 
the previous year. Post office telephone exchanges were 0 
during the year at the following places—viz. : Cowbridge, Fern- 
dale, Porth, Tonyrefail, and Treherbert, each exchange being 
placed in connection with the trunk system. 
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and workshops, the metallurgical laboratory, and others, aré 
fitted with all the necessary appliances for the most advanced 
practical and research work. We note that there will be a few 
rooms vacant for residential students in the college next term. 
Evening and Saturday morning classes will also be held.—The 
Durham College of Science, Newcastle-upon-Tyne, has depart- 
ments of mechanical and marine engineering, naval, architecture, 
electrical engineering, mining, and metallurgy. The lectures 
begin Oct. 3, 1899.—Complete courses of instruction are arranged 
at the University College, Liverpool, in civil engineering, 
mechanical engineering, and electrical engineering. These 
courses enable students to qualify for university degrees, and for 
the college certificates in engineering. They comprise, in 
addition to special engineering, lectures and laboratory work, 
instruction in mathematics, physics, electro-technics, end 
chemistry. Session 1899.1900 commences on Oct. 2.—Applica- 
tions for admission to the departments of civil, mechanical, and 
electrical engineering at the Yorkshire College, Leeds, will be 
received up to Monday, Oct. 2.— The new term of the Electrical 
Standardising, Testing, and Training Institution, at Faraday 
House, has just commenced. This institute undertakes, among 
other things, to give a thorough theoretical and practical traini 
in electrical engineering, and standardise and test all kinds 
of electrical instruments, inspect electric lighting installations, 
examine and report upon electrical inventions and apparatus, tést 
and certify all kinde of electrical plant, and let private experi- 
menting rooms.—The fifty-eecond session of the ity of London 
College (City Polytechnic) commences on Sept. 25. The syllabus 
is a most extensive one, and covers technical drawing and ie 
office practice, building construction, macbine construction an 
mechanical engineering, civil engineering, valuation, sanitary 
engineering, quantity surveying, and land surveying. 


— 


Glasgow. —A meeting of the Watching and Lighting Committee 
of the Corporation was held last Friday, at which the Sub- Com- 
mittee on Electric Lighting of Streets reported that they had 
asked the inspector of lighting and the electrical engineer to 
report by what method a modification of the cost of electric light- 
ing could be effected. Reporte from Mr. Chamen, the electrical 
engineer, and Mr. Hamilton, inspector of lighting, were included 
in the minutes. Mr. Chamen reported that any increase in the 
distance between the lamps could not be safely recommended. 
The average distance apart, as proposed by the inspector of light- 
ing, was 50 yards. For outlying districts it was possible to 
increase the distance to 60 or even 70 yards; but if arc lamps 
were spaced thus far apsrt, the space between them would appear 
to the eye far darker than it really was. Mr. Chamen also pointed 
out that in Princes-street, Edinburgh, the lamps were oniy an 
av distance of 45 yards apart, and were about half as 
powerful again as those in Glasgow. He could not, therefore, take 
the responsibility of advising that the arrangement and number of 
lamps should be in any way reduced. The price of £14 per annum 
per lamp for lamps lighted the whole night through was the lowest 
in the kingdom, with the exception perhaps of Edinburgh, where, 
however, the price of £14 per lamp per annum was an all round 
price for lamps lighted—some all night and some half the night. 
Oa the other band, the capital cost and maintenance of the arc- 
lamp pillars, lampe, and all accessories was borne by the electricity 
department. The inspector of lighting in his report detailed the 
routes to be dealt with. The sub-committee recommended that 
the streets described in the report by the inspector of lighting be 

hted by electricity. The City Council approved of the above 
minutes on the 4th inst. | 


Manchester and Telephony. — The Manchester Guardian 
publishes from the minutes of the special committee re telephones 
of the Manchester Corporation copies of correspondence which has 
recently passed between the Lord Mayor of Manchester and the 
Right Hon. R. W. Hanbury, joint secretary to the Treasury. 
On Aug. 15 the Lord Mayor wrote as follows: ‘‘Sir,—In view of 
the observations recently made by you in Parliament on the con- 
sideration of the Government Telephones Bill, and your recent 
interview with representatives of this Corporation, I have the 
honour to request that you will be good enough to direct that 
a copy of the terms of arrangement entered into between her 
Majesty’s Government and the National Telephone Company 
referred to by you should be furnished to me for the use of this 
Corporation. I may say that the object of this request is to enable 
this Corporation to consider the course to be taken by them and to 
hold communications with the National Telephone Company, and 
they find themselves unable to do so 5 in the absence of 
papi information as to the position occupied by the company.” 
The reply to this letter was as follows: Treasury Chambers, 
Whitehall, Aug. 19, 1899. Sir,—In reply to your lottot of the 
18th inst., I am directed by Mr. Hanbury to inform you that as 
regards wayleaves there is no arrangement between her Majesty’s 
Government and the National Telephone Company other than 
that embodied in Clause 3. Sub Section 1, of the Telegraph Act, 
1899, a copy of which I enclose. The conditions of inter- 
communication to be prescribed under Sub-Section 5 of the same 
clause will be as follows: (a) free inter- communication over the 
whole area of the National Telephone Company when the sub- 
scribers of new licensees equal in number one-half of the company’s 
subscribers in that area; (b) free over the area of the new lizensees 
when ite subscribers cqual in number one-half of the company’s sub- 
scribers within bat area; (c) ld. per call when ‘one-fourth’ is 
substituted for ‘one-half’ in the above conditions ; (d) 14d. per 
call when less than one-fourth but more than ‘500’ is substituted. 
I enclose a statement made by Mr. Hanbury in the House of 
Commons on the Och instant upon the subject.—I am, my Lord 
Mayor, your obedient servant, HENRY HIidds.“ The committee 
further reeo.ved : ‘ That the Lord Mayor be requested to addreas 
a communication to Mr. Hanbury, enquiring whether a resolution 
of the City Council adopted antecedent to the passing of the 
Telegraph Act. 1899, will be regarded as a compliance with 
Section 2, Sub-Section 3. of that Act, or whether it is necessary 
that the ; roposed New Mutual Telephone Company, who desire a 
license, should, under the altered circumstances, again approach 
the Corporation for a resolution of approval.” 


Teobnical Cl:sses.—The examinations for the City and Guilds 
of London Iustitute's courses of instruction at the Central 
Technical College (Exhibition-road), and those at the institute's 
Technical College, Finsbury, are held in September, and the 
sessions commence in Octwber. The former provides higher 
technical instruction for students not under 16 preparing 
to become civil, mechanical, or electrical engineers, chemical 
and other manufacturers, and teachers. The fee for a full 
associateship course is £25 per session. At the City and Guilds 
Technical College, Leonard-street, City-road, E.C., intermediate 
instruction is given to day studente not under 14 years of 
age preparing to enter engineering and chemical industries. The 
fees are £15 per seesion.—The King's College, London, syllabus 
for the seesion 1899-1900, for classes in architecture, etc., has just 
been issued. It contains an explanation of the course of study, a 
description of work to be done in each year, the fixtures for each 
term and particulars of the various lectures, list of prizes and 

rize winners, session 1897-8, in both day and evening classes. 

he full curriculum for the King’s College associateship in 
mechanical, civil, or electrical engineering, architecture, chemical 
manufactures, and metallurgy extends over a period of three 
years. A shorter course of two yeara qualifies for the certificate 
ia engineering, etc. The Siemens electrical laboratory (founded 
by Lady Sieme1s), and the mechanical engineering laboratory 


PROVISIONAL PATENTS, 1899. 


Ava. 28, 


17373. Improvements in collectors for electric tramways 
the overhead conductor system. John Kalte, Henry 
D. Becker. Moses Sees, Moses Ely, and Peerce Robinson, 
Fairfield, Kingston-on-Thames. 

17379 Improvements in electric aro lampe. Oscar Bernhard 
Hellstrom, 47, Lincoln’s-inn-fields, London. (Complete 
specification.) 

17410 Improvements in electric accumulaters. Reginald 
Haddan, 18, Buckingham - street, Strand, London. 
(Richard Goldstein, Germany.) 

17411. Improvements in negative -electrodes for electric 
accumulato’s. Reginald Haddan, 18, Buckingham- 
street, S rand, London. (Richard Goldstein, Germany.) 

17417. Improvoments ia end connected with electrico fuses. 
G:orge Charles Maas, Norfolk House, Norfolk-street, 
Strand, London. 

17421. Electroplating spparatus Louis Pothoff, 40, Chanoery- 
lane, London. , 

Aud. 29. 


17445. Imp. ovcments in electric o- blies. George Edward Heyl- 
Dia, 55, Market-street, Manchester. 

17454. Improvements in and relating to supports for overhead 
electric conductors. Albert Anderson and Johan Marinius 
Andersen, II, Southampton - buildings, Chancery lane, 
London. (Complete specification.) 

17473 Improvements in continuous-ringing electric bells. 
Charles Richard Jeary, Norfolk House, Norfolk-street, 
Strand, London. 

17474, Improvements in electric massage apparatus. Theodor 
Berndt, 33, Cannon-street, London. (Oomplete apecifica- 
tion.) 

17477. Improvoments in mouldin:s fer e@iectric wires and 
other purposes. Milton Chase, De Forest W. Chare, 
George Code, and Edwin Planta, 45, S uthampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

17486 Impv’ovements in or relating te electric indicators.. 
Henley Lionel Howard and Lon Har- y Cline, 111, 
Hatton-garden, London. 

17504 Improvements in means and apparatus fer recording 
the deflections of pointers, magnetic need os, coiis, 
and the like, and the fluctuations of electric currents, 
and for utilising -uch d: fleotions er fluctuations to 
actuate: or control various other mechanisms or 
apparatus. Edgar Alfred Goddin, 138, Brooke-road, 
Stoke Newington, London. 

17507 Improvements in electric lamps with illuminatiog 
bodies mate of second-class econducters. Victor 
Isidore Feeny, 60, Queen Victoria - street, London. 
(Allgemeine Elektricitéis Gesellschaft, Germany.) (Com- 
plete specification.) 8 

17510. Improvements in electricity meters. Walter Claud 
Johnson and Thomas Jobn Maurday, 4, South-etreah 
Finsbury, London. (Complete specification. ) 

17512. Electrical inductien apparatus for igniting com- 
bustibies, gaseous charges in gas or oil motors, and 
the like. Johannes Härdén, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 
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Ava. 30. 


17547. Improvements in or relating to overhead systems for 
electric transmission ef energy. Patrick J. Tyrrell and 
James Tyrrell, Lowell House, Merrion, co. Dablin, 

17558, Improvements in electric dynames for continuous 
currents with unipolar induction. Oscar Alfred Zander 
and Bengt Ingestrom, 31, Southampton - buildin 
Chancery - lane, London. (Date applied for un er 
Patents, etc., Act, 1883, Sec. 103. Feb. 11, 1899. being 
date of application i in Sweden. ) (Complete apecification. ) 


Sept. 1. 


17679. Improvements in electric tramways or railways 
Matthew Gaughren, 115, St. Vincent-street, Glabgow. 

17707. Improvenients in and relating te electric incandescence 
lamps. +. Victor Isidore Feeny, 60, Queen Victoria-street, 
London, (Allgemeine Elektrioitäts- Gesellschaft, Germany.) 
(Complste specification.) 

17718. Improvements in appliances for cutting off the current 
f. om electric elevator motors and for ari:esting the 
fall ef the car. James Henry Jobneon and William 
Raymond Weeks, 10, Wall-street, New York. (Complete 
specification. ) 

17719, Improvements in or connected with variable - rate 
electric moters. James Grieve Lorrain, Norfolk House, 
Norfolk street, Strand, London. (Hector Alan Macdonald, 
France.) 

17722. FVV apparatus. Albert Cushing 


Crehore and George Owen Squier, 46, Lincolu's- inn - fields, 
London. 


Sept, 2. 


17733. Improvement in connection with electric lamp and 
like apparatus for signalling, advertising, and similar 
5 Cornelius Edward Kelway, 111, Southwark 

Bridgé-:0ad, Lon don. (Complete specification. ) 

17763. Imprevements in olectric switehes and regulating 
appliances. Joseph Devonport Finney Andrews, 45, 
Fulham Park-gardens, London. 

17772. Improvements in systems of and apparatus for 
electrically transmitting and receiving signals partiy 
applicable to other purposes. Paul M. Jerrard, 
Birkbeck Bank chambers, Southampton-buildinge, Chan- 
cery-lane, London, 

17774. Improvements in ammeters. Walter Claud Johnson and 
Thomas John Marday, 4, South-street, Finsbury, London. 
(Complete specification. ) 

17786. Improvements in electric telegraph apparatus. Sidney 
George Brown, 45, Southampton-buildings, Chancery- 
dids London, 


SPECIFICATIONS PUBLISHED. 


1898. 

17026. Electric meters. Reason and Mutual Electric Trust, 
Limited. 

17080. Electrical transcribing apparatus. Hummel. (Date 
aa for under International Convention, Jan. 10, 

17193. Method and means of drying the insulation of electric 
cables, armatures, bobbins, and the like. Passburg. 

19535. Electric motors partly applicable te dynamos. Maquay 
and Vanderpump. 

19779. Incandescenoe lamps. Imray. (Moeller.) 

281150. Electric railways or tramways on a road-contact 
system. Hungerbubler. 

21307. Preduqtien ef incandescent materials suitable for use 
in el 10 lighting. Pitt. (Pbarmaceutischee Institut 
Ludwig Wilhelm Ganz.) 

21467. Alternating · current transformer., 
Steele. 

21829. Incandescent electric lamps. De Marcay. 

22252. Telephonic apparatus for use on vessels for deter- 


ane the position of bodies moving outside of same. 
*Asar 


Verity's, Limited, and 


1899, 


5838, Elevator and transfer crane for storage batteries. 
Condict. (Date applied for under International Conven- 
tion, Sept. 3, 1898.) 

61254. Secondary batteries. Justice. 
Company.) 

11428, Electromagnetic device for use in connection with the 
propulsion and steering of ships and for similar 
purposes. Bacon. 

13526. Rail bonds for electric railways. Boult. (Daniels.) 

13570. Electric generators for gas-engine igniters. McInnerney. 

14216. Electric railways and tramways on a road-contact 
system. Wetter. (Elektrizitate- Actiengesellschaft vorm. 
Schuckert und Co.) 

14300. Primary batteries. Callmann. 

14401, Invisible adjusting apparatus for electroliers and 
gasoliers and the like. Weidlich. 


(Pope Manufacturing 


TRAFFIC RETURNS. 


Returns for | Total receipts for 
we ca halt. 


Line. week “year. 
Ending | 1899. 1898. decrease. 1899. | 1898. 
Birmingham Tram- £ £ £ £ 4 2 
Wa. Sept. 24 351/3,827 + 524 143.854 130 130 
Blackpool and Fleet- 
wood Tramroad...| „ 21471] 978 + 493 |13 462 7,805 
Bradford City Trame| ,, 3 849] 532 317 |17,844 | — 
Bristol Tramways 
and Carriage Co...| Aug. 25 3 6923,171 + 521 — — 
City & South London] Sept. 3 | 891] 916 259 532 | 9,611 
Dover Tramways ...| „„ 2 293] 248 + 456,781 | 5,595 
DublinU.T.,elec.cars} „ 1 |1,746/1,420 ++ 326 12 326 10.257 
Dublin S.D. Electric} „ 1 |1,121)1,124) — 3 10,773 10.181 
Halifax Corporation Aug. 20 |1.671| 643 1,028 20,384 | 2,241 
Liverpool Overhead Sept. 3 |1,994/1,617) + 377 17,117 [16,923 
South Staffordshire} „ I a 629 + 118 2 21,918 
| ' 


+ Including horse cars, { Since Aug. I. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. `| Paid. | — 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.Shs., 1-125, 000 1 i 
Blackheath & Growch. District Klec. Lt., Ord. 1, 201- -101,200 1 
Blackpool aud Fleetwood Tramroad Shares . -| 10 2-22 
Bournemouth and Poole Electric Supply, Limited, Ord.. . 10 18-13} 
44 per cent. Cum. Pref. . 10 10-11 
British Electric Traction, Limited, Ordinary, Non. 1- 30, 000! 10 1 
6 per cent. Cm. Pf., 30, 001.40, 000 e 10 1 
6 per cent. Cm. Pf., 40,001 60,0000 0 1 
6 per cent. Perpetual Debenture Stock . . | 100 127-130 
Britieh Insulated Wire, Ord., No. 1 to 40, 000.. -00 ence -000 6 112 
6 per cent, Cum. Pref., No. 1 to 27,500 at is wine 5 
Brush Electrical Engineering, Limited, Ordinary.. EPSE 2 112 
Non. Cum., 6 per cent. Pref. F 2 N 
per cent. Debenture Stock ß... 100 108-112 xd 
4 er cent. 2nd Debenture Stok. ... see. 100 101-208 
Callender d Cable Company, eee: A Seats Scene 2 12714 
Ordinary 6652 %%% „„ „ „„ 620 | 
5 per cent. Pre f.. eeeaserercsavvseen eens 6 “ts 
Central London Railway, Ordinary. 2 e 5 10-302 
Pref. n eis ooo) 6 ta 
eevee Oe te ee BS „„ Os „ 2 6 „ „ 5 IL 
Charing Cross and Strand esses „„ 66 „„ %%% „% „ „6 „ „„ „„ „ „„ 6 5 104-114 
per cent. Cum. Pref. eee se eseeesvean €eseene 6 
Chelsea Electricity Company .........ccccscscccccesseos. 6 % 
43 r cent. De ntures ee ee eee Oe „„ „„ „„ CA BES OS 100 Irn 
Oity ot Lon on, Ordinary ep ee ee „„ Se „%% KIELET) 10 11 =) 
6 per cent. Ceanna Peet. 2202008208986 08 ELE E 10 * 
6 per cent. Debenture Stock wee 100 125-180 
Oity and South London BMINI, Consolidated Ordinary .. o.| 100 65-07 
—— Ordinary . eeoveececesoenes 10 4 
— 4 per cent. ‘Debenture Stock | 6 „„ 6% se ce %% 06 OO BBC 1005 133- 
6 per cent. Pref. eure or „ * er 
County anty of London and Brash "prov. Eles, Light | Co., ' Ord.. 10 125 
6 per cent. ¢. Cum. Pref -AARLE EEEE] 10 u 
44 per cent. Debentures Prov. Certs, o...on.. 1m * 
Crompton and O00. PR . |) 2B a 4 
6 r cent. Debentures . See th eeen ee es 06 60 CH: — 100-168 
Edison and Swan United Ordinary.. c E 8 s-3} 
6 per cent. Debentures . ecccscescccccccconcs! § 4 
4 per cent. Deb. Stock, Red.. oe oeoo | 100 OF 
Edmundsons’ Electrici Corp., Leid., ‘Ord. Shares, 1 17,400 5 re | 
Kiectric Construction, Limited .... ........... sose 2 N. 
7 per cent. t. Cumulative Pref. . oe oma sees 2 * 
4 per cent. Perp. lst Mort. Deb... ...~ o| 100 102-1 
W. T. Henley's Telegraph Works, Ordinary . ......| 20 25-28 
7 per cent. rene 10 20 23 
4 per cent. Debentures FFC 110-118 zà 
House- to- We 2962962 6269659225565 6 a 6 84 
7 per oe osak. . —„—'— Ik 4 É 9-10 
Imperial Tramways, Limited . cooee] 6 24-38 
India Rubber, Gutta Percha, and Telegraph Works .- ecco] 10 21-33 
4 per cent. Debent ure 100 108-106 
Kensington and Knightabridge ee e 13} 
London 5 supply Y, Ordinarrr̃ gg 8 
6 per cent VVV 5 7 
4 per out. lst Mortgage Debenture Stock, Red. .| 100 106-187 
Metropo’itan Electric Supply, Limited, Urd., No. 1-62,500 10 16-16 
No. . 55,000 1p Uuj- 
er cent. First Mortgage Debeutare H Stuck . — luu 117.11 
Nasional: elephone, Ordinary. E |: 218 111 
6 per cent. Cum. Firat Pref.. ———U—U—U— 2 10 l 
6 per cent. Cum. Second Pref.. wescccece| 10 18-14 
5 per cent. Non. Cum. Third Pref. eee ee | 54-6) 
84 per cent. Deb. Stock, Red. ....................| 100 . 
New General Traction, Limited, Ordinary ........... 9 6 33-44 
6 per cent. Cum. Prein b 6 si 
Notting Hill 1780 71. Lighting Company, Limited . .| le 16-1 
Oriental, Limited, 1 m: aae „%,ꝓ 2% af % to nn eoo as oo ao OF 2 
£5 7 (ERIE „„ „„ „ „% % „% „„ KIELE) t 7 7 
33 i Te one 5 Tlestrio Company 8 1 1 
Oxford El ott c, Lim., Ord., Nos. 1 to 06 and 407 to 10,810 ; 11 


Poterio Electric Traction, Ld., Ord., Nos. 26, 990, 000 alge 
0 


5 per cent. Cum. Pref., "Nos. 1-20,000 0... 104-11 

Royal Electrical Company of Montreal ꝗ $ 100-18) 

4 pet one: r t Shares Mortgage Debentures .. 100 105-89 

South London Electric Supply nei — rrr Ti ri 

St. James's and Pall Mall, ited, T ; ru 
7 per cent. =s as ew ew ho aS en o 

T Construction and Maintenance 14 86-45 

<r cote Bonds Urans: 100 108 100 
T 1 a Man act 9 nary eeteeeeevees ww e. asooo 

6. egr Ps por ony Cum Pref 0 % %%% „% „% „% am „ „„ „6 „ 2 —— i 42 

Westminster Blectric Supply, Ordinary 2 - 6 | I 
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NOTES. 


Electric Tramway Block.—The system of electric 
trams in Liverpool was interrupted the other day owing to 
the breakdown of a large lorry fully loaded with unwieldy 
boxes of American bacon. The breakdown happened in 
such a way as to stop both the lines, with the result that 
nearly all the electric trams in Liverpool were grouped 
about the American bacon for nearly an hour. Curiously 
enough, great stress is laid in the local Press on the fact 
that the tramways were electric. 

Grape-Ripening Extraordinary.—A paragraph is 
going the rounds of the electrical Press in America relating 
the fact that at St. Joseph, Michigan, a market gardener 
has had his grapes ripened prematurely owing to a lightning 
discharge passing through the wires on which the vines 
were trained. We are glad to hear that this ripening was 
not quite instantaneous, as that would make it even harder 
to believe the positive fact, which was, we are told, that 
the green fruit began to ripen immediately, and only a 
small portion of the vines were injured by the lightning. 

The Durham Science College. We have received 
the calendar for the ensuing session of the Durham College 
of Science. The volume is very neatly arranged, and 
contains a great deal of information useful even to those 
not connected with the college. An almanack for the 
session— Sept. 1, 1899, to Aug. 31, 1900—starts the book, 
which goes on to give a list of governors, committees, 
professors, students, etc., of the college, the regulations 
and terms, scholarships, prizes, etc., and finally examina- 
tion papers for different degrees. We notice that the 
lecturer in electrical engineering is Mr. W. M. Thornton, 
M.Sc. 

Electric Light Obstruction.—The electric light 
company at Englewood, New Jersey, has had almost as 
much trouble with its overhead wires as the National 
Telephone Company at Chiswick. We learn that when 
the new line had to be constructed recently the inhabitants 
showed their objection by getting into the holes for the 
poles as soon as they were dug. Even the ladies joined in 
the persecution, and had refreshments brought to them so 
that they should not be starved out. The electric light 
company solved the problem by digging more holes than 
there were inhabitants who objected in the districts through 
which the wires were to be carried. 

Caloutta.— There seems to be a great demand growing 
in Calcutta for electricity for all purposes. From Indian 
Engineering we gather that the Calcutta Tramway Com- 
pany have succeeded in settling terms with the Municipality 
and obtaining sanction to work their traffic by electricity. 
The Viceroy’s saloon railway carriages on the Rajputana- 
Malwa Railway are also to be fitted with electric light in 
preparation for the Viceroy’s forthcoming tour over that 
railway. Sanction has, however, not yet been received to 
fit all the passenger stock of that line with electric light 
as the railway authorities wisb, and only the State saloon 
carriages are to be so lighted at present. The work of 
laying the supply mains and fixing the wires for the 
lighting of the Government House is progressing rapidly, 
and a scheme is on foot for introducing electric punkahs 
at the High Court to replace the very unsatisfactory 
hand-pulled punkah. i 

New Work at Niagara. — The Niagara Falls 
Hydraulic Power and Manufacturing Company are 
making great provision for the extension of their 

worka, which, it will be remembered, are located in 
the gorge below the falls. The water for these works 
is led from the top of the cliff above by means of a 
canal which is constructed so as to distribute small water 


power throughout Niagara. The company have at present 
at work five turbines direct coupled to generators which 
are very fairly loaded. As a number of their consumers, 
such as the Pittsburg Reduction Company and the National 
Electrolytic Company, require a much larger amount of 
electric energy than they are at present taking, the supply 
company is now laying down five more turbine sets. To 
receive these a new power-house is being constructed at 
the base of the cliff, 100ft. long by 60ft. broad. The 
company are also enlarging and otherwise improving the 
canal which brings their water from the river above the falls. 
These facts were obtained from Mr. Orien E. Dunlap's 
contribution to the Electrical World. 


Boiler Incrustation. — A French engineer, Mr. 
Savreaux, has recently brought forward a method of 
removing boiler incrustation which is said to be effective. 
This method consists in blowing off the steam gradually, 
and then forcing in the cold water, in an equal measure to 
that of the hot water running out, so that the exchange is 
gradual. The scale and mud thus not coming in contact 
with the steam and dry iron, does not dry and harden, and 
hence is easily washed out. We have heard of similar 
experiments being tried before, but it is only successful 
with certain classes of water. In the case in which the 
incrustation is deposited the method is not effective, and 
the usual means of blowing off is more likely to detach 
the scale from the boiler plates. While on the subject of 
incrustation in boilers, we would warn our readers against 
reckless experimenting with patent boiler compositions, 
which are only too often tried without any regard to the 
composition of the incrustation. In the long run italways 
pays to have an analysis made of the water, by which 
means the best reagents to keep the water soft can be 
determined. 

Superheated Steam. — Mr. R. S. Hall has an interest- 
ing general article on the economy in the use of superheated 
steam in the September number of the Engineering Magazine. 
In it he discusses the right position for the superheater, and 
comes to the conclusion that it should be in the boiler flues, 
and not in the main flue, where the economiser is most 
useful. His conclusion is that the temperature of the 
gases at the superheater should be high. His recapitulation 
of what may be expected from the use of superheated steam 
is as follows: Firstly, there is a slight gain on the boiler, 
although this gain is less than can be obtained by increas- 
ing the boiler-heating surface or by the use of an economizer. 
There is next a large gain in economy at the engine, which 
may vary from between 10 to 20 per cent. Finally, the 
author states, there is an increased loss in the steam-pipes, 
due to increased radiation, fall of pressure, and increase of 
leakage. He concludes that with steam superheated from 
500deg. F. to 700deg. F., the net gain will vary from 74 to 
17} per cent. This should represent enough value in coal 
to pay for the maintenance and capital charges on the 
superheater. 


Chemical Composition and Electrical Properties 
of Glass.—The following is an abstract, taken from the 
September number of the Journal of the Chemical Society, 
of a paper read by Messrs. A. Gray and J. J. Dobbie before 
the Royal Society. The authors, in conjunction with Mr. 
T. Gray, previously established the general result that the 
electrical conductivity of lead glass increases with the amount 
of soda present, and decreases as the percentage of lead oxide 
rises. In the present investigation, the specific resistance 
and specific inductive capacity of several glasses, made 
specially for the investigation, have been determined. The 
two lead glasses examined were almost free from soda, and 
had a higher percentage of lead oxide (43 per cent. and 
47 per cent.) than any previously used; they both had an 
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extremely high specific resistance—too high to be measured. 
Another glass, described as barium aluminium borosilicate, 
had the very high specific resistance (ohms) of above 
59,000 x 101° at all temperatures up to 140deg., thus 
behaving more like a lead glass than a lime glass. This 
glass shows scarcely any trace of dielectric polarisation. 
The effect that soda has in increasing the conductivity 
is shown in the case of a zinc soda “Jena glass, the 
specific resistance of which was 596:5 x 101% at e and 
0 200 x 10! at 140deg. 

Electric Anzsthesia.—Dr. E. W. Scripture, of Yale, 
described before the American Association for the Advance- 
ment of Science a method of producing anesthesia — or 
rather analgesia — by direct application of an electric 
current and without either internal or local application 
of drugs, and based on the following principles: An 
alternating current — preferably a sinusoid — with equal 
positive and negative phases is made to traverse the nerve. 
At a proper frequency—about 5,000 complete periods in a 
second—it can be made to cut off all sensory communi- 
cation by this nerve. Needles can be run into the part of 
the body supplied by the nerve without any pain being 
felt. Groups of nerves can be cut off from communication 
in a similar manner. Experiments were being made in the 
effort to get at the root of the spinal nerves, and thus cut 
off communication with the various parts of the body. 
Experiments had been tried with a view to cutting the 
teeth from communication, but the contraction of the facial 
muscles have proved as yet too disturbing. The experi- 
ments made evident the fact that with increasing frequency 
of alternation the muscular contractions decreased. Dr. 
Scripture proposes to raise the frequency still higher to 
avoid muscular contractions while retaining the analgesic 
effect—a machine for this purpose being now under 
construction. 

American Standards.—Dr. Frank A. Wolff, jun., 
who is intimately connected with the American Office of 
Standard Weights and Measures, recently described before 
the American Association for the Advancement of Science 
the steps so far taken by the office for the verification of 
electrical standards and measuring apparatus submitted by 
institutions, the trade, and by individuals. A description 
is given of the preliminary standards of references adopted, 
the methods of comparison employed, and the accuracy 
obtainable as shown by comparisons already made. To fix 
the value of the preliminary standards of resistance pending 
tbe construction of a number of mercury units, frequent 
comparisons are to be made of the present standards with 
each other, with mercury copies, tbe construction of which 
is to be taken up immediately, and with new coils known 
to the highest degree of precision in terms of Reichs- 
anstalt mercury units, and therefore in terms of the B.A. 
coils. The unit of E.M.F. will similarly be fixed by a con- 
struction from time to time of new Clark and cadmium 
cells from specially-purified materials by the frequent inter- 
comparison of the old ones of each type with each other, 
and by the determination of the ratio from time to time of 
the Clark and cadmium cells of the office. The object of 
the paper is mainly to announce to the public in general 
this enlargement of the scope of the work and its policy to 
guarantee the highest present attainable accuracy. 

London - to - Brighton. — The old quotation that 
“ outsiders see most of the game” is applicable to the 
news we find in the Western Electrician concerning Tom 
and Albert Johnson. We are informed by our contem- 
porary that these two gentlemen are now in England and 
are trying to introduce electric street railways in the City. 
As a commencement they are surveying a route from 
London to Brighton which they expect to cover, over a 


private right of way, in about an hour for a fare as low 
as 6d. One would supposo from this note that at present 
our steam railway service did not run to Brighton under 
the above time, as is the case. Our contemporary says 
that these gentlemen expect to build a first-class railroad, 
if given the privilege, with well-built road-bed, very heavy 
rails, large, handsome cars, and powerful motors. The 
present fare on the steam roads is said to be 6s., and it is 
the intention to furnish better and swifter transportation at 
one-twelfth of the existing rate. It is expected that the 
new road will become very popular, and that it will be such 
an object lesson to Londoners that the building of electric 
railways in the great extent of London itself will not be 
delayed. We are also told that it is expected to geta 
right to lay this line because no one else has asked fora 
similar franchise, but the promotors of the scheme are very 
much mistaken if they think that a line from London to 
Brighton can be constructed on private ground only, and 
we also doubt the paying prospects of the undertaking, a 
the margin of profit on 15d. per head per mile is not 
sufficient to warrant a large capital outlay. 


Mail Distribution.—There is an interesting account 
in the Daily Mail of Monday last of a tunnel which has 
lain idle for nearly 40 years between St. Martin’s-le-Grand 
and the L. and N.W. Railway Station at Euston. This 
tunnel, which is about 4ft. in height and about 44ft. in 
widtb, was built in 1859 for the Pneumatic Dispatch Com- 
pany for the purpose of carrying mails and parcels from 
the G.P.O. The first cost of this tunnel, which was built 
of cast-iron sections, was about £175,000. It was con- 
structed by Mr. John Aird, but the difficalties of utilising 
pneumatic pressure on such a large scale proved insuper- 
able. The idea was that a train of cars fitting the tube 
hermetically, should be pumped from the G.P.O. to Easton. 
Sufficient allowance had not been made for air leakage and 
other disadvantages, and after increasing the engine power 
from 100 h.p. to 800 h.p., the scheme failed. The engi 
neer concerned in the redemption of this long. forgotten 
work is Mr. G. Threlfall. It is proposed by this gentleman 
to run an electric train through the tunnel for carrying 
mails between the G.P.O. and Euston. A number of 
experts have been consulted upon the feasibility of the 
proposal, and Prof. Carus Wilson is engaged on the design 
of the electric train. The tunnel is to be lighted elec- 
trically. It is claimed by the gentlemen interested that a 
regular service of mails between the two places can be ran 
in less than five minutes. As all the income derivable will 
come from the G.P.O., the terms which can be obtained 
from the Government for the transporting of mails will 
largely determine the practicability of the scheme. 


Eleotricity and the Insane.—Our contemporary 
the Electrical World publishes extracte of a strange pam- 
phlet now being circulated in the United States headed, 
“Exposure of a Criminal Institution.” In this pamphlet 
a charge is made that at a certain lunatic asylum the 
authorities make use of the electric rays to distress indi- 
viduals and make them appear as insane. From the 
extracts given by our contemporary, we have grave doubts 
as to the sanity of the writer of the pamphlet; bat he 
has been sufficiently sane to collect a number of science 
extracts from the daily Press. Amonget these is one from 
the New York World, which refers to an invention by 
which electric rays can be projected 150 miles through the 
air and have “a width of only one inch in passing.” The 
author also quotes from a magazine, describing the inven- 
tion of a young Swede of a new form of “invisible light” 
These rays the inventor calls “Y” rays. The author of 
the pamphlet adds, for the benefit of others who may 
suspect that their sanity is being similarly trifled with: 


— — —— 
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“As the earth’s electrical current always flows to the 
north, the compass needle will show, if you are careful, 
that the currents have thrown it off the meridian.” The 
object of the pamphlet is to call for an investigation of 
a certain asylum mentioned by name, the doctors of which 
have, by electrical means, it is alleged, not only driven 
their own patients insane, but “have their own confidence 
men outside to assist in the work.” The remaining interest- 
ing point about the pamphlet is that the name of the 
asylum is left blank in the text, so that the author may 
make his accusations broadcast. 


Continental Telephones.—The question of tele- 
phonic communication in Great Britain occupied the 
attention of Parliament last session, and it was decided to 
introduce competition. In France the same questions 
are now arising. The telephones are worked in Paris 
by the State, and the charge is certainly not a small 
one. It used to be £20 a year, but was reduced to £16. 
In the provinces little has yet been done to extend the 
telephone system. Many towns which have a telephone 
system of their own are not yet united to the trunk lines, 
and through exchange of. messages is impossible. The 
Conseils Generalix of the departments, which correspond to 
our county councils, are now passing resolutions in favour 
of development on a hint from M. Mougeot, the Minister of 
Posts and Telegraphs. The firet department to be practical 
in the matter is that of the Bouches du Rhone, which 
includes Marseilles, which has voted 1,700,000f (£68,000) 
for the development of the telephones within its borders. 
We learn also that the Rotterdam Chamber of Commerce 
recently addressed representations to the General Director 
of Posts and Telegraphs suggesting the desirability of con- 
necting Holland telephonically with both banks of the 
Rhine. The Chamber has now been informed that both 
Amsterdam and Rotterdam will shortly be placed in 
telephonic communication with 13 localities in the Rhine- 
land, 11 of the connections being on the German bank of the 
Rhine. In addition to this, negotiations are proceeding 
between the Dutch and German postal authorities with a 
view to establishing telephone trunk lines between Rotter- 
dam and Amsterdam, on the one hand, and 16 other districts 
in the Rhine provinces. 


American Association for the Advancement of 
Science.—At the forty-eighth annual meeting of this asso- 
ciation, held at Columbus, O., from Aug. 19 to Aug. 26, the 
retiring president, Prof. F. W. Putnam, introduced the 
newly chosen president, Dr. E. Orton. This latter gentle- 
man, in addressing the members, said that previous to the 
nineteenth century only 15 inventions and discoveries of 
the highest rank had been made; for instance, the alphabet, 
Arabic numerals, the mariner’s compass, the printing-press, 
the telescope and microecope, the barometer and thermo- 
meter, the calculus, gravitation, planetary motion, the 
circulation of the blood, the steam-engine, the foundation 
of modern chemistry and electrical science, and the 
measurement of the velocity of light, and perhaps certain 
medical discoveries, as those by Jenner. Taken on the 
same basis, no less than 24 first-class discoveries and inven- 
tions were found in the nineteenth century alone. These 
the speaker proceeded to enumerate, and described as 
warranting the styling of thia, above all others, the Age 
of Science. Their association was for the further advance- 
ment of sciénce, and they still laboured to discover new 
forms of truth and new arts for human welfare. Out of 
some 270 papers read during the week, there were a large 
number of electrical subjecta, but we gather from our 
American contemporaries that, owing to the lack of manage- 
ment, it was exceedingly difficult to obtain particulars of 
these papers. In fact, our contemporaries condemn the 


organisation of the association very strongly, and point 
out that unless it is run on more up-to-date lines, it will 
cease to receive the support of scientific men. Abstracts 
of a few of the electrical papers, which we take from the 
columns of the Electrical World, will be found elsewhere 
in our issue. | 


Rotary Converter Currents.— At the recent meeting 
of the American Association for the Advancement of 
Science, Prof. F. C. Caldwell, of the Ohio State University, 
exhibited an apparatus for showing the students the 
varying currents in the different conductors of a rotary 
converter. In fact, this apparatus does optically, what 
Prof. S. P. Thompson did by step-by-step calculation in 
his recent paper before our Institution of Electrical 
Engineers. Prof. Caldwell’s apparatus consists of: (a) a 
disc of paper board, having a narrow slit cut along a radius 
and occupying nearly the whole of the latter, on the edge 
of which slit is a scale of plus and minus amperes, with 
the zero at the middle; () a paper disc placed under disc a 
and marked with a datum circle under the zero of current, 
and a sine curve drawn with radial ordinates, its maximum 
being equal to the maximum alternating current supplied 
to the converter, also two lines parallel to the sine 
curve and radially distant therefrom by the amount of the 
direct current; (c) a back of paper board upon which are 
represented two pole-pieces and two brushes, and upon a 
pivot in the centre of which discs a and b turn; (d) strips 
representing collector ring, connection being so placed, 
and the disc b being so attached to the back, that the 
maximum of the sine curve will come under the slit when 
the section of the armature disc a, including the slit, is 
under the centre of the pole-piece. By revolving disc a, 
the ordinate cut off by the slit from one or the other of 
the lines parallel to the sine curve will give instantaneous 
current in the conductor represented by the slit. The 
different current curves in the conductors differently 
situated with reference to the collector connections, may 
be studied by changing the points of attachment of the 
latter relatively to the slit. 


Lord Kelvin’s Rosignation.—The following is the 
full text of the minute of the Glasgow University Court 
in connection with the resignation of Lord Kelvin: “The 
Court have received with the deepest regret Lord Kelvin’s 
petition for leave to resign the chair of natural philosophy. 
In granting that petition, as they feel it their painfal duty 
to do, the Court desire to record the sorrow with which 
they anticipate the close of a service that for more than 
half a century the university has seen growing in influence 
and usefulness, and in beneficent application of the inven- 
tions of science to the wants of life, to the lightening of 
labour, to the comfort of the dwelling, to the safety of 
the traveller by land and sea, to the promotion of the 
facilities of commerce, and the means of human intercourse. 
They recall with pride the renown which Lord Kelvin’s 
scientific triumphs have reflected on the university of 
which he has so long been the illustrious ornament. They 
grieve to think that the circle of colleagues and fellow- 
workers, to whom he has been endeared by the kindness of 
his heart, the uprightness of his character, and the honour} 
able simplicity of his life, must lose the immediate offices 
of a friendship so highly prized as his. And they beg him 
to carry with him into his retirement from academic life 
the assurance of their warm personal regard, of their sincere 
respect for the fidelity with which he has discharged his 
duty to the university, of their gratitude for the lustre 
which his achievements have shed upon it, and of their 
hope that the evening of his days may, under the blessing 
of God, be prolonged and peaceful.” The minute was signed 
by the principal and individual members of the University 
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about 1,500 miles at a speed of six miles an hour. The 
boat only runs by electricity when below the surface of the 
water. On the surface it is propelled entirely by the gas- 
engine. It is claimed, however, that the boat makes better 
time when electrically propelled under water than when 
driven by the gas-engine on top. Great interest is being 
taken in these tests in America, but we do not think the 
Yankees have the same interest in submarine work as the 
French have as a nation. It will be remembered that 
in France the enthusiasm over this new method of pulveris- 
ing England led to a national subscription being raised to 
present some of these submarine boats to the French 
Government. | 

The Energy of Carbon.—Mr. C. J. Reed's last 
contribution on the above subject to the Electrical World 
sums up the conclusions of his previous articles, and gives 
some figures as to the reaction going on in primary cells 
and in accumulators. He points out that while it is 
possible to transform the energy of carbon into electrical 
energy by means of zinc, the efficiency of the process is 
very low. The greatest obstacle of the process, however, 
is the value of the labour required and of the materials 
incidentally destroyed. Comparing the efficiency and 
economy, both practical and theoretical, of these processes, 
viewed from their most favourable standpoint, with the 
efficiency and economy of heat engines of the commonest 
type, we find the advantage greatly on the side of the 
engine. It does not necessarily follow, because the 
numerous indirect processes for transforming the energy 
of carbon by means of zinc or of any other particular metal 
are very low. in efficiency and economy, that the same 
would be true of all other substances. The field for new 
discovery in this direction, however, seems to be limited to 
a very few of the most abundant and available of the 
elements now known, and a diligent search, conducted by 
the ablest scientists of the world for nearly a century, has 


Court, and a copy of it was sent to Lord Kelvin. In 
acknowledging the receipt of this, Lord Kelvin expresses 
the hope he had of retaining a permanent connection with 
the university as he had applied for an appointment as 
Research Fellow of the university. It will be a great 
honour to the new Research Fellows to have Lord Kelvin 
amongst their number. 


Geissler-Tube Experiments.—In a paper read before 
the American Association for the Advancement of Science, 
by Prof. Clarence A. Skinner, of Nebraska University, 
observations were described which were made with a 
Geissler tube, cylindrical in form (length 20cm., diameter 
4cm.), provided with disc electrodes (diameter about 2cm.) 
The results given below were obtained in nitrogen gas 
(pressure 3mm. to 6mm.), through which a constant electric 
current from a storage battery of 600 cells was passed. 
The fall of potential at the anode was measured by a 
quadrant electrometer as the difference of potential between 
the anode and a movable platinum wire which could be 
approached to contact with the anode. So far as it can 
be proved by this method, the fall of potential at the 
anode is of the nature of a sudden drop between electricity 
and gas. In the immediate neighbourhood of the anode 
the gas is a perfect conductor, the potential gradient is 
zero. The space of perfect conduction may extend about 
2mm. from the anode, but ite extent decreases rapidly 
with increasing gas pressure. Outside the potential 
gradient rises more or less rapidly to a constant 
value throughout the unstriated positive column, 
or luminosity. The fall of potential at the anode is: 
(a) independent of the current density, be the gas pure or 
impure, the anode clean or tarnished ; (b) increases slowly 
with increasing gas pressure ; (c) increases rapidly as the 
anode becomes tarnished; (d) is sensibly influenced by 
impurities in the gas; (e) for all metals with polish surface 
tested, lies between 18 and 35 volts at 1mm. gas pressure ; 
whereby of the metals the one which bas the smaller fall | failed to reveal any substance that, for operations on a 
of potential at cathode shows greater at anode. Further, | large scale, is as efficient, available, and economical as zinc 
it was found that the greater the fall of potential at the | for transforming the energy of carbon into electrical energy 
anode, the greater the distance from the anode in which | by electro-chemical processes. Whatever element or 
the gas was rendered a perfect conductor, and also the | substance may be discovered to replace zinc for this 
slower the potential gradient outside this space rose to its | purpose, we may be sure of one thing—namely, that the 
constant value for the positive column. final efficiency of transformation by the use of any of 

The Holland Submarine Boat.—An elaborate | the oxidising agents enumerated above cannot exceed the 
series of tests are now being carried on, says Electricity efficiency calculated for the hypothetical “ direct” electrr- 
of New York, at Little Peconic Bay, Long Island, by a chemical reaction. Nevertheless, the search for a better 
Government Board composed of United States naval substance than zinc is a legitimate field for research and is 
officers, to test the Holland submarine boat. The principal | ore likely to be rewarded than the chasing of deceptive 
teat will be held over a two-mile course, and will consist of | Volte of direct processes, which we have emit paee 
diving, running under water, running awash, and the | “ly, if not theoretically, impossible. The “element of the 
discharge of torpedoes. Special attention is to be paid to future, instead of supplanting the engine and dynamo, as 
the time in which the boat dives, the steadiness of her | has been predicted, seems more likely to be an accumulator 


course, and the accuracy with which her torpedoes are | Supplied by an engine and dynamo. 

discharged. From trials which have previously taken! The Dielectric Strength of Oils—Dr. Thoma: 
place it has been ascertained that the boat can be made to Gray read a paper before this year’s meeting of the 
disappear below the surface in from five to ten seconds. | American Association for the Advancement of Science 
The machinery with which this submarine destroyer is | giving further information on the above subject, on which 
equipped consists of a 150-h.p. gasoline engine, which | he has worked so much. It will be remembered that at 
propels the boat when running on the surface as weil as | the last meeting of the association the author presented an 
operating the 50-b.p. dynamo, by means of which the | account of some experiments on the dielectric strength of 
storage batteries, weighing in all about 40, Ooolb, are | insulating substances, in which the results for oils were 
charged. Compressed air is employed for operating | somewhat uncertain, and it had been found difficult to 
the steering engines as well as for discharging the | form any very decided opinion as to whether the dielectric 
water from the submerging tanks when the vessel | strength of a layer of oil is or is not proportional to the 
is to be brought to the surface. The air is stored | thickness of the layer. During the past spring Mr. C. E. 
at a pressure of about 2, 000lb. to the square inch, and | Keyes, a member of the graduating class at the Rose 
is supplied to the steeriug engines through valves which | Polytechnic Inetitute, continued the experiments on oil. 
reduce the pressure to 50lb. As now equipped, the vessel | Mr. Keyes directed his attention largely to the questions 
can carry sufficient gasoline to give it a cruising radius of | of proportionality of strength to thickness and the effect 
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of filtering through drying materials like calcium chloride. 
The difficulties experienced last year, due to the variations 
of the dielectric strength under continued electric stress, 
were again met with. It was found that filtering through 
chloride of calcium or leaving the oil fur a day or two 
mixed with that substance did not remove the trouble 
and almost always reduced the strength considerably. 
By making a large number of measurements in cycles 
of varying thickness of layer and then averaging the 
results, considerable evidence was accumulated which went 
to show that the dielectric strength per centimetre thickness 
is greater the thinner the layer tested. Oil seems, there 
fore, to agree with gases and most solids in this respect. 
The author stated that the subject is not by any means 
closed, but he gave a few of the average results as an 
indication of the evidence obtained. The absolute value of 
the dielectric strength is largely a function of the length of 
time during which the oil has been subjected to electric 
stress. A considerable number of oils were tested, and 
many of the samples gave results of a very erratic 
character. It seems probable that there is a gradual 
change in the dielectric properties of these liquids while 
under stress. Possibly the whole difficulty is due to a 
species of polarisation which may be most marked close to 
the place. The author gives a table for four kinds of oils 
showing the dielectric strength in kilovolts per centimetre 
varying with the thickness of the oil layer. For instance, 
with vaseline an increase in the depth of oil from 1 to 8 
decreased the dielectric strength from 131 to 91 kilovolts 
per centimetre. With one class of paraffin oil tried the 
decrease was even more marked, being brought from 101 
to 60 kilovolts per centimetre. 


Electrical Heating.—A further example of the 
successful application of electricity is described in the 
Electrical World. In this instance the electric heat plant 
in connection with a hat factory again illustrates a point 
made in our leader last week that convenience, rather than 
cheapness, is an incentive to electrical progress. The hat 
factory in question is owned by F. Berg and Co., and is 
situated at Orange Valley, New Jersey. The main con- 
siderations which influenced the laying down of this plant 
were that although the cost per heat-unit produced elec- 
trically is greater than that produced by gas or coal fire, 
the waste in the application of electricity to heating is a 
minimum. The great advantage of this electric beating 
for batmaking is the easy way in which the exact tem- 
perature of the various apparatus can be regulated. The 
equipment of the factory consists of one 150-kw. dynamo, 
and a smaller one of 60 kw. From this the factory is 
lighted, and the various irons and shaping tools are kept 
hot. Only a few motors are used, as ample steam plant 
for driving the factory had previously been installed. The 
material for a hat as it goes into the department, where it 
is shaped into the latest styles, is merely a piece of fur 
felt in the form of a clown’s hat. The shaping process 
consists in placing this on one or more blocks and then 
bringing it to the finished shape by means of heat applied 
by irons. The different parts of a hat are not of equal 
thickness, the brim being the heavier and the crown the 
lighter portion ; consequently, different degrees of heat are 
required when finishing different portions of the hat. It is 
through fulfilling in an ideal manner this requirement that 
electric irons have given such extreme satisfaction, as not 
only can different degrees of heat be supplied at will, but 
any desired temperature may be indefinitely maintained at 
a given point. The previous method of keeping these 
irons and sbaping tools hot was either the use of a red-hot 
heater in the interior of the iron, or the use of a gas-heated 
iron, It is interesting, therefore, to compare the advan- 


tages of the two systems. At the above factory the actual 
amount of coal used per day has increased from eight tons 
to ten tons, but at present one-third greater output is being 
obtained. From this it will be seen that as far as fuel is 
concerned there is not much saving, but the gas bill, which 
formerly came to £40 per month, has been done away with. 
The greatest reduction of economy, however, is said to be 
derived from the reduction of the number of hats injured 
by the irons. Again, owing to the increased comfort of 
the workers using slectrically-heated tools, the increase in 
the capacity of the electric plant is still greater. 


Electricity in Mines.—From an article by Thomas 
Tonge in the Engineering Magazine we gather that the 
miners on Cripple Creek are exceptionally favoured in 
electrical matters, as in this district the miner can go to 
work in an electric street car, descend the mine in an 
electric hoist, keep the mine dry by means of an electric 
pump, do his work by electric light, run drills operated by 
electric air compressors, and fire his shots by electricity 
from a switchboard remote from the point of explosion. 
A glance at Mr. Tonge’s interesting article shows that the 
miner has to pay for ali these advantages, and that he can 
afford to do so. The cost of fuel in the district is high, 
and, curiously enough, the water at certain seasons of the 
year is so scarce that water for the boilers often costs 
nearly the same as the coal required to turn it into vapour. 
There are in the district, which covers sume six square 
tiles of hills and valleys, some 50,000 inhabitants, all con- 
nected with the gold-mining industry. The electric tram- 
way above referred to connects the main lines with the 
different villages and works io the district. This line is 
worked by water power, generated some nine miles away. 
There are two distinct systems of power distribution in the 
district, one owned by the Colorado Electric Power Company, 
which has its generating works 50 miles south of the place. 
The other is called the La Bella Mill Water and Power Com- 
pany, and has its works in the district itself. In each 
case the electrical power is produced by steam generated 
from the same quality of coal, but in one case the coal is 
transported to the works, while the first-mentioned com- 
pany uses the coal on the coalfield and transmits the power 
by electricity. An actual comparison between the works 
costs of these two companies would be of very great 
interest to show one how far the capital charges on the 
transmission line are increased by the cost of coal trans- 
mission. Unfortunately, these comparative figures are not 
given by the author. We learn, however, that the first- 
named company charges a minimum rent of £10 for a 
5-h.p. plant per month, which includes the hire of the 
motor itself, as well as the power supplied. These charges 
decrease with the output of the motors; thus a 30-b.p. 
motor only costs £40 per month. The works of the com- 
pany which has its coal transported to the goldfield, have 
a capacity of about 3,000 hp. The steam generating 
machinery used is of most careful design, so as to 
give great efficiency, and condensing gear is used, 
in spite of the difficulty in obtaining water supply. 
Cooling towers are used in connection with this plant. As 
the works are situated about 10, 000ft. above sea-level, 
considerable change in the design of the condensers had to 
be made owing to the fact that the barometric pressure at 
that height is only about 20in. of mercury. Both the 
companies use three-phase plants. In spite of the heavy 
charges it is estimated that electrical power is from 15 per 
cent. to 50 per cent. cheaper than the corresponding steam 
power at the mines, irrespective of the decreased wages 
account of the consumer. In fact, it is stated that by 
means of the eléctric power certain qualities of ore can be 
worked which would not otherwise have been workable, 
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THE BRITISH ASSOCIATION. 


Presidential Address. 
BY PROF. SIR MICHAEL FOSTER, K.C.B., SEC.R.S. 


He who until a few minutes ago was your president said 
somewhere at the meeting at Bristol, and said with truth, 
that among the qualifications needed for the high honour of 
presidency of the British Association for the Advancement 
of Science, that of being old was becoming more and more 
dominant. He who is now attempting to speak to you feels 
that he is rapidly earning that distinction. But the associa- 
tion itself is older than its president; it has seen pass away 
the men who, wise in their generation, met at York on 
Sept. 27, 1831, to found it; it has seen other great men 
who in bygone years served it as presidents, or otherwise 
helped it on, sink one after another into the grave. Each 
year, indeed, when it plants its flag as a signal of ite yearly 
meeting, that flag floats half-mast high in token of the 
great losses which the passing year has brought. This 
year is no exception; the losses, indeed, are perhaps 
unwontedly heavy. I will not attempt to call over 
the sad roll-call; but I must say a word about one 
who was above most others a faithful and zealous 
friend of the association. Sir Douglas Galton joined 
the association in 1860. From 1871 to 1895, as one of 
the general secretaries, he bore, and bore to the great 
good of the association, a large share of the burden of the 
association’s work. How great that share was is perbaps 
especially known to the many men, among whom I am 
proud to count myself, who during his long term of office 
served in succession with him as brother general secretary. 
In 1895, at Ipswich, he left the poet of general secretary, 
but oy o become president. So long and so constantly 
did he labour for the good of the association that he seemed 
to be an integral part of it, and meeting as we do to-day, 
and as we henceforward must do, witbout Douglas Galton, 
we feel something greatly missing. This year, perhaps, 
even more than in other years, we could have wished him 
to be among us, for to-day the association may look with 
joy, not unmixed with pri e, on the realisation of a project 
in forwarding which it has had a conspicuous share, on the 
commencement of an undertaking which is not only a great 
thing in itself, but which, we trust, is the beginning of still 
greater things to come. And the share which the associa- 
tion has had in this was largely Sir Douglas Galton's doing. 
In his address as president of Section A, at the meeting of 
the association at Cardiff in 1891, Prof. Oliver Lodge 
expounded with pregnant words how urgently, not pure 
science only, but industry and the constructive arts—for 
the interests of these are ever at bottom the same—needed 
the aid of some national establishment for the prosecution 
of prolonged and costly physical researches, which private 
enterprise could carry out in a lame fashion only, if at all. 
Lodge’s words found an echo in many men’s minds, but the 
response was for a long while in men’s minds only. In 1895 
Sir Douglas Galton, having previously made a personal 
study of an institution analogous to the one desired— 
namely, the Reichsanatalt at Berlin—seized the opportunity 
offered to him as president of the association at Ipswich to 
insist, with the authority not only of the head for the time 
being of a great scientific body, but also of one who himself 
knew the ways and wants at once of science and of practical 
life, that the thing which Lodge and others had hoped for 
was a thing which could be done, and ought to be done at 
once. And now to-day we can say it has been done. The 
National Physical Laboratory has been founded. The 
address at Ipswich marked the beginning of an organised 
effort which has at last been crowned with success. A 
feeling of sadness cannot but come over us when we 
think that Sir Douglas Galton was not spared to see the 
formal completion of the scheme whose birth he did so 
much to help, and which, to his last days, he aided in 
more ways than one. It is the old story—the good 
which men do lives after them. 

Still older than the association is this nineteenth century, 
now swiftly drawing to its close. Though the century 
itself has yet some 16 months to run, this is the last 
meeting of the British Association which will use the 
numbers eighteen hundred to mark its date. The eyes of 


the young look ever forward ; they take little heed of the 
short though ever-lengthening fragment of life which lies 
behind them; they are wholly bent on that which is to 
come. The eyesof the aged turn wistfully again and again 
to the past. As the old glide down the inevitable slope 
their present becomes a living over again the life which has 

one before, and the future takes on the shape of a brief 
engthening of the past. May I this evening venture to 
give rein to the impulses of advancing years? May I, at 
this last meeting of the association in the eighteen hundreds, 
dare to dwell for a while upon the past, and to call to mind 
a few of the changes which have taken place in the world 
since those autumn days in which men were saying to each 
other that the last of the seventeen hundreds was drawing 
towards its end ? 

Dover in the year of our Lord seventeen hundred and 
ninety-nine was in many ways unlike the Dover of to-day. 
On moonless nights men groped their my in its narrow 
streets by the help of „5 and smoky torches, 
for no lamps lit the ways. By day the light of the sun 
struggled into the houses through narrow panes of blurred 
glass. Though the town then, as now, was one of the 
chief portals to and from the countries beyond the seas, 
the means of travel were scanty and dear, available for the 
most part to the rich alone, and, for all, beset with dis- 
comfort and risk. Slow and uncertain was the carriage of 
goods, and the news of the world outside came to the 
town—though it from its position learnt more than moat 
towns—tardily, fitfully, and often falsely. The people of 
Dover sat then much in dimness, if not in darkness, and 
lived in large measure on themselves. They who study 
the phenomena of living beings tell us that light is the 

reat stimulus of life, and that the fulness of the life of a 
Gain or of any of its members may be measured by the 
variety, the swiftness, and the certainty of the means by 
which it is in touch with its surroundings. Judged from 
this standpoint life at Dover then, as indeed elsewhere, 
must have fallen far short of the life of today. The same 
study of living beings, however, teaches us that while from 
one point of view the environment seems to mould the 
organism, from another point the organism seems to be 
master of its environment. Going behind the change of 
circumstances, we may raise the question, the old question, 
Was life in its essence worth more then than now! 
there been a real advance? 

Let me at once relieve your minds by saying that I 
propose to leave this question in the main unanswered. It 
may be, or it may not be, that man’s grasp of the beautiful 
and of the good, if not looser, is not firmer than it was a 
hundred years ago. It may be, or it may not be, that man 
is no nearer to absolute truth, to seeing things as they 
really are, than he was then. I will merely ask you to 
consider with me for a few minutes how far, and in what 
ways, man’s laying hold of that aspect of or part of truth 
which we call natural knowledge, or sometimes science, 
differed in 1799 from what it is to-day, and whether thst 
change must not be accounted a real advance, a real 
improvement in man. I do not propose to weary you by 
what in my hands would be the rash efort of attempting 
a survey of all the scientific results of the nineteenth 
century. It will be enough if for a little while I dwell on 
some few of the salient features distinguishing the way in * 
which we nowadays look upon, and during the coming 
week shall speak of, the works of Nature around us— 
though those works themselves, save for the slight shifting 
involved in a secular change, remain exactly the same— 
from the way in which they were looked upon and might 
have been spoken of at a gathering of philosophers at 
Dover in 1799. And I ask your leave to do so. 

In the philosophy of the ancients, earth, fire, air, and 
water were called “the elements.” It was thought, and 
rightly thought, that a knowledge of them and of their 
attributes was a necessary basis of a knowledge of the ways 
of Nature. Translated into modern language, a knowledge 
of these “elements” of old means a knowledge of the 
composition of the atmosphere, of water, and of all the 
other things which we call matter, as well as a knowledge 
of the general properties of gases, liquids, and solids, and 
of the nature and effects of combustion. Of all these 
things our knowledge to-day is large and exact, and, 
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though ever enlarging, in some respects complete. When 
did that knowledge begin to become exact ? 

To-day the children in our schools know that the air 
which wraps round the globe is not a single thing, but is 
made up of two things, oxygen and nitrogen,* mingled 
together. They know, again, that water is not a single 
thing, but the product of two things, oxygen and hydrogen, 
joined together. They know that when the air makes the 
fire burn and gives the animal life, it is the oxygen in it 
which does the work. They know that all round them 
things are undergoing that union with oxygen which we 
call oxidation, and that oxidation is the ordinary source of 
heat and light. Let me ask you to picture to yourselves 
what confusion there would be to-morrow, not only in the 
discussions at the sectional meetings of our association, but 
in the world at large, if it should happen that in the coming 
night some destroying touch should wither up certain 
tender structures in all our brains, and wipe out from our 
memories all traces of the ideas which cluster in our minds 
around the verbal tokens—oxygen and oxidation. How 
could any of us, not the so-called man of science alone, but 
even the man of business and the man of pleasure, go about 
his ways lacking those ideas? Yet those ideas were in 1799 
lacking to all but a few. 

Although in the third quarter of the seventeenth century 
the light of truth about oxidation and combustion had 
flashed out in the writings of John Mayow, it came as a 
flash only, and died away as soon as it had come. For the 
rest of that century, and for the greater part of the next, 
philosophers stumbled about in darkness, misled for the 
most of the time by the phantom conception which they 
called phlogiston. It was not until the end of the third 
quarter of the eighteenth century that the new light, which 
has burned steadily ever since, lit up the minds of the men 
of science. The light came at nearly the same time from 
England and from France. Rounding off the sharp corners 
of controversy, and joining, as we may fitly do to-day, the 
two countries as twin bearers of a common crown, we may 
say that we owe the truth to Cavendish, to Lavoisier, and 
Priestley. If it was Priestley who was the first to demon- 
strate the existence of what we now call oxygen, it is to 
Lavoisier we owe the true conception of the nature of 
oxidation and the clear exposition of the full meaning of 
Priestley’s discovery, while the knowledge of the composi- 
tion of water, the necessary complement of the knowledge 
of oxygen, came to us through Cavendish and, we may 
perhaps add, through Watt. 

The date of Priestley’s discovery of oxygen is 1774, 
Lavoisier’s classic memoir “on the nature of the principle 
which enters into combination with metals during calcina- 
tion” appeared in 1775, and Cavendish’s paper on the 
composition of water did not see the light until 1784. 

During the last quarter of the eighteenth century this 
new idea of oxygen and oxidation was struggling into 
existence. How new was the idea is illustrated by the fact 
that Lavoisier himself at first spoke of that which he was 
afterwards—namely, in 1778—led to call oxygen, the name 
by which it has since been known, as the principle which 
enters into combination.” What difficulties its acceptance 
met with is illustrated by the fact that Priestley himself 
refused to the end of his life to grasp the true bearings of 
the discovery which he had made. In the year 1799 the 
knowledgeof oxygen, of the nature of water and of air, and, 
indeed, the true conception of chemical composition and 
chemical change, was hardly more than beginning to be, 
and the century had to pass wholly away before the next 
great chemical idea, which we know by the name of the 
atomic theory of John Dalton, was made known. We have 
only to read the scientific literature of the time to recognise 
that a truth which is now not only woven as a master 
thread into all our scientific conceptions, but even enters 
largely into the everyday talk and thoughts of educated 
people, was a hundred years ago struggling into existence 
among the philosophers themselves. [t was all but abso- 
lutely unknown to the large world outside those select few. 

If there be one word of science which is writ large on 
the life of the present time, it is the word “ electricity ” ; 


it is, I take it, writ larger than any other word. The 


Some may already know that there is ab least a tbird thing, 
ar gon. 


knowledge which it denotes has carried its practical results 
far and wide into our daily life, while the theoretical con- 
ceptions which its signifies pierce deep into the nature of 
things. We are to-day proud, and justly proud, both of 
the material triumphs and of the intellectual gains which 
it has brought us, and we are full of even larger hopes of 
it in the future. At what time did this bright child of the 
nineteenth century have ite birth? He who listened to 
the small group of philosophers of Dover, who in 1799 
might have discoursed of natural knowledge, would perhaps 
have heard much of electric machines, of electric sparks, of 
the electric fluid, and even of positive and negative elec- 
tricity, for frictional electricity had long been known and 
even carefully studied. Probably one or more of the group, 
dwelling on the observations which Galvani, an Italian, had 
made known some 20 years before, developed views on the 
connection of electricity with the phenomena of living 
bodies. Possibly one of them was exciting the rest by 
telling bow he had just heard that a professor at Pavia, 
one Volta, had discovered that electricity could be pro- 
duced not only by rubbing together particular bodies, 
but by the simple contact of two metals, and had 
thereby explained Galvanis remarkable results. For, 
indeed, as we shall hear from Prof. Fleming, it was in that 
very year, 1799, that electricity as we now know it took its 
birth. It was then that Volta brought to light the 
apparently simple truths out of which so much has sprung. 

he world, it is true, had to wait for yet some 20 years 
before both the practical and the theoretic worth of Volta’s 
discovery became truly pregnant under the fertilising 
influence of another discovery. The loadstone and magnetic 
virtues had, like the electrifying power of rubbed amber, 
long been an old story. But, save for the com not 
much had come from it. And even Volta’s discover 
might have long remained relatively barren had it been left 
to itself. When, however, in 1819, Oersted made known 
his remarkable observations on the relations of electricity 
to magnetism, be made the contact needed for the flow of 
a new current of ideas. And it is perhaps not too much to 
say that those ideas, developing during the years of the 
rest of the century with an ever-accelerating swiftness, 
have wholly changed man’s material relations to the 
circumstances of life, and at the same time carried him far 
in his knowledge of the nature of things. 

Of all the various branches of science, none perhaps is 
to-day, none for these many years past has been, so well 
known to, even if not understanded by, most people as that 
of geology. Its practical lessons have brought wealth to 
many ; its fairy tales have brought delight to more; and 
round it hovers the charm of danger, for the conclusions 
to which it leads touch on the nature of man’s beginning. 
In 1799, the science of geology, as we now know it, was 
struggling into birth. There had been from of old 
cosmogonies, theories as to how the world had taken shape 
out of primeval chaos. In that fresh spirit which marked 
the zealous search after natural knowledge pursued in the 
middle and latter part of the seventeenth century, the 
brilliant Stenson, in Italy, and Hooke, in our own country, 
had laid hold of aome of the problems presented by fossil 
remains, and Woodward, with others, had laboured in 
the same field. In the eighteenth century, especially in its 
latter half, men’s minds were busy about the physical 
agencies determining or modifying the features of the 
earth’s crust ; water and fire, subsidence from a primeval 
ocean and transformation by outbursts of the central heat, 
Noptune and Pluto, were being appealed to, by Werner on 
the one hand and by Desmarest on the. other, in explana- 
tion of the earth’s phenomena. The way was being pre- 
pared, theories and views were abundant, and many sound 
observations had been made; and yet the science of geology, 
properly so called, the exact and pee knowledye of the 
successive phases of the world’s life, may be said to date 
from the closing years of the eighteenth century. 

In 1783 James Hutton put forward in a brief memoir 
his Theory of the Earth,” which in 1795, two years before 
his death, he expanded into a book; but his ideas failed to 
lay hold of men’s minds until the century had passed away, 
when, in 1802, they found an able expositor in John Play- 
fair. The very same year that Hutton published his 
theory Cuvier came to Paris, and almost forthwith began, 
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with Brongniart, his immortal researches into the fossils of 
Paris and its neighbourhood, and four years later, in the 
year 1799 itself, William Smith’s tabular list of strata and 
fossils saw the light. It is, I believe, not too much to say 
that out of these geology, as we now know it, sprang. It 
was thus in the closing years of the eighteenth century 
that was begun the work which the nineteenth century has 
carried forward to such great results. But at that time 
only the select few had grasped the truth, and even the7 
only the beginning of ıt. Outside a narrow circle the 
thoughts, even of the educated, about the history of the 
globe were bounded by the story of the Deluge—though 
the story was often told in a strange fashion—or were 
W by fantastic views of the plastic forces of a sportive 
ature. 

In another branch of science, in that which deals with 
the problems presented by living beings, the thoughts of 
men in 1799 were also very different from the thoughts of 
men to-day. It is a very old quest, the quest after the 
knowledge of the nature of living beings, one of the earliest 
on which man set out; for it promised to lead him to a 
knowledge of himself, a promise which perhaps is still 
before us, but the fulfilment of which is as yet far off. As 
time has gone on, the pursuit of natural knowledge has 
seemed to lead man away from himself into tbe further- 
most parte of the universe, and into secret workings of 
Nature in which he appears to be of little or no account ; and 
‘his knowledge of the nature of living things, and so of his 
own nature, has advanced slowly, waiting till the progress 
of other branches of natural knowledge can bring it aid. 
Yet in the past hundred years the biologic sciences, as we 
now call them, have marched rapidly onward. We 
may look upon a living body as a machine doin 
work in accordance with certain laws, and may see 
to trace out the working of the inner wheels, how these 
raise up the lifeless dust into living matter, and let the 
‘living matter fall away again into dust, giving out move- 
ment and heat. Or we may look upon the individual life 
asa link in a long chain, joining something which went 
before to something about to come, a chain whose begin- 
ning lies hid in the farthest past, and may seek to know 
the ties which bind one life to another. As we call up to 
view the long series of living forms, living now or flitting 
like shadows on the screen of the past, we may strive to 
lay hold of the influences which fashion the garment of 
life. Whether the problems of life are looked upon from 
the one point of view or the other, we to-day, not biologists 
only, bnt all of us, have gained a knowledge hidden even 
from the philosophers a hundred years ago. Of the problems 
presented by the living body viewed as a machine, some may 
be spoken of as mechanical, others as physical, and yet others 
as chemical, while some are, apparently, at least, none of 
these. In the seventeenth century William Harvey, layin 
hold of the central mechanism of the blood stream, opene 
up a path of enquiry which his own age and the century 
which followed trod with marked success. The knowledge 
of the mechanics of the animal and of the plant advanced 
apace, but the physical and chemical problems had yet to 
wait. The eighteenth century, it is true, had its physics 
and its chemistry, but in relation at least to the problems 
of the living being, a chemistry which knew not oxygen, 
and a physics which knew not the electricity of chemical 
action were of little avail. The philosopher of 1799, when 
he discussed the functions of the animal or of the plant 
involving chemical changes, was fain for the most part, as 
were his predecessors in the century before, to have recourse 
to such vague terms as “fermentation” and the like. 
To-day our treatises on physiology are largely made u 
of precise and exact expositions of the play of physical 
agencies and chemical bodies in the living organism. He 
made use of the words “vital force” or vital principle 
not as an occasional but as a common explanation of the 
phenomena of the living body. During the present century, 
especially during its latter half, the idea embodied in those 
words has been driven away from one seat after another ; 
if we use it now when we are dealing with the chemical 
and physical events of life we use it with reluctance, as a 
deus ex machina to be appealed to only when everything 
else has failed. 

Some of the problems—and those, perhaps, the chief 


problems—of the living body have to be solved neither by 
physical nor by chemical methods, but by methods of their 
own. Such are the problems of the nervous system. In 
respect to these the men of 1799 were on the threshold of 
a pregnant discovery. During the latter part of the present 
century, and especially during its last quarter, the analysis 
of the mysterious processes in the nervous system, and 
especially in the brain, which issue as feeling, thought, and 
the power to move, has been pushed forward with a success 
conspicuous in its practical, and full of promise in its 
theoretical, gains. That ag oe may be briefly described 
as a following up of threads. We now know that what takes 
place along a tiny thread which we call a nerve fibre differs 
from that which takes place along its fellow-threads, that 
differing nervous impulses travel along different nerve 
fibres, and that nervous and psychical events are the out- 
come of the clashing of nervous impulses as they sweep 
along the closely-woven web of living threads of which the 
brain is made. We have learnt by experiment and by 
observation that the pattern of the web determines the 
play of the impulses, and we can already explain many 
of the obscure problems, not only of nervous disease, 
but of nervous life, by an analysis which is a tracking 
out the devious and linked paths of nervous threads. 
The very beginning of this analysis was unknown in 
1799. Men knew that nerves were the agents of feeling 
and of the movements of muscles ; they had learnt much 
about what this part or that part of the brain could do; 
but they did not know that one nerve fibre differed from 
another in the very essence of its work. It was just about 
the end of the past century, or the beginning of the present 
one, that an English surgeon began to ponder over a con- 
ception which, however, he did not make known until some 
years later, and which did not gain complete demonstration 
and full acceptance until still more years had passed away. 
It was in 1811, in a tiny pamphlet published privately, 
that Charles Bell put forward his new idea” that the 
nervous system was constructed on the principle that “ the 
nerves are not single nerves possessing various powers, but 
bundles of different nerves, whose filaments are united for 
the convenience of distribution, but which are distinct in 
office as they are in origin from the brain.” Our present 
knowledge of the nervous system is to a large extent 
only an exemplification and expansion of Charles 
Bell’s new idea,” and has its origin in that. If we 
pass from the problems of the living organism viewed as a 
machine to those presented by the varied features of the 
different creatures who have lived or who still live on the 
earth, we at once call to mind that the middle years of 
the present century mark an epoch in 1 thought such 
as never came before, for it was then that Charles Darwin 
gave to the world the “Origin of Species.” That work, 
however, with all the far-reaching effects which it has had, 
could have had little or no effect, or, rather, could not have 
come into existence, had not the earlier half of the century 
been in travail preparing for its coming. For the germinal 
idea of Darwin appeals, as to witnesses, to the results of 
two lines of biologic investigation which were almost 
unknown to the men of the eighteenth century. To one of 
these lines I have already referred. Darwin, as we know, 
appealed to the geological record; and we also know how 
that record, imperfect as it was then, and imperfect as it 
must always remain, has since his time yielded the most 
striking proofs of at least one part of his general con- 
ception. In 1799 there was, as we have seen, no geological 
record at all. Of the other line I must say a few words 
To-day the merest beginner in biologic study, or even that 
exemplar of acquaintance without knowledge, the general 
reader, is aware that every living being, even man himself, 
begins its independent existence as a tiny ball, of which 
we can, even acknowledging to the full the limits of the 
optical analysis at our command, assert with confidence 
that in structure, using that word in its ordinary sense, it 
is in all cases absolutely simple. It is equally well known 
that the features of form which supply the characters of a 
grown-up living being, all the many and varied features of 
even the most complex organism, are reached as the goal 
of a road, at times a long road, of successive changes ; that 
the life of every being, from the ovum to its full estate, 1s 
a series of shifting scenes, which come-and go, sometimes 
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changing abruptly, sometimes melting the one into the 
other, like dissolving views, all so ordained that often the 
final shape with which the creature seems to begin, or is 
said to begin, its life in the world is the outcome of many 
shapes, clothed with which it in turn has lived many lives 
before its seeming birth. All or nearly all the exact know- 
ledge of the laboured way in which each living creature 
puts on its proper shape and structure is the heritage of 
the present century. Although the way in which the 
chick is moulded in the egg was not wholly unknown even 
to the ancients, and in later years had been told, first in 
the sixteenth century by Fabricius, then in the seventeenth 
century in a more clear and striking manner by the great 
Italian naturalist Malpighi, the teaching thus offered had 
been neglected or misinterpreted. At the close of the 
eighteenth century the dominant view was that in the 
making of a creature out of the egg there was no putting 
on of wholly new parts, no epigenesis. It was baught that 
the entire creature lay hidden in the egg, hidden by reason 
of the very transparency of its substance, lay ready-made 
but folded up, as it were, and that the process of develop- 
ment within the egg or within the womb was a mere 
unfolding, a simple evolution. Nor did men shrink from 
accepting the logical outcome of such a view—namely, that 
within the unborn creature itself lay in like manner, hidden 
and folded up, ite offspring also, and within that again its 
offepring in turn, after the fashion of a cluster of ivory balls 
carved by Chinese hands, one within the other. This was 
no fantastic view put forward by an imaginative dreamer ; 
it was seriously held by sober men, even by men like the 
illustrious Haller, in spite of their recognising that as the 
chick grew in the egg some changes of form took place. 
Though so early as the middle of the eighteenth century 
Friedrich Caspar Wolff, and, later on, others had strenuously 
opposed such a view, it held its own not only to the 
close of the century, but far on into the next. It was 
not until a quarter of the present century had been 
added to the past that Von Baer made known the results 
of researches which once and for all swept away the 
old view. He and others working after him made it clear 
that each individual puts on its final form and structure 
not by an unfolding of pre-existing hidden features, but by 
the formation of new parts through the continued differentia- 
tion of a primitively simple material. It was also made 
clear that the successive changes which the embryo under. 
goes in its progress from the ovum to maturity are the 
expression of morphologic laws, that the progress is one 
from the general to the special, and that the shifting scenes 
of embryonic life are hints and tokens of lives lived by 
ancestors in times long past. 

If we wish to measure how far off in biologic thought 
the end of the last century stands, not only from the end 
but even from the middle of this one, we may imagine 
Darwin striving to write the “Origin of Species” in 1799. 
We may fancy him being told by philosophers explaining 
how one group of living beings differed from another group 
because all its members and all their ancestors came into 
existence at one stroke when the firstborn progenitor of 
the race, within which all the rest were folded up, stood 
forth as the result of a creative act. We may fancy him 
listening to a debate between the philosopher who main- 
tained that all the fossils strewn in the earth were the 
remains of animals or plants churned up in the turmoil of 
& violent universal flood, and dropped in their places as the 
waters went away, and him who argued that such were 
not really the spoils of living creatures,” but the products 
of some playful plastic power which out of the super- 
abundance of its energy fashioned here and there the 
lifeless earth into forms which imitated, but only imitated, 
those of living things. Could he amid euch surroundings 
by any flight of genius have beat his way to the conception 
for which his name will ever be known ? 

Here I may well turn away from the past. It is not my 
purpose, nor, as I have said, am I fitted, nor is this perhaps 
the place, to tell even in outline the tale of the work of 
science in the nineteenth century. I am content to have 
pointed out that the two great sciences of chemistry and 
geology took their birth, or at least began to stand alone, 
at the close of the last century, and have grown to be what 
we know them now within about a hundred years, and that 
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the study of living beings has within the same time been so 
transformed as to be to-day something wholly different 
from what it was in 1799. And, indeed, to say more would 
be to repeat almost the same story about other things. If 
our present knowledge of electricity is essentially the child 
of the nineteenth century, so also is our present knowledge 
of many other branches of physics. And those most 
ancient forms of exact knowledge, the knowledge of numbers 
and of the heavens, whose beginning is lost in the remote 
past, have, with all other kinds of natural knowledge, moved 
onward during the whole of the hundred Ma with a speed 
which is ever increasing. I have said, I trust, enough to 
justify the statement that in respect to natural knowledge 
a great gulf lies between 1799 and 1899. That gulf, 
moreover, is a twofold one; not only has natural know- 
ledge been increased, but men have run to and fro spreading 
it as they go. Not only have the few driven far back 
round the full circle of natural knowledge the dark clouds 
of the unknown which wrap us all about, but also the 
many walk in the zone of light thus increasingly gained. 
If it be true that the few to-day are, in respect to natural 
knowledge, far removed from the few of those days, it is 
also true that nearly all which the few alone knew then, 
and much which they did not know, has now become the 
common knowledge of the many. 


(To be continued. ) 


THE KING’S LYNN ELECTRICITY WORKS. 


King’s Lynn furnishes us with the latest example of 
municipal enterprise in the matter of electric lighting. 
Taking the more ancient of our boroughs as a whole, it is 
surprising what an amount of enterprise they have displayed 
in adopting the most modern method of lighting their 
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streets and houses. In many of them, as in the case of 
Lynn, strange contrasts are frequently formed between 
modern and ancient practice. The town with which we 
have now to deal is situated on the east bank of the Great 
Ouse, in the county of Norfolk. It is distant about 44 
miles from Norwich, about the same from Cambridge, and 
10 miles from the North Sea, being at the same time a 
borough, a seaport, and a market town. The derivation of 
the word “ Lynn,” sometimes spelt “Lynne,” is somewhat 
obscure, but it is commonly believed to come from Lyn- 
a-lake, probably suggested by the wide river mouth. 
However, we frequently find the word spelt “ Len” in old 
documents, which gives rise to other conjectures as to its 
true derivation. As an old-world town, Lynn, with its 
wealth of ecclesiastical monuments and picturesque streets, 
is very interesting. So numerous and of such magnificence 
are its churches that historians have wondered at the 
ability of a town situated in the heart of a purely agricultural 
district to erect and support them. But, however, this 
may have been, it is certain that Lynn played an important 


THE ELECTRICAL ENGINEER, SEPTEMBER 15, 1899. 


art in the early history of our country, ially about 
the reign of King John. Schoolboys N the town 
in connection with the historical legend about the loss of 
King John's baggage in the Wash a little higher up. As we 
know it at the present day, the town still retains much of 
its ancient aspect, although modern luxuries have, of course, 


man of the present Electrie Lighting Committee, Mr. Frank 
R. Floyd, was the man who did the lion’s share in pushing 
the scheme through. To his energy principally the Lynn 
Corporation owe their present independence in the matter 
of street-lighting. 

Prof. Henry Robinson, M. I. C. E., was called in to advise 
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Fic. 1.—Central Station Buildiugr. 


to a certain extent crept in. It contains about 20,000 
inhabitants, and, thanks to its ancient walls, is fairly 
compact. For its size, Lynn will possess one of the largest, 
if not the largest, installations of street electric lighting 
in the Kingdom when the present scheme is carried to 
completion. 


the Corporation as to the best system for adoption at an 
early stage of the negotiations, and has been responsible 
for the design of the installation described below, even 
down to the necessary buildings themselves, and such 
accessories as connecting boxes, lamp columns, etc. The 
original scheme suggested by Prof. Robinson was for a 


Fig. 2.—View of Engine-Room. 


The idea of lighting the streets with electricity arose 
from disputes between the gas company and the 


rpora- 


steam plant to be situated in the centre of the town, but 
difficulties arose with regard to the site which led to 


the old waterworks site, shown on the plan of mains 
being selected, and a gas plant put in instead of steam. 
This site, as will be seen, is not centrally situated, but the 
town being of small area it has been possible to adopt a 
three-wire continuous-current system of generation & 

supply, with a battery of accumulators.at the generating 


tion on account of the bad quality of the gas supplied and 
the high rates of charge (3s. 6d. per 1,000 cubie feet) for 
the same. In fact, it may be said that the unwillingness 
displayed by the gas company in meeting the just demands 
of the Corporation was the prime lever in moving the latter 
body to adopt electric lighting for its streets. She chair- 
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station, and a motor-transformer sub-station, placed in a 
central position—namely, at the town hali—for balancing 
purposes. 

he works were commenced on Oct. 17, 1898, the first 
engine being delivered on April 28 of the following year, 
while the fifth and last is now being put down. The 


- 


architectural appearance, as will be seen. The main building 
comprises a commodious 5 the general appearance 
of which will be gathered from Figs. 2 and 3; a model 
battery-room, test-room, stores for meters, and general 
offices, etc. The engine-room is sandwiched between the 
battery-room and general offices, the whole forming a com- 
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Fig. 8. — View of Engine - Room. 


dynamos were delivered in March, while the battery was 
given its first charge on Aug. 4. Supply to private con- 
sumers was commenced on Aug. 17, 1899, the town theatre 
having been lighted up three days previously by special 
request. l 

With regard to the central-station buildings, a very good 
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pact block. As the accompanying illustrations show, the 
engine-room consists of two bays, iron supports being placed 
down the centre to carry the roof and overhead travellers. 
There are two of these travellers, one a 10-ton crane run- 
ning the length of the engine bay, and the other a 3-ton 
crane over the dynamo bay. The walls of the room are 
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Fic, 4. -Gas - Producer House, showing Coolers, Scrubbers, Gas- Holder, and Arrangement of Pipe Mains. 


idea of which will be gathered from Fig. 1, some difficulty 
was experienced with the foundations. The site being of 
a swampy nature, piles had to be driven in before a firm 
foundation could be secured. However, the difficulties 
were satisfactorily overcome. The generating station build- 
ings are of a very substantial character and pleasing 


lined with hard yellow bricks, a dado of black Staffordshire 
bricks being carried to a height of about 4ft. from the floor, 
which latter is of red tiles relieved by Staffordshire bricks 
round the belt-wells. Ample light and ventilation is ob- 
tained through the roof and by windows let into the walls. 


The artificial lighting is provided for by means of four arc 
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lamps worked off the %00-volt mains, 40 16-c.p. lamps | rendered a small auxiliary gasholder at the back of the 
mounted on plain fittings, and 10 wall sockets. These | engine-house (see Fig. 5) necessary in order to keep 


oe P 
lamps are controlled from a central switchboard, the incan- | the pressure of gas to the engines. Fig. 6 is a block plan 
descent lights being arranged in four circuits. of the station site. 
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Fic. 5.— Auxiliary Gas- Holder and Gas-Bag Arrangement at the Back of the Engine - House. 
The gashouse (Fig. 4), containing a Dowson gas- 


producing plant, is situated some 60 yards from the | as previously mentioned, on the three-wire system, with a 
engine-house, while a small pumping engine for supplyin 


g potential difference of 400 volts between the outers, while 
the coolers with water is housed in a portion of the ol 


The current generated at the central station is distributed 


the supply to consumers is at a pressure of 200 volta, except 
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Fig. 6.— Block Plan of Generating Station Site, with Gas- Producer House, eto. 
waterworks premises adjoining. The placing of the gas- 

producing plant at some distance from the main building 
waa necessitated by the local conditions of site, and has 


in special cases, where it will be given at 400 volta. The 
price for current per Board of Trade unit has been fixed at 
5d. tor lighting purposes and 3d. per unit for motive power. 
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The Corporation furnish estimates (free of charge) for wiring | Before entering into a detailed description of the gene- 
consumers’ premises, and meters are lent oa hire, Up to | rating plant, mains, etc., it may be. mentioned that. Prof, 
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MR. LEIGH W A MICE, AM.IEE., RESIDENT ELECTRICAL MR. JOHN PILLING, A. M. I E.E., BOROUGH BLECTRICAL ENGINERE, 
ENGINEEE, KING'S LYNN, KING'S LYAN. 


date, the number of applications made for a supply to their | Robinson’s son, Mr. Leigh Robinson, A.M.I.C.E. and 
premises amounts to 122, representing 4,500 8-c.p. lamps, | A.M.I.E.E., has superintended the installation work 


G | 
Fic. 7.— Plan of Gas Plant. 


while the consumers actually connected to the mains already | throughout. Mr. Leigh Robinson, who is 28 years of age, 
number 80. In addition to this load cai will be 900 was educated at King's College School, London, passing 
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Fic. 8. — Elevation a Gas Plant. 


from there to King's College engineering 1 


16-c.p. ‘incandescent lamps for street- ootlighting purposes 
where he remained two years, subsequently pending a 


besides 22 arcs, 
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further two years in Messrs. S. Z. de Ferranti and Co.’s| The gas-producing plant, which was supplied by Meesrs, 
. worka, Charterhouse-equare. After leaving these works | Fielding and Platt, Limited, of Gloucester, comprises 
Mr. Robinson joined bis father’s staff at Westminster, since | four gas producers, with coolers, scrubbers, gasholder, ete., 
when he has assisted in carrying out various works of | and is of the usual Dowson type, arranged to work with 
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Fig. 9.— Pian and Elevation of Gas-Engine, showing Arrangement of Pipes. 


electrical equipment, including St. Pancras and Leyton; in | anthracite coal or coke. The four sets of producers, each 
connection with the latter installation he acted as resident | of which is capable of driving two of the engines, all feed 
engineer for the Council until the works were completed | into one common gasholder, so that the production of gas 
and handed over to Mr. H. Collings Bishop. Mr. Jobn | can be regulated in proportion to the requirements of the 


Fic. 10.— View of Main Switchboard. 


Pilling, A.M.I.E.E., is the borough electrical engineer at | station, thus ensuring economy in fuel. The fuel used is 
King’s Lynn, to which post he was appointed about four | anthracite, the consumption upon preliminary tests having 
months since. Now we will proceed to a detailed description | been found to be under 11b. per 1 b.p. per hour. 

of the works at Lynn, a Each generator is capable of producing 13,000 cubic feet 
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of gas per hour. The gas passes through two scrubbers, 
one filled with coke, and supplied with a water spray, and 
the other filled with sawdust. The steam required is 
obtained from the existing waterworks boilers, though an 
independent boiler has also been installed. The main gas- 


gives an outside view of the gas-producer house, the 
coolers, scrubbers, holder, and pipe mains being also shown, 
and Fig. 5 shows the auxiliary gasholder and gasbage 
situate Sehind the engine-house, while Figs. 7 and 8 are 
respectively a plan and elevation of the gas plant. 
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FIG. 11.—Plan of Main Switchboard Connections, 


holder is 20ft. in diameter, with a 10ft. lift, while the | Coming now to the engine-room equipment, first mention 
a holder, mention of which has been made | must be made of the -engines, of which four are at 
elsewhere, is 6ft. in diameter with 5ft. lift, and is erected | present installed, the fifth being in course of erection. 
at the extreme end of the gas-main close to the engines. These engines are of Messrs. Fielding and Platt's latest 

I | design, and drive the dynamos by belt direct from the 
flywheel. Each engine is capable of developing 100 b. h. p. 
as a maximum, the ordinary constant working load being 


speci 


67 b. h. p. 
y designed for electric 1 
with single heavy flywheel and outer bea 


The engines are of exceedingly massive design, 
They are fitted 
ring, the flywheel 


— 


i eight tons, to ensure absolutely steady running. 
Each engine is fitted with Fielding’s patent self-starter and 
hand turning gear for positioning the engine, enabling one 
man to start either engine with ease. An improved 
arrangement of timing cam has been adopted, enabling 
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Fic. 18.—Another Section of Battery-Room. 
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Secnon 
of Battery-Room. 8 


SECTION 

Fic ,12.—S8ection 

The mains from the scrubbers to the main gasholder are 
12in. in diameter, and from there to the auxiliary holder, 
situate 60 yards distant, 10in. in diameter, while the 
branches to the engines are Sin. in diameter. Fig. 4 


the point of ignition to be adjusted whilst the engine is 

running, which is of great importance where varying loads 

occur, l 
(Continued on page 338.) 
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SCIENCE AND POLITICS. 

It is said that science knows no country. That 
is so. Hence we cannot go the length of some of 
our daily contemporaries in their condemnation of 
everything French. There is a beavy shadow upon 
that land, for the face of Justice is hidden, but we 
ought not to wound further the members of that 
minority who have so nobly striven in the path of duty 
and honour. Their sorrowis the sorrow of all who love 
truth. Our sympathies, then, must be with that small 
but noble band who are trying to work out the salva- 
tion of their country, to overrule fanaticism, and to 
preach the gospel of peace and goodwill. The French 
savants should be welcomed at Dover with cordiality 
as representing all that is best in the nation. When, 
however, we deal with the question of the exhibition 
next year, that is another matter, and we agree 
entirely with those who think that civilised nations 
ought to take no part in it. The exhibition is 
practically a money speculation, from which the 
Paris of no morals and no conscience hopes to 
realise cash in large quantities from the visitors. Is 
civilisation to stand by and see a man slowly tortured 
to death, and hold out no saving band? If it does, it 
shares the obloquy. Are those men who write to the 
papers and say We are commercial men, and must 
think of the shareholders, must first consider our 
pockets,” one whit better than the judges whose 
hearts failed them in the presence of their perjured 
superiors? We say not, and class them with the 
rabble that is doing its best to murder a man whom 
all the world knows to be innocent, For our part, 
unless justice is done and done at once, we shall 
refrain from reporting the exhibition, and, instead, 
will pay particular attention to the description of 
the work of those firms whose conscience does 
not permit them to condone an act of medieval 
barbarism. In face of the various letters in the 
dailies anent the exhibition, we are bound once 
more to emphasise the fact that the principle 
underlying its initiation is neither to benefit com- 
merce generally nor to elucidate scientific questions, 
but simply to attract a pleasure-loving public, and 
make all the money possible out of the visitors. 


ELECTRIC LIGHT MEMORANDA. 

Under this heading our contemporary the Journal 
of Gas Lighting, Water Supply, etc., gives its 
readers the benefit of its expert opinion on electric 
light matters generally. In the article under this 
heading in the issue dated Sept. 5 the question 
as to whether the opposition of small gas companies 
to electric light undertakings is justifiable is discussed, 
and the examples of Wimbledon and Kingston-on- 
Thames are quoted in favour of such opposition. 
The first part of the article accuses electrical engi- 
neers of prophesying and expecting the early extinc- 
tion of the gas industry. Electrical engineers 
are also represented as being quite perplexed as 
to why the gas interest in small towns should 
conspire to prevent the carrying out of electric 
lighting orders. We must confess that this 
perplexity has never come in our way, as the 
opposition of the gas to the electric light interest 
is quite natural. When, however, our contemporary 
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begins to quote instances of the disastrous state of 
small electric light undertakings, we join issue with 
it at once. This part of the article starts by 
saying it will speak generally but closely to the 
facts, whereas, on the other hand, it proceeds to 
quote estimates from Wimbledon and incorrect figures 
for Kingston-on-Thames. The main nucleus of the 
complaints our contemporary has to make with 
respect to the electric lighting at Wimbledon is 
obtained from the letter which the chairman of 
the Council recently published in a newspaper, 
and which, however correct it may have 
been in detail, is quite out of place, as an 
electric light undertaking sbculd not be judged 
until it has commenced to supply electricity, and 
been proved effective or otherwise. The last para- 
graph of the article reads as follows: Kingston-on- 
Thames is next door to Wimbledon, geographically, 
while it is in the same boat with it, speaking figura- 
tively, as regards the electric lighting business. The 
Kingston borough accounts are not professionally 
audited, which may mean much or little; but it 
usually signifies more or less elasticity in the 
relations between loans, rates, and trade revenues. 
Kingston paid its Electric Lighting Committee last 
year for public lamps the handsome sum of £3,765 
out of the rates. The sale of current otherwise appears 
to have brought in £3,485, while the bank overdraft 
rose slightly, and the balance in hand dropped from 
£813 to £105. Inasmuch, however, as the gas com- 
pany’s bill for supplying street lamps goes into the 
account, it is not a little difficult to make out how 
the electricity supply undertaking really stands. 
The growth of the consumption for the year was 
represented by an increased income of £356—not an 
extravagant rate of growth in the. circumstances. 
The concern stands the Corporation in £43,558 ; 
and although more money is continually going into 
it, the business does not respond as might have 
been expected, while nothing has yet been done to 
provide for depreciation.” 

We have compared the above figures with the 
actual accounts as certified by the Board of Trade, 
and find them wrong in every detail—for instance, 
the public lamps cost the ratepayers £720. The sale 
of current otherwise brought in £3,950, not £3,485. 
The growth of revenue for the year was £772, 
not £356. Finally, our contemporary quotes the 
capital authorised as being actually expended, 
whereas only £41,000 had been expended up to 
the end of last year. We admit that on the 
revenue account for 1898 for Kingston-on-Thames 
there is a deficit of £1,112, which had to be borne 
by the ratepayers, but this amount practically 
represents an instalment of capital which had to 
be paid off. After reading the above-mentioned 
article we have to distinctly deny that our contem- 
porary has kept even approximately near the facts. 


- CORRESPONDENCE. | 


One man's word is no man’s word, 
- Justice needs that both be heard." 


HOUSE WIRING. 
Sir,—Referring to your leader of Sept. Ist on “ House 
Wiring,” I would ask you to kindly insert the following 


in answer te your criticisms on my article of the same 
date. At the outset, I would say that I have been con- 
nected with the central-station engineer’s side of the 
question as intimately as with the contractor’s, and have 
been engaged in central-station work, if anything, longer 
than contracting. Although you admit that the fire offices 
would now accept work done in accordance with the Institu- 
tion rules, you must face the fact that the central-station 
engineers will not, or, in other words, they are obviously 
in opposition as a clique to the Institution as a body. 

I have waited to see if any central-station engineer would 
come forward to deny the charges made by me, but yours 
is apparently the only criticism. I do not say that all 
central-station engineers are unfair, but I do say that some 
are. In my own experience I have met them, and could 
name them if it were desirable. Of the unfair engineers 
I must say that they are those who are in the position 
named by me—viz., in opposition to the contractors. 
Their position is a most difficult one. If they do 
not push their wiring business, they are blamed by their 
committee; and if they do, they must take advantage of 
their official position. It is only human nature to do so. 
I should probably do so myself and cannot blame them, 
but I do say that such a temptation should be removed. 
Again, although it is the business of engineers to make the 
electric lighting a success, cases could be named where the 
success is in spite of them. Some engineers do not like 
the system condemned by me, and make no secret of the 
fact, but they are forced to carry it out by their committee. 
Perhaps some other wiring contractor who works in a 
district where the supply authorities do wiring will come 
forward ; but, of course, I know it is bad policy to rub 
a, ama the wrong way—they can make things very 
awkward. In conclusion, I would repeat that the only fair 
course, if the supply authorities do wiring, is for an 
independent inspector to be appointed by the Board cf 
Trade to test all wiring and remove all suspicion of 


favouritism.— Yours, etc., W. FENNELL. 


THE BRITISH ASSOCIATION. 


The Dover meeting, being the sixty-ninth annual meeting 
of this association, commenced on Wednesday, when the 
president, Prof. Sir Michael Foster, was inducted into his 
chair by his predecessor, Prof. Sir William Crookes, and 
gave his presidential address, a portion of which will be 
found in another column. 

Thursday is always an exceptionally busy day, in that 
at most of the sections the sectional presidents give their 
addresses. Of these and the papers read we shall speak 
in future issues. The proceedings in Section A were com- 
menced yesterday by the presidential address, after which 
the following papers were read: “On the Spectroscopic 
Examination of Contrast Phenomena,” by Dr. G. H. Burch; 
“ Preliminary Note on the Variation of the Specific Heat 
of Water,” by Prof. H. L. Callendar, F.R.S., and H. T. 
Barnes; “On the Expansion of Porcelain with Rise of 
Temperature,” by T. G. Bedford; “Recent Magnetic 
Work in North America,” 9 fak L. A. Bauer; and Report 
on Methods of Determining Magnetic Force at Sea. The pro- 
posed arrangements for this section are tbat on Friday 
papers on electricity and magnetism and mathematical 
physics will be read ; on Satnrday the visit of the French 
Association will take paon and papers will be read by 
Profs. Lodge and J. J. Thomson ; on Monday the section 
will meet in two departments: (a) mathematics, (b) 
meteorology ; on Tuesday will be read electrical papers 
and platinum thermometry ; and on Wednesday, optics 
and general physics. 

Amongst these papers and these various subjects are the 
following: “The Mutual Induction of Co-axial Helices,” 
by Lord Rayleigh ; Radiation from a Source of Light in 
a Magnetic Field,” preliminary report of the committee, 
consisting of Prof. G. F. 5 (chairman), Thomas 
Preston (secretary), Profs. A. Schuster, O. J. Lodge, and 
S. P. Thompson, and Drs. Gerald Molley and W. E, 
Adeney ; “ Electrolysis and Electro-Chemistry ” ; report of 
committee, consisting of Mr. W. haw, Mr. E. H. 
Griffiths, Rev. T. C. Fitzpatrick, Mr. S. Skinner, and Mr, 
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W. C. D. Whetham ; “ Fermat’s Numbers,” by Lieut.-Colonel 
Allan Cunningham, R E.; “The Production in Rarefied Gases 
of Luminous 1 97 in Rotationabout Linesuf Magnetic Force, 
by Mr. C. E. S. Phillips; The Notation of the Calculus of 
Differences,” by Prof. J. D. Everett, F.R.S. ; “ The Theory 
of the Electrolytic Pressure, by Mr. R. A. Lehfeldt ; 
“ Proposals for a Standard Scale of Temperature, based 
on the Platinum Resistance Thermometer,” by Prof. H. L. 
Callendar, M.A., F. R. S.; The Hydro-Aérograpb,” by 
F. Napier Denison; Method of Making a Half - Shadow 
Field in a Polarimeter by Two Inclined Glass Plates, by 
Dr. J. H. Poynting. 


THE KING’S LYNN ELECTRICITY WORKS. 
- (Concluded from page 836.) 


Since the dynamos will be used at times for charging 
batteries, the engines are designed so that they may be run 
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old waterworks chimney shaft. Water for the 
cylinder jackets is provided by the same pump whi 
supplies water to the gas coolers and scrubbers above 
described. The general appearance of these engines is 
shown by Fig. 2, and a 1 and elevation of one engine, 
with pipes, is given in Fig. 9. | 

The overhead travelling cranes were also supplied under 
Messrs. Fielding and Platt's contract. As mentioned else- 
where, the crane on the engine side of the house is designed 
to lift 10 tons, and the one on the dynamo side three tons 
Each has a span of 17ft. 7in. from centre to centre of the 
rails, and the chains for operating the lifting and travelling 
motions hang from the lifting gear. Their height from the 
floor level to the rails is 12ft. 4in., and there is a clear 
headway of 4ft. above the rails. 

Now we come to the electrical equipment of the station. 
Starting with the dynamos (Fig. 3), it must be mentioned 
that these were supplied by the General Electric Company, 
Limited. They are of this firm’s well-known continuous- 
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Fic. 14.—Plan of Mains. 


at about 10 per cent. in excess of their normal speed. It 
was also specified that the engines should not consume 
more than 85 cubic feet of gas (of 145 thermal units 
calorific value) per hour per indicated horse-power, and 
that their normal speed should not be less than 150 revo- 
lutions per minate at full load. The exhaust pipes from 
the engines discharge separately into silencing boxes, the 


outlets from which are carried into a flue connected to the 


current shunt-wound type, and are separately excited of 
the 400-volt mains. They are driven by the 

flywheels by means of belting, and are fitted with 8 
lubricators. At the normal speed the full - load output 

each machine amounts to 40 kw., ranging from 88 amperes 
at about 450 volts to 80 amperes at 500 volts terminal 
preasure. When completing the charge of the battery the 
normal speed may be increased by 10 per cent. which 
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suffices to give the extra voltage required. The stipulated | as desired. A resistance is provided in 
required that each dynamo should generate its full- | switch. 


teats 
load output with the driving engine delivering 65 b. b. p. 
on the dynamo pulley. | 
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Fia. 15.— Diagram. of Sub-Station Switchboard Cannections. 


Although the machines are intended to run with separate 
excitation in ordinary work, they are arranged in case of 
emergency for self-excitation. To this end the terminals 
of the magnet coils are connected to a small switchboard 
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Fic. 16.— Incandescent Lamp Column. 


fixed on the dynamo and fitted with a two-way double-pole 
twitch for connecting to the separate or self-exciting leads 


the field-breaking 


The main switchboard, as will be seen on referring to 
the view given in Fig. 10, is approached from the floor- 
level.. The board has been constructed according to speci- 
fication by the General Electric Company, Limited. It is 
divided into panels as usual. These are of polished slate 
mounted on an iron framework with T-iron supports. The 
rheostat switches are placed on a slate table supported on 
iron brackets in front of the centre panel. Ample space is 
left behind the board, ensuring easy access to the con- 
nections, a plan of which is shown in Fig. 11. With a few 
exceptions, the switchboard instruments, switches, plugs, 
etc., are of the above firm’s own make. The switches and 
plugs are certainly not characterised by any want of metal, 
being, on the contrary, of a particularly massive type and 
excellent finish, The ampere and volt meters are of 
the well-known Stanley pattern. Magnetic cut-outs are 


Fie 17.- Incandescent Lantern for Suspension Across Street. 


mounted on the accumulator panel designed to act when 
the charging current falls to zero and before the reverse 
current rises to 15 amperes. The starting and regulating 
resistances are of iron wire, and are carried on porcelain 
insulators mounted on iron frames, the former being 
arranged in 18 sections in series. The dynamo fuse blocks 
are of the two-way type, with duplicate screw plugs and fuses. 
These plugs have flat contact surfaces on to the bars in front 
of the slate slabs, so that in the event of one fuse blowing 
the second fuse may be immediately put in circuit by simply 
screwing the reserve plug home. The feeder bars are 
mounted in front of the board, while the omnibus bars are 
at the back of the board as usual. Each dynamo is ro- 
vided with a separate ampere and volt meter, and the three 
feeders likewise with separate ampere-meter. Each dynamo 
circuit is further provided with a recording watt-hour meter. 
The battery panel contains four regulating switches, arranged 
respectively to cut out one, three, or five cells as required, 
an Aron ampere-hour meter, a battery amperé-meter, and 
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the necessary fuse block and screw plugs. It is needless 
to detail the switchboard instruments and connections 
3 here, all that is necessary being shown by Figs. 10 
and 11. 
It may be mentioned, however, that Mr. W. A. Dyer, 
A.M.LE.E., has superintended the carrying out of the 
whole of the work under the General Electric Company’s 
contract on behalf of the firm. 

The battery-room (Figs. 12 and 13) is situated at the switch- 
board end of the main building, and has been equipped by the 
Chloride Electrical Storage Syndicate, Limited. The battery 
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Fios. 18 AND 19.—Elevations of Arc Columns, 


consists of 225 cells of this firm's well-known Chloride “R” 
type; the boxes are of glass, and each contain eight positive 
plates and nine negative plates of the Chloride standard 
size. The specification required that the battery should be 
capable of discharging at the rate of 40 amperes for 10 
hours, or 80 amperes for four hours, without the E. M. F. of 
any cell falling below 1:85 volte. The cells are mounted 
upon pitch-pine bearers, being insulated from same with 
the usual glass insulators. The bearers rest upon cross 
bearers, the latter being insulated from earth by large 
porcelain insulators. The connections between the regu- 
lating cells (which are 38 in number) and the switchboard, 


consist of copper rod so far as the engine-room, when they 
are changed to cable by means of a terminal. 

The system of distribution at Lynn, as previously men- 
tioned, is a continuous-current three-wire one, with 200 
volts on either side of the middle conductor, and the service 
mains are fed by two-wire feeders at six different A pap 
(see plan of mains, Fig. 14). The balance is obtained by a 
third or neutral wire feeder from the sub-station balancing 
machines at the town hall, and two distributing mains, 
which are run directly to the main switchboard at the 
generating station. A brief description of the sub-station 
equipment may not be out of place here. This comprise 
two motor-transformers, each having two armatures wound 
on the same drum with a 80-segment commutator at either 
end. The armatures are wound fora current of 50 amperes 
at 200 volte, or 400 volts across the two leroy E The 
field magnets are separately excited at 400 volts from the 
outer mains, while the exciting circuits are each provided 
with a fuse and switch arran to discharge the field 
through a non-inductive resistance without a flash. The 
leads connecting to the mains are provided with the 
following swicches, etc., mounted upon a slate slab switch- 
board supported by a iron frame: 

Positive main: a fuse to give at 75 amperes anda 
starting switch with six stops, one being the off position 
and the other five connected to resistance coils divided 
into four sections. 

Middle conductor: a single-pole double-quick break 
switch and a two-way fuse block, one fuse being connected 
in series with a resistance capable of carrying a current of 


-Fra 20.— House Junction Fuse Boxr—Section on Line A B. 
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Fic. 21.—House Junction Fuse Box—Pian. 


100 amperes without blowing and capable of carrying 90 


amperes continuously. 

. main: a fuse to blow at 75 amperes, a single- 
pole double-quick break switch, and an ampere-meter to 
read up to 70 amperes placed in series with each armature. 
The machine is started from middle and positive conductor 
as a motor, and when up to full speed the negative con: 
ductor is switched on. 

The current on the middle conductor may reach 100 
amperes without overloading either of the armaturen 
When this current is exceeded, one fuse will blow and the 
current will be diverted through the resistance and cont 
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quently reduced, since the pressures will thereby be allowed 
to get a few volts more out of balance. If the current is 
still excessive, the second fuse will give way and cut off 
that conductor, but the failure of the first fuse will gene- 
rally give sufficient warning of excessive loading, and the 
regulation can then be attended to by band. 
he switchboard has also two voltmeters reading up to 
250 volts, with fuses on the leads connecting to the mains. 
A diagram of the sub-station switchboard connections is 
shown in Fig. 15. The sub-station is of an exceedingly neat 
and practical design, and the whole of its equipment has 
10 . and put in by the General Electric Company, 
imited. 
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Fie. 22, — House Junction Fuse Box—Section on Line C D. 


Now to return to the distributing network of mains, the 
whole of which have been supplied and laid by Messrs. 
Siemens Bros. and Co., Limited. The cables leaving the 
generating station are two 15 square inch and one 1 square 
inch unarmoured feeders, and one unarmoured main in a 
line of six-way Doulton stoneware conduit, and also a 
triple-concentric main, A size, which serves a new district 
near the dock, and enters the station in the opposite 
direction from the other cables (see Fig. 11). The conduit 
line runs out into the main road, where the ‘1 square inch 
feeder divides into two cables, one running as an armoured 
cable to a point in the Gaywood-road and the other 
continuing in the conduit line to a feeding box opposite the 
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Id. 23. —Section through Public Lamp Service Box. 


railway station. The cables are in all cases carried across 
the roads in cast-iron pipes, two 4in. pipes being provided 
on all conduit lines to allow of extension, and each armoured 
cable being drawn into a Sin. cast-iron pipe. The six-way 
conduits are laid from the generating station to the junction 
of Blackfriars-road and Norfolk-street, where they are con- 
tinued in four-way conduita, one line carrying a ‘15 square 
inch feeder and main being laid down Norfolk-street to the 
junction of Broad-street and Chapel-street, where the con- 
duits stop and the feeder divides into two armoured feeders, 
one branch running to the post office and the other to 
St. Nicholas’s Church at.corner of Chapel-street. The other 
four-way conduits are laid down Blackfriare-street past 


the railway station, where the ‘1 square inch feeder 
is connected into the network, and the conduits are 
then continued with three ways carrying the other 
‘15 square inch feeder and a distributing main. These run 
to the junction of London-road, where the conduits stop, 
and this feeder divides into two armoured cables, one 
serving the London-road and the other running to the end 
of High-street in St. James’s-road. The armoured cables 
are everywhere covered by a creosoted board laid over 
them to serve as a protection, and as an indication of their 
existence in the case of further excavation in the streets, 
The cables themselves are composed of plain copper con- 
ductors, insulated with impregnated fibrous material and 
lend-cased. The unarmoured cables are further protected 
by a short layer of tarred yarn and thoroughly compounded, 
and the armoured ones by two layers of steel hooping 
and tarred yarn as usual. The insulation resistance 
measured when laid before service connections were made 
was 2,000 megohms per. mile between either conductor 
and the other two connected to earth. The method of 
making services and the various joint and fuse boxes 
are all of Prof. Robinson’s design. In order to 


Id. 24.—Section of Fuse Box on Triple Concentric Mains, 


simplify the making of services on both sides of the system 
the polarity of the outermost conductor of the mains is 
reversed at intervals by means of special boxes, and as the 
neutral wire is the middle wire the cable connections need 
only be made on to the outer and neutral, thus obviating 
the necessity of cutting down to the innermost conductor 
and enabling connections to be put on with only one side 
of the system being cut off at the street disconnecting 
boxes, the middle or neutral being earthed at the generating 
station. The public lamps and private services are connected 
to the mains by means of indiarubber braided wire run in 
wrought-iron tubes and connected by fuses to the terminals 
in the service boxes. 

The street-lighting is effected by means of incandescent 
lamps in specially designed ornamental lanterns (Figs. 
16 and 17) on posts in streets where the paving or 
roads are sufficiently wide, and supported on wall 
brackets or on suspension wires where the streets or 
footways are too narrow to allow of posts being used. The 
lamps are run off the distributing mains in parallel, and 


FId. 25,—Plan of Fuse Box on Triple Conoentric Mains. . 


200-volt lamps are used throughout. In the more important 
„ and corners are lamps (Figs. 18 and 19) are 
to be placed, and these are either open arcs run four in 
series on the 200-volt mains, or enclosed arcs run two in 
series on the same voltage. 

In High- street. which is a narrow and busy street, the 
lighting is to be effected by means of lamps suspended on 
ornamental wrought-iron arches carried on the walls of the 
buildings on opposite sides of the street. 

The whole of the work connected with the mains and 
conduits and street lighting is being carried out by Messrs. 
Siemens Bros. and Co., with the exception of the lamp-posta, 
brackets, and arches, which have beon purchased direct 
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from the founders (Messrs. Law, of Glasgow). Since tho 


commencement of the work it has been decided to replace 
all the public gas lamps by electric ones throughout every 
street in the town, the extensions having been placed with 
the same firm. 

The cables laid up to the present are as follows: 
15 square inch concentric unarmoured feeder, 1,863 yards; 
1 square inch concentric unarmoured: feeder, 622 yards; 
‘1, (033, and ‘1 square inch triple-concentric unarmoured 
main, 1,506 yards; 15 square inch concentric armoured 
feeder, 1,281 yards; ‘1 square inch concentric armoured 
feeder, 472 yards; 15 square inch single (neutral wire) 
armoured feeder, 140 yards; ‘1, O33, and 1 square inch 
triple-concentric armoured main (A size), 8,628 yards; ‘05, 
025, and Ob square inch triple-concentric armoured main 
(B size), 4,242 yards. 

A few more details of the service boxes, etc., all of 
which have been designed by Prof. Robinson, may not be 
out of place here. The house junction fuse-box used at 
Lynn, sections of which are shown in Fig. 20, 21, and 22, 
consists of a cast-iron box in two halves, which bolt together ; 
the lower part is filled with compound after the house service 
leads have been connected. In the top part of the box is 
a porcelain dish which contains the fuses. The leads from 
the mains are brought through ebonite bushes which are 
3 in the bottom of the top part of box to the 
use-holders. The top covering for this box is glass, 
so fitted as to keep out water. Each of these boxes 
are fixed in brick pits and provided with a cast-iron 
frame and cover, so that they are accessible at all times. 
The public lamp service box (Fig. 23) is somewhat similar 
in construction to the house fuse-box, but instead of having 
a porcelain dish, it has glass tubes to cover the fuse between 
the service cable to lamp and main. Figs. 24 and 25 show a 
combined disconnecting and fuse box on the triple-concentric 
mains. This box consists of three parts. The centre part 
is provided with holes, into which are screwed ebonite 
bushes, and through these the gunmetal connection from 
the mains pass which carry the links or fuses. After 
the connections are made the box is bolted together, and 
the lower part filled with insulating compound. There is 
a cover of sheet glass, and over this an additional cover 
made of tin plate, with handle for lifting on and off for 
inspection of fuses, etc. These also are placed in brick 
pits with frame and cover. 

The arc lamps for street-lighting purposes are of two 
types —i. e., the Davy (Fig. 19) and Siemens. The former 
are of the enclosed variety, arranged to burn two in series 
on a 200-volt circuit. The outside of the lamp consists of 
an ornamental metal spinning and an opal globe, while the 
latter are of the well-known “band ” tvpe, constructed to 
burn four in series on a 200-volt circuit. They are fitted with 
globes and lanterns modified so as to suit special canopies 
supplied with the posts made by Messrs. Laws. 

he two-light and single-light incandescent fittings for 
street-lighting are of the patterns shown in Figs. 16 and 17, 
and consist of a clear well glass, enamelled reflector, and orna- 
mental cover. The reflector is made in two pieces. One 
piece is perforated for the insertion of lamp or lamps 
and fixed to the cover of the fitting; the other part 
is hinged at one side and fastened by means of a catch 
to the cover, which is further secured by means of a 
small set screw. The holders are attached to a small 
watertight box, which can be opened to facilitate 
wiring in the manner shown by the drawings. The 
lips of the well glasses are held tightly between rubber 
guskets, which assist to keep the inside of fittings water- 
tight. An ornamental finial is used in the case of the 
fittings being hung from suspension wires carried across 
some of the streets. The single-light incandescent fittings 
fcr the arc lamp-posts consis: of clear well glass fixed in a 
hinged frame attached and locked to the cover of fittin 
much in the same way as in the case of the ornamenta 
fittings. The inside of the cover is enamelled. 

In conclusion, we may congratulate King's Lynn on 
the possession of such a splendid little installation. 
For ite size we should fancy King’s Lynn has broken 
the record so far as load on the mains at startin 
is concerned. The town numbers but 20,000 inhabi- 
tants, while its area amounts fo 3,061 acres and 


being in 


shops, the writing stating what part of the m 
particular piece was, the output of the completed machine, 
and its ultimate destination. 
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its ratable value to between £70,000 and £80,000. The 
street-lighting is in a measure unique, and its extent 
accounts to a considerable degree for the favourable 
position of the load at starting. It may be interesting to 
note that the Corporation only obtained their provisional 
order for electric lighting in 1896, and that the outlay 
decided upon initially was £30,000, though the fifth engine 
and dynamo represents an extension to the original scheme. 
The work of design and instalment seems to have been 
catried out in a very thorough manner throughout, and 
all are to be congratulated upon the early success of the 
enterprise. 


THE INSTITUTION IN SWITZERLAND. 
(Continued from page 295.) 


5 the writer being in Switzerland and che printer 
ogland, and more especially to the character of the 
writing the printer has had to decipher, various mistakes 


have been made in spelling. These may go, but on the 
map, p. 305, read “ 2,000,” not 20, O00 inhabitants, and 
in supplement for Aug. 11, p. 3, read “concert hall” for 


“ town hall.” 
The visit next to Rheinfelden on the programme was 


Baden, to the factory of Brown, Boveri, and Co. The 


visitors on ariving at the works were divided into several 


parties, each party having its own special guide to take it 


through the works. The interior of thess works must have 


been a startling revelation to many members, for few English- 
men previously realised the bigness of the Swiss electrical 
industry. Here, however, they saw machines of all sizes in 
process of construction, and the works filled with an army 
of skilled men. One feature of care and forethought showed 
how eager our hosts were to save their visitors needless 


trouble, and one which might well be copied by others. 
We refer to the writing in large letters, and in our mother 
tongue, upon all the larger pieces of work throughout the 

ine that 


It is an economic question 
of great interest to explain how Mr. Brown can compete 
successfully against our own makers for, say, such machines 


as he is constructing for Portsmouth. A solution to this 


problem was offered by the President and others later on, 
but while a very taking solution, it is only partly correct. 
The solution offered was that Switzerland had the 
mep, and the men had the trained brains, thanks to 
such magnificent institutions as the Zürich Poletechnicum, 
with ite array of professional ability and genius. But to 
our immediate subject. The notes of Prof. Wyssling give 
the following information relating to this firm: There are 
two factories—one at Frankfort-on-Main, the other at 
Baden—the latter being by far the more important 
employing about 1,300 hands, while that at Frankfort 
employs some 350, with a staff respectively of 170 and 40. 
The motive power is obtained from the River Limmat 
the distribution being by two-phase alternating current, 
with about 60 motors. It was, we believe, in 1891 that 
Mr. C. E. L. Brown severed his connection with Oerlikon, 
and with his colleague, Mr. Boveri, founded the firm of 
Brown, Boveri, and Co. at Baden. Work was not com- 
menced at Baden till 1892, since when some 8,100 gene- 
rators and motors have been constructed, with an output 
of about 250,000 h.p., together with some 4,700 trans- 
formers, having about 100,000 kw. capacity, while there 
are in course of construction generators and motors of 
about 75,000 h.p. output, and of these, 25 generators are 
over 1,000 h.p. each, and six are over 2,000 h.p. each, a 
turnout of which any company would feel proud. The 
largest generator built by the firm was 25,000 h.p., and the 
largest motor 1,000 h. p. 


(To be continued. ) 


Dissolution of Partnership.—The “tpartnership heretofore 
subsisting between W. H. Clegg and C. D. Falcke, carrying on 
business as electrical engineers ab 6 Sand 7, Areade- ebam 
Corporation-street, Birmingham, under the style of the Birming- 
ham Installation Company, has been dissolved, as and from 
Aug. 19, 1899, by mutual consent, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 


QUESTIONS. 

201. If you had to decide between a ‘‘double-acting ” and 
** single-acting engine for coupling (direct) to a generator 
on which there would be some extreme variations in lanad, 
meen or you select? Give reasons for your decision.— 


202. What is the effect of joining a condenser (1) in series, (2) 
in parallel, with an alternating circuit ?—H. B. 


ANSWERS. 

Question No. 195.—What class of battery would you prefer for 
spark coil on oil motorcars? Describe a method of testing 
its capacity. 

Best Answer to No. 195 (awarded 10s.).—The advantage 
of a primary battery for this class of work is that all mate- 
rials for recharging can be carried on the motor, and the 
work of changing the plates or the liquid is easily accom- 
plished. It will be necessary, however, to have a battery 
of low resistance to avoid wasteful losses. The type of 
primary battery which naturally suggests itself is the 

ichromate cell, with zinc and carbon plates both immersed 
in the bichromate solution. This gives a low internal 
resistance and a high E.M.F. The great disadvantage 
of this cell is the rapidity with which the zinc is 
consumed by the bichromate solution, quite apart from 
the electrical consumption of the metal. But if it is 
impossible to have secondary batteries conveniently charged, 
such a pri battery would be one of the most satis- 
factory of its class. If, however, spare sets of secondary 
batteries can be kept and charged as wanted from some 
convenient source of supply, they are undoubtedly best 
owing to their low internal resistance and higher capacity. 

The choice will need to be guided by circumstances. 

As to a method of testing the capacity of the battery, 
all that is necessary is to join it up in series with a suitable 
ammeter, and to put enough resistance in circuit to allow 
the normal working current of the battery to pass. Then 
the ammeter must be read at various times, and the total 
time during which the battery will give ite full current 
before needing to be recharged must also be noted. The 
average current in amperes multiplied by the time in hours 
will give the capacity of the battery in ampere-hours. The 
cost of the charge being ascertained, this will afford a 
means of comparing total prices of various types of cells, 
and this probably will, in the end, determine which is most 
suitable for use with the spark coil.—T. C. 

Answer to No. 195 (awarded 5s.).—The most con- 
venient, cleanest, and safest cells to be used on motorcars 
are obviously some form of dry cell. The best form of 
cell for the pu is that of Dr. Leesing’s, which has been 
put to some independent and severe tests, and by which it 
has been proved to be possessed of very high efficiency, 
low internal resistance, good insulation, and reliable 
recuperative powers. These cells neither leak nor burst. 

In making an examination of the cell to be used connect 
up the apparatus as shown in the accompanying diagram, 
using the potentiometer. Placing in circuit with the cell a 
manganin resistance, say, of one or two ohms, or “ accord- 
ing to the current required,” this is joined across the 
terminals of the cell, C, and the time of starting this 
current noted ; two leading wires are also taken from the 
same terminals to the potentiometer. The potential differ- 
ence between the terminals of the cell to be tested (on 
closed circuit) is then measured and compared with that of 


a Clark cell, and the instant at which this measurement is 
made is also observed. Remove the resistance, r, and test 
the potential difference between the terminals of the cell 
on open circuit, again noting the time. 

Let the potential difference in volts on open circuit be V, 
and the potential difference between the same points when 
the cell is on short-circuit by resistance, r, called v, 
then calling the internal resistance r, by Ohm’s law 


ee 
R RTr 
Now, since the current which the cell is sending at that 
instant = 8 
Instant = R’ 
voR+vr=VR; andr = GR 


v 
By this the internal resistance of the cell is known at 
the instant when it is sending a current of = amperes. 


These measurements of V and v must be repeated at 
intervals of time, which should be noted, until the 
cell is run down. Then the results are plotted 
out in a series of curves, marking the time intervals 
in minutes on the horizontal, and marking off 
on the vertical position to some suitable scale, 


V, 8 and r. Draw curves through the points obtained, 


and these will give the curves of E M. F., current, and 
internal resistance. The ampere-hours output of the cell 
may then be calculated from these results up to the end of 
each hour. The cell recommended belongs to the well- 
known type of modified Leclanché cell, the depolariser 
being black oxide of manganese, and the exciting fluid 
salammoniac. Each cell is contained in a porcelain outer 
cylinder, highly glazed, and is securely sealed up. The 
height of each cell is 6Zin., and almost 3jin. diameter, and 
the average weight is about 3lb. 2oz. 


The following tests were made upon three celle, taken 
at random from a large number. The E.M F. of each cell, 
as compared with that of a Clark’s cell, was found to be 
1:47 volts, the variation on the different cells being 
inappreciable. The resistance of the cells were next 
ascertained under very severe conditions, tbat is, when 
generating heavy currents, varying from 2:25 to as much as 
375 amperes. Notwithstanding the severity of the teste 
the resistances were found to have the following very low 
values for the above size of cell: No. 1 cell = 222 ohm; 
No. 2 cell = 166 ohm; No. 3 = 121 ohm. The cells 
were then discharged in series through a constant external 
resistance for 45 hours continuously, the currents given 
varying from 113 milliamperes at the start to 36 milliampercs 
at the end of the 45 hours. Measurement of E.M.F. and 
resistance were made at intervals during thedischarge, and at 
the end these were 76:2, 787, and 74:7 per cent. of their 
respective values at the beginning of the tests, whilat 
the average resistance had on 7 risen to about à4 ohm per 
cell. Tbe cells were then allowed to rest for five days, 
during which the E.M.F.’s returned to 99, 99 4, 92 0 per 
cent. respectively of the before-named values. On dis- 
charging continuously for a further 24 hours through the 
same resistance as before, the current fell from 108 milli- 
amperes at the start to 80 milliamperes at the end of the 
24 hours. Simultaneously the E. M. F. s had fallen to 
72:3, 74, and 68 8 per cent. respectively of their first 
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value. Ina further test of these cells, when the current 
was kept on continuously day and night, the E.M.F.’s of 
the cells being 1:455, 1:47, and 1:466 respectively before 
closing the circuit, after 71 hours’ continuous working it 
was found that the E M.F.’s were 1:280, 1:297, and 1:308 
volta respectively, or 88, 88:3, and 89 2 per cent. of their 
original value, and on the cells being run for 266 hours the 
current = 12°3 milliamperes per cell. The above test shows 
that when these cells are used, currents may be taken 
without breaking circuit for 260 hours.—J. C. B. 


Answer to No. 195 (awarded 5s.).—A secondary battery 
is undoubtedly the best for working the spark coil. Suit- 
able sizes are now made in convenient acid-proof boxes, 
with special precautions to guard against internal short- 
circuits through rough usage. Comparing them with 
primary batteries, we find: (1) they are more compact, 
and require less attention; (2) when charged, current can 
be taken as required, and there are no plates to be lifted 
out of the solution when current is not actually being 
taken, as in moat primary batteries; (3) they give off 
practically no fumes ; (4) they can be easily and economi- 
cally charged at any place where electrical energy is avail- 
able, and even if a small gas-engine and dynamo has to be 
kept for the purpose it is usually more satisfactory in the 
long run. 

he quantity or ampere-hour capacity is easier to deter- 
miue than the energy capacity, and probably quite sufficient. 
Before commencing any tests the battery should be brought 
to a healthy condition by charging and discharging a few 
times under normal conditions. The cells after being fully 
charged should now be discharged at their normal rate, 
and the duration of the discharge noted. The diagram 
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shows the connections. The resistance should be adjusted 
so that the normal current is not exceeded, as indicated by 
the ammeter. At intervals the main switch should be 
opened and a reading of the voltmeter taken; when this 
has fallen to 1:85 volts per cell (in series) the discharge 
should be stopped or the plates will be injured. Supposing 
that a current of five amperes bad been maintained for six 
hours, the capacity would be 30 ampere-hours. If we had 
had three cells in series they would then each have a 
capacity of 30 ampere-bours, for the five amperes would 
have passed through each.—H. R. C. 


Question No. 196.—Why do manufacturers recommend twin 
cable for arc lighting in series in preference to concentric ? 
Best Answer to No. 196 (awarded 10s.).—It is difficult to 
see why twin cable should be preferable to concentric, 
especially for arc lighting in series, as the question seems 
to suggest. But two possible reasons may be given. One 
is the difficulty of jointing on to concentric cable in a 
satisfactory manner. Joints are made with less trouble on 
to twin cable, and as the wires run side by side they are 
both easily accessible. This reason, however, would seem 
to apply eqaally to other classos of work, under ordinary 
circumstances. 

The other reason, which is also capable of general appli- 
cation to all high-voltage work, is that of insulation. 
Where ors conductor completely surrounds the other, there 
are pres 
break down. But where they lie side by side there is 
really ouly one point where they are near one another, and 
if the insulation there is safe, it will be safe all through. 

These two appear to be reasons for the preference stated, 
though, as has been pointed out, they do not apply 

v naively to arc lighting in series.—T. 8 


tically an infinite number of points which may 


AYR ELECTRIC LIGHTING. 


The following report by Mr. A. J. Fuller, burgh electrical 
engineer, has been submitted to the Ayr Town Council : 


I have pleasure in submitting to you a brief summary of the 
work overtaken and of the progress attained during the past 


year. 

Works Plant.—All the plant at the works wrought satis- 
factorily during the year. Any trifling de ga that were 
necessary our own men were able to make good. 

Extensions at Works.—In the early part of the year we were 
somewhat crippled in our mains extensions by the lack of power 
at the station, but the completion of the two 200-kw. sets has 
now placed us beyond anxiety on this point for all immediate 
purposes. The new plant gives promise of fully working up to 
our anticipations. To meet the increased requirements of our 
plant, we have now in full working order two additional boilers 
Ott. by 8ft., the type being the same as that of the original. 

Switchboard.—Four additional circuits have been added to 
the switchboard. 

Mains.—Our mains, both high and low tension, were very 
little affected during the year, but, as you are aware, owing to 
the excessive rains of last winter, some of our transformer 
boxes were flooded, and consequently gave us a great deal of 
trouble and annoyance. As I then explained, the only way to 
get over this difficulty was by way of sub-stations. 

Sub-Stations.—Three new sub-stations were built during the 
year—viz., library, harbour, and Tam’s Brig. These have 
been completed and are in operation. We have also finished 
the fitting up of the one at the Wallace Tower, and there are in 
process one at the statue and one at Blackburn- road. 

Cable Extensions. Close on five miles of cable was laid down 
in the course of the year, including 76 new connections, making 
a total of 501 consumers. 

Public Lighting.—Forty-five additional arc lamps were con- 
nected and 10 incandescents. 

Harbour Lighting.— All the extensions for the lighting of 
the harbour were carried out by our workmen, and 10 arc lamps 
were added from this source. 

Financial Results 7 the Fear. — From the figures set forth in 
the analysis which I give, it will be seen that the results of 
1898-9 show a considerable improvement on the previous year. 
The lamp connections for private lighting alone increased from 
8,227 to 12,645, or about 54 per cent. The total number of 
lamps connected (arcs, incandescents, in 8 c.p.) is 14,544. 
Our output has gone up from 191,886 to 366,784 units, or 
52 per cent. The works costs have decreased °15d., while 
the total costs have decreased from 2°80d. to 1°95d., or ‘85d. 
per unit. This result is very gratifying, considering that we 
spent a good deal extra money for cartage of coal to and from 

alkland Junction, an expense which will not again be incurred, 
as the coal store has now been removed to the vacant ground at 
the works. Taking for comparison the last published accounts of 
other similar undertakings, numbering 61 owned by local autho- 
rities and 39 by companies, I find that we stand twenty-second on 
the list of lowest total costs. A few stations in Scotland may be 
worth stating : Ayr, 195d. per unit; Aberdeen, 1°97d. per nuit; 
Dundee, 2°31d. per unit; Glasgow, 2°Od. per unit; and Kelvin- 
side, 4:07d. per unit. As will be observed from the published 
abstract of accounts, our receipts have increased proportionate 
to our unit output. This year our balance over total costs is 
£1,279, so that after payment of interest on mortgage debt we 
have a surplus of over £100 towards the redemption of our 
capital expenditure. It is apparent, therefore, that we are 
rapidly overtaking all the charges set against us, including 
sinking fund. The small balance of this last year, I confidently 
anticipate, is only the harbinger of substantial balances certain 
to result both in the present and in the future years of these 
works, and which will amply justify your wisdom and foresight 
in retaining in the hands of the ratepayers this important 
branch of public supply. 

[Details of the accounts appeared in our issue of Sept. L 
The average price obtained per 16-c.p. lamp was 4 97d. (5°65d.) 
for private and 1°88d. (1°53d.) for public lighting. ] 

The following communication has also been submitted by 


Mr. Faller to Mr. Fraser, convener of the Lighting Com- 
mittee, in reference to free wiring: 


Dear Sir,—In accordance with instructions given at the last 
committee meeting, I have much pleasure in giving below my 
report on the above. It is now over two years since the ides of 
introducing some system of assisting occupiers of housesand shops 
to wire their premises was thought of in this town, and adver- 
tisements were then issued inviting tenders for the wiring of 
houses on some such plan. Three or four schemes were, if I 
remember rightly, received, the only one of consequence being 
that from the National Free Wiring Syndicate. The terms 
offered by this company when fully considered by the committee 
at that date were not thought to be sufficiently favourable to the 
ratepayers to justify the committee adopting them. The rental 
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or charge which was proposed by the above company was at the 
rate of 14d. per unit consumed by the customer, that is to say, 
that for every unit charged to the customer by the Corporation 
14d. would be added, bringing the charge per unit up from 6d. 
to 74d., the odd 14d. being handed over to the company after 
the account had been collected. The terms offered also included 
a purchase clause enabling the proprietor to purchase the wiring 
or fittings at the end of a given period. The whole question 
was then dropped for some months, when the Secretary of State 
and the Board of Trade were approached with a view to obtaining 
sanction to borrow money to wire consumers’ premises ourselves, 
the electricity department carrying out the work. The replies 
were on the whole fairly favourable, the only serious objection 
being that the works could not then be considered a paying 
concern.” This objection cannot now, however, be raised. 
Negotiations were still in progress when the Burgh Bill was 
promoted, and eventually it was decided to include in the Bill 
an application for powers to borrow money for what is nominally 
called free wiring, it being understood that the Corporation 
would not in any way be competing against local industry, except 
in the event of it being found unable to get contractors to carry 
out the work satisfactorily. This power has now been granted 
with the passing of the Bill, and it now remains for the com- 
mittee to decide as to the most suitable method of carrying out 
these powers, always bearing in mind that whatever basis of 
charging be adopted it should be kept at the lowest consistent 
with rates of interest, sinking fand, and maintenance charges 
that would have to be met. For some time past I have been 
making enquiries, and, after considering the question most 
fully, have arrived at the conclusion that we could only 
base a charge for the fittings and wiring upon (a) either a per- 
centage on the actual cost of installing the light in each house ; 
or (b) by the addition of a certain sum. per unit to every unit 
consumed. In order that either of these suggestions shall be 
quite clear to the committee, I give below a sample case showing 
how much in each scheme would be charged as rental per annum 
in an average-sized house rated at about £30 or £40 per annum. 

Charge Per Cent. on Cost.—Assuming a given dwelling-house 
having five or six rooms with usual kitchén and offices, requiring 
an equivalent of about 25 lights of 8 c.p., this would require if 
wired in a neat but substantial style about £14 or thereabouts, 
according to the number of houses let out to contract at one 
time. Taking the charges or expenses in this case to be as 
follows: interest 3 per cent., sinking fund 2 per cent., main- 
tenance 1 per cent., we have a total of 6 per cent. to be charged 
for this size of house, or 16s. per annum. 

Charge per Untt.—Taking the same size house and equal 
number of lights, I find from calculations based on our books 
that the electricity bills would amount to on an average £4. 10s. 
per annum. The number of units consumed would vary slightly, 

ut would in this case be about 220 units per annum. Now, 
assuming that a charge of 1d. per unit be decided upon as rental 
of wirings, etc., we should add to the above bill 18s. 4d. I am 
of opinion that the first system of charging 6 per cent. on the 
cost is the one more suitable to Ayr, and one that is just to all 
consumers alike. The system of charging a fixed sum per unit 
is simple, but is not a just one, as in many cases a certain class 
of consumers who are heavy users of the light would be paying 
far more in proportion than those who only use a small quantity 
of current. 

If the committee el the first scheme, I would advise that 
the option be given to the customer either to wire the whole of 
his premises and supply fittings complete, or to simply wire the 
premises, leaving him to supply and fix his own fittings, they 
remaining his property, and also the option of purchasing the 
wiring and fittings outright at cost price, plus 10 per cent. to cover 
inspection, testing, and office expenses. It would also be 
advisable to have, either at the works or at some other suitable 
place, as many varieties of fittings that would be supplied under 
this system as could be obtained for the purpose of inspection. 
If the committee decide to go on with the work, tenders should 
be obtained to a special specification in which all items are, as 
far as possible, scheduled, and contracts given out for as many 

ouses as possible at one time. By this means, I have no doubt 
that the initial cost would be very much reduced. In wiring 
houses, it would be very advisable to introduce every possible 
improvement that would be likely to induce others to take in 
the light. In conclusion, I would like to point out to the com- 
mittee that the so-called free wiring has given great satisfac- 
tion wherever it has been introduced, and has in almost every 
case led to a very large addition to the customers of electricity 
works, and I have no doubt that this would be the case in Ayr, 
as I have already received numerous enquiries from people 
desirous of availing themselves of this system.— Yours faithfully, 
signed) ARTHUR J. FULLER. 


Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of the various light railway 
plant. Tenders by 12 noon on Oct. 24. Particulars appear in oui 
advertising columns, 


COMPANIES’ MEETINGS AND REPORTS. 


BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED. 


The tenth annual general meeting of this Company was held last 
Friday at the Cannon-street Hotel, E.C. 

Mr. J. B. Braithwaite, jun., presided, and stated that the gross 
profits for the 12 months ended June 30 last amounted to £54,039, 
an increase of £4 392. The net profits showed an advance of 
£4,942 so that they had earned the additional profit, and more, 
without any increase of expenditure. Out of the available balance 
it was proposed to distribute the final dividend on the preference 
shares, a dividend on the ordinary shares at a rate of 5 per cent. 
for the year, and, after dividing the bonus payable to the Com- 
pany’s employés under the profit-sharing scheme and transferring 
£5,000 to depreciation reeerve fund, there waa left to be carried 
forward £5,100. The balance-eheet exhibited some considerable 
changes, due to the extension of the works at Loughborough. The 
additions to plant and machinery during the period under review 
amounted to £55,956. The facb was that, at the present time, the 
business in which they were engaged was increasing so fast that it 
was impossible to keep pave with the demands made upon them. As 
he told them last year that it would be necessary, they had erected 
a new car ee which was capable of turning out 250 electric cars 
per annum. They had now more orders for cars in hand than they 
were able to turn out with anything like promptitude. The only 
consolation was that all other firms were in the same boat, aa, owing 
tu the sudden development of electric traction, all the car-building 
shops in this country were very much pushed to execute orders. In 
addition to the £55,956 spent during the past year, the Board had 
authorised further extensions to the Company's shops, which, with 
the amount for new tools, would cost about £50,000 more. The 
item of stock—goods in hand, in process of manufacture, work in 
progress and materials at Loughborough and other places—showed 
an increase of £31 926, the total amount being £133,800. Turning 
to the debtor side of the balance-sheet, he said that the capital 
remained the same. The depreciation reserve fund st ab 
£10,000, and would be increased to £15000 if the report was 
adopted. As to the item of Workmen's Compensation Act 
insurance fund, £1,000,” he said that the experiment they had 
decided to try of providing their own insurance fund, had proved 
successful. The rates quoted by various insurance companies 
appeared out of all proportion to the risks to be incurred under 
the new Act, and the Board therefore decided to set aside £1,000 
out of the profits to form the Company’s own insurance fund, 
and they appropriated a certain proportionate amount on the 
wages every week for the same purpose. They did that 
throughout the past year, and when they came to reckon 
up the claims that had to be met, they found that they 
were able to recredit to the Company almost the whole of the 
sum taken from their funds for that purpose. Asa matter of fact, 
they had been remarkably free from accidents in connection with 
their workmen. One great change in the balance-sheet position 
was that, whereas last year they had large sums of cash in hand, 
this year they owed a considerable amount. This turnover came 
to about £104,000, of which £56,000 had gone into extensions of 
works. Then they had spent on wages and material in connection 
with extra work in hand £32,000. They had increased their 
investments by £5,300, and they owed about £10,000 more than 
at June 30 1898. The effect of that change was to render it 
necessary to find some means of raising additional capital to pay 
for further extensions of works. At the present time they had, so 
far as he could see, work ahead for three or four years, and there- 
fore it became the duty of the directors to see what would be the 
most prudent method of raising the money required to carry on 
their growing business. Their view was this: They thought the 
time had come to pay off the remaining £50,000 second debenture 
stock, bearing 41 per cent. interest, which they could redeem at £105, 
and issue in its place £125 000 of 4 per cent debenture stock, which 
would rank after the existing 44 per cent. first debenture stock. 
The result of that would be to give the Company £25,000 extra 
capital at an additional annual cost of £500, or about 2 per cent. 
It was proposed to make that issue probably next month, and the 
shareholders would be given a good opportunity of subscribing 
for any portion of the new 4 per cent. debenture stock. The 
Company would then have a total debentare stock of £250,000, 
which would be secured on 251 acres of freehold land at Lough- 
borough, with works and plant, and on other securities, apart 
altogether from patents and goodwill. He wished they could 
redeem the first debenture stock, but unfortunately that was a 
perpetual stock. He then explained the reasons which had 
induced the directors to recommend that the Company’s tinancial 
year should coincide in future with the calendar year, instead of 
ending at June 30 With regard to the Company’s new form of 
dynamo, be said that the Board entertained great hopes concernin 
it. The dynamo was called the inductor alternator, and had bot. 
magnets and armature coile fixed. In most cases either the 
armatures or the magnete revolved, while in the new inductor 
both the magnets and the armatures were stationary, the only 
revolving part being a comparatively small piece of steel, named 
the rotor. They had great hopes of the machine, and all who had 
seen it thought highly of it. The largest machine they had made 
was one which had been put down at Sheffield, and which had 
given every satisfaction. At the present time the Company’s 
workmen numbered 1,300, against 900 a year ago. He wished to 
caution the shareholders against expecting that the £50,000 to be 
spent this year on extensions and new tools would give results that 
would be visible in the next balance-sheet. The fact was that it 
took some time, after the expenditure of the money, before the full 
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advantages were devived from the outlay. 
moving the adoption of the report. 

Mr. B. H. Van Tromp seconded the motion. 

Mr. Fry, alluding to the total gross profits, asked what pro- 
portion of them was derived from manufacturing business, and 
what part from otber sources, such as investments. 

The Chairman, in reply, said he did not tbink it would be 
pradent to give the particulars but added that the increase during 
the past year in the gross profits was entirely due to the manu- 
facturing department, with the exception of A 

Mr. Buxton thought that a higher dividend than 5 per cent. 
should have been paid to the ordinary shareholders and less 
carried forward. 

The Chairman said that it was true they had earned 10 per 
cent. on the ordinary shares, and he should not feel satisfied until 
the dividend on those shares reached that percentage, but for the 
moment it was important to strengthen the financial position of 
the Company. 

The report and recommendations were then agreed to. 


He concluded by 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY 
COMPANY, LIMITED. 


A statutory meeting of this Company was held at the Company's 
offices, 8, Crown-court, Old Broad-street, E C., on Wednesday, at 
three o’clock, Mr. T. H. Brooke-Hitching, J.P., C.C., in the chair. 

According to a report in the Financial Times, the Chairman said 
that the property had been duly traneferred to the Company, and 
that contracts had been entered into for the increase of the 
electric supply at Aberystwyth, and aleo the large contracts for the 
supply of electric current to the important district of Chiswick. 
He pointed out that electricity was being generated in the 
provinces at a total cost of lees than 14d. per Board of Trade 
unit, and in view of the facb that it was proposed to charge 6d. 
per Board of Trade unit for the current to be supplied by them, 
shareholders would see that there was every prospect of the 
Company becoming as great a success as other electric light 
companies in the Metropolis. The contractors would commence 
laying the mains within a few weeks. Plans for the station were 
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the maker if bis tender is declined. Tenders by Oct. 30. 
details can be obtained from the General Manager of Railways at 
Capetown. $ 
Winwick (near Warrington).—Tenders are invited for the 
execution of the works comprised in the following contracts at the 
Winwick Asylum, near Warrington: (Contract No. 1) 55 < 
plant, including three sete of condensing engines or turbines, wi 
0 dynamos, each of 100 kw. output at 220 volts; 
booster set, motors, surface condensers, cooling tower, steam and 
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notifies that the Controller and Auditor-Gen ab Capetown will 
receive tenders for the construction of 70 miles of a narrow-gauge 
railway, either with or without 
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etc.; (2) switchboard. In contract No. 1 it is a 


Tenders by Sept. 30. 
RESULTS OF TENDERS. 


exhaust pipes, 

condition that the dynamo makers must have already constructed 
dynamos of at least 100 units capacity. Mo eases poe otc., can 
be obtained on payment of £2 2s. for specification, which 
amount will be returned on receipt of a bona fide tender, from Mr. 


J. P. Muspratt, clerk to the Committee of Visitors, County Offices, 
Preston. 


Leeds.—The Tramways Committee have accepted the tender of 


Mr. T. Harding, Churton, for the electric lighting of the car sheds 
for the sum of £1,170. 


Leeds.—The Town Council have accepted the tender of Mr. 


Edwin C. Wallis for an installation of the electric light in the 
wholesale meat market at the sum of £462. 


Brighton.— With regard to the tendere for excavating, filling in, 


and subeequent maintenance of trenches for electric light cables, 
we are informed that only one tender was received, and that has 
been rejected. 


Halifax.—The Town Council have confirmed the acceptance of 


the following tenders: Messrs. Bellise, of Birmingham, and the 
Electric Construction Company, Limited, Wolverhampton, for the 
supply of two 1, 200-h. p. engines and generatore for £7,419 each, 
and the supply of a 750 kw. dynamo and a 1, 200-h. p. engine for 


£7,419 ; Messrs. Bower Broe.. Halifax, for the execution of the 
works required in building 11 precipitating tanks, eto, and for 
carrying out other work in connection therewith at Salterhebble. 

Dundee.—The following are the contracta accepted for the 
laying of the Lochee and Perth-road electric tramway lines: 
Perth-road, other than rails and fixings, Messrs, J. and C. Hay, 
£9,652 Is. 64d.; Lochee-road, Mr. R. Sheach, jun., £11,892. 
lis. Id.; rails, pointe, and crossings for Lochee-road and Perth- 
road, Messrs. Dick, Kerr, and Co., Limited, £9,698. 58. 8d. For 
the electrical equipment of the two routes the tender has been 


already in hand, and the name of the consulting engineers, Mesars. 
Kincaid, Waller, and Manville, was sufficient guarantee that tbe 
work would be carried out in a thoroughly practical and work- 
manlike manner. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 
Darwen.— The Corporation invite tenders for steam dynamos by 
25th inet. 
Luton.—The Town Council invite tenders for boilers, engines, 
storage batteries, etc., by Sept. 22. 


Birkenbead.—The Corporation invite tenders for booster, 


switchboard, and batteries by 29th inst. Goddard, Massey, and Warner, Limited, Nottingham... £310 0 0 
Cascaes (Portugal).—The Municipal Authorities invite tenders poe tes 1 a 1 Edinburgh (per H. Horn- 490 0 0 

for an electric lighting installation by Dec. 20. Barock dd Wilkes Todo 407 0 0 
Runcora.—The Urban District Council are prepared to receive | R. Hornby and Sons, Limited, Grautham ................. 604 0 0 

offers for the electric lighting of their district by Sept. 27. Tinkers, Limited, Hyde. . . a... 590 0 0 
Heckmondwike.—Thbe Urban District Council are prepared to | B. Thomas, Oornbrook Telegraph Works, Manchester 

receive tenders for the supply and erection of various plant by e,, 466 0 0 

Sept. 20. B. Thomas ..... TT 642 0 0 


Perm (Russia).—The 5 invite tenders for the 
5 lighting of the town. Tenders to be submitted during 
this month, 


Goddard, Massey, and Warner, Limited . + 353 0 0 
Milan.—The Mediterranean Railway Company invite tenders | Babcock and Wilco EͥᷣBᷣB . . 248 0 0 
for the electric lighting of the station at Ronco Scrivia. Tenders | Tinkers, Limited E . 630 0 0 
to be submitted during September. B. Thomas (accepted) o oso 236 13 3 
Salford. — The Corporation are prepared to receive tenders for B. ol! n saon Goin Reasta se 297 6 9 
the supply, delivery, and erection of 16 Lancashire boilers and Steam and exhaust pipes, steam driers, valves, &c. 
superheaters. Tenders by Sept. 28. Goddard, Massey, and Warner, Limited. ...... . . .. . . . . . . . 171 0 0 
Carlisle. — The Cor porat ion invite tenders for the extension of Babcock and Wilcox ů—nͤ— kIVI„I ‚—U—ỹ— y 180 0 0 
switchboard for dynamos 5 and 6, and for traction work. Tenders | Tinkers, Limited.. . ...... .. . . .... . . ..... . ... 224 0 0 
by Sept. 18. Particalars appear in our advertising columns, B. Thomas (accepted) ̃·ͤ HHH DꝛDmꝛHV 662222 2 150 0 0 
Sydney. The Munioipality invite tenders for the erection and B. I a E E A eanuea’ 186 13 0 
working of three dust destructors, capable of treating 60 tons per Contract No. 2 —Steam dynamo, balancer, and boosters. 
diem. Applications to be made to the Town Clerk by Nov. 3. Ashton, Frost, aud Co., Blackburn x 1,175 0 0 
Middleton.—The Corporation invite tenders for tbe supply, Pas Auen, 85 aud Co., Bed forlililiiiq ... 5 s 5 
delivery, and fixing at their electricity works of the various plant. | R. lin * d Anpleb Baod o 1,1 0 0 
Tender by Sept. 20. Particulars appear in our advertising E Doti d 1 1 The aa, $ yee 0 0 
columns, 8e ' -on-Tyne ............. . 
Blackburn.—The Corporation invite tenders for the supply and | Siemens Construction Cte We sees 1.300 ae 
delivery of 40 electric cars and two steam dynamos of 256 kw. | Electrical Construction Company 1390 0 0 
oson by een Z0. Fall’ particulars: appear im oue. advertising] P. R. een Manchester ee eee, 1,806 0-0 
COTATA: Crompton and Co., London 22 22. 1.415 0 0 
Rotherham.—The Corporation invite tenders for the supply, | J. Fowler and Oo. (Leeds), Limited, London ..... 1,311 0 0 
delivery. and erection, and the carrying out of various work in | J, Fowler and Oo. (Leeds), Limited.. . . 1,317 0 0 
connection with tho electric lighting of the borough. Tenders by | Brush Electrical Engineering Company . 204 0 0 
Oct. 9. Full particulars appear in our advertising columns. Mather and Platt, Manchester . . . . ... F 1,460 0 0 
Ilfracombe.—The Urban District Council invite tenders for the | Mather and Plate ꝙ . 2 2 2223 1,475 0 0 
supply and erection of—({Section A) boiler-bouse plant, boilers, | J. P. Hall and Oo., Oldham 2 250 0 0 
economiser, fittings, etc. ; (B) engine-house plant, steam dynamos, | B. Thomas (accepted) F „ 1,218 0 0 
condensers, pumps, steam and exhaust pipes, etc.; (C) switch- | Read, Holliday, and Son, Limited, Huddersfield ......... 1,194 0 0 
board, etc.; (D) underground mains, lamp- posts, etc.: (E) | Calvert and Oo., Manchester 2 — 1.200 0 0 
accumulators ; (F) meters; (G) crane, etc. ; (H) Paildor. Tenders | Calvert and Oo snsssoeso 1,325 0 0 
by Sept. 25. Calvert and oo . ee ee. 


given to Messrs, R. and W. Blackwell and Co., London, whose 


price was £5,931. 10a. 2d. The total for the whole work is thus 


£37,174. 8e. 54d. 


Colwyn Bay.—The Urban District Council have received the 


following tenders : 
Oontract No. 1.— Boiler and fittiogs. 


Water supply (feed pump, feed blow-off pipes, &c., feed-water heater, 


water-tank, &c.). 
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Contract No. 3.—Switchboard and connections. 


Edison and Swan, London...............ccccscssscscscsscccesece 0 0 
Oowans, Limited, Manchester .. 318 0 0 
Chloride Electrical Storage Syndicate, Limited ......... 624 0 0 
Siemens Bros. and Oo., Limited. q . 570 0 0 
Brush Electrical Engineering Oomp ang 423 10 0 
Orompton and Oo., London... . . . 579 0 0 
B. Thomas (accepted) 22 2 2 . 291 15 0 
Acoumulators. 
Cowans, Limited . . ę4 625 0 0 
Chloride Electrical Storage Syndicate, Limited ......... 610 0 0 
B. Thomas (aooepted) un 775 0 0 
Oables. 
Cowans, Limited tItyit .. . 537 10 0 
Chloride Electrical Storage Syndicate, Limited 610 0 0 
Western Electric Oomp ane .. 600 0 0 
dt Helens Cable Oompaa ye 582 19 2 
British Insulated Wire Oompanùũ . 1,389 0 0 
B. Thomas (accepted) é .. 542 0 0 


Henley’s Telegraph Works (in detail) 5 


Glasgow. The Corporation have accepted the following tenders 
for the equipment of the electric tramway power station: 
Mirrlees, Watson, and Yaryan Company, Glasgow, surface con- 
densers and air-pumps, £15,000; Mavor and Coulson, Glasgow, 
centrifugal circulating pumps; G. and J. Weir, Glasgow, boiler 
feed pumps. 

Grimaby.—The Town Council have accepted the following 
tenders: Messrs. A. Anderton and Sons, Antley Boiler Works, 
Accrington, boilers, gig to . No. 1, £1,875; 
Mesers. Mather and Platt, Limited, Salford Ironworks, Man- 
chester, engines, dynamos, etc., according to specitication No. 2 
(to include series winders), £12,510; Tudor Accumulator Com- 
pany, Limited, 16, Victoria-street, London, S.W., battery, 
according to specification No. 3, £850, for maintenance £54 ; 
Meeers. James White, Limited, 16, Cambridge-street, Glasgow, 
switchboard. according to specification No. 4, £1,350; British 
Insulated Wire Company, Prescot, Lancs., maine, according to 
specification No. 6, £14,967. 


BUSINESS NOTES. 


Rothesay.—The electric light supply has commenced and works 
satiefactorily. 

Bangor (Ireland).—An electric tramway from Bangor to 
Donaghadee is contemplated. 

Bursiom.—The tramway extensions from Longport to Small- 
thorne are to be opened this week-end. 

Guildferd.—The electric lighting question will be discussed at 
a special meeting of the Urban Districc Council to be held shortly. 

Dorchester.—The Town Council have decided to oppose the 
application of Messrs. Edmundsons to supply electricity in the 
borough. 

Wigan. —The Works Committee has been authorised to advertise 
for tenders for all machinery, mains, conduite, etc., for the electric 
lighting. 

Alfreten.—A sub committee has been appointed to enquire into 
the lighting by the Urban District Council of their district by 
electricity. 

Wakefield.—The Light Railway Commissioners will hold an 
vot beat on the 27th into the merits of the proposed Brackenbill 
light railway. 


Telegraph Manufacturing Company.—The transfer books will 
be closed as regards the preference shares from 16th to 30th inst., 
both inclusive. 

euth.—It is suggested that Monday, the 25th inst., shall 
be the date for the formal installation of the electric light and 
electric tramway. 

Macclesfielad.—The Town Council last week discussed the pro- 
posal of the Electric Power Distribution Company to light the 
town by electricity. 

Southport.—The Town Council intend to apply for authority 
to borrow £66,000 for the construction and equipment of tramways 
Within the borough. 

Wellingborough.—The Urban District Council have passed a 
resolution approving in general of the Wellingborough and district 
light railway scheme. 

Bootle.—The electric tramways will be started in the early part 
of next month. Application is to be made for the construction of 
seven additional lines. 

South Westmoreland. — The Windermere Electric Lighting 

pany are extending the work, and are taking steps to supply 
energy where required. 

Halifax.—The Tramways Committee on the 12th inst. inspected 
the proposed tramway routes from Halifax to Ripponden and to 
Hebden Bridge districts. 

Southend.—A telegram received just before going to press 
states that Mr. Gibbings’s offer for the Corporation’s electric 
lighting order has been accepted. 

Northa\lertom.—Tho town street was brilliantly illuminated on 
Wednesday by six arc lamps of 1,000 c.p. each, indicating that the 

power works are almost complete. 

Hastings.—The free wiring system is about to be introduced by 
the Southern Electric Installation Company, according to a con- 

tract entered into by them with the Corporation, 


Edinburgh —-The demand for electric light is increasing. 
Between July 7 and Sept. 7 applications equal to an increased 
demand of 15,214 8-c.p lamps were received. 

Hackney.—The Vestry are negotiating for a suitable site on the 
Lee navigation cut for the electric lighting and refase destructor 
station. The price asked for the land is £8 500. 


Sheffield.—The opening of the Walkley section of the electric 
tramway will take place on the 18th inst. A list of 12 extensions 
has been prepared for inclusion in the Tramways Bill. 


Removal.— Messrs Chamberlain and Hookbam’s London testing 
station and depòt at 6, Cecil-court, has been removed to Messrs. 
Venner and Co.’s new premises at 6, Old Queen-street. 


Kirkoaldy.—The Town Council have received seven offers from 
various companies in connection with the construction and working 
of the proposed electric lighting and tramway undertakings. 


Festiniog.— The Council at a recent meeting decided to appoint 
a consulting electrical engineer, and they have now selected Mr. 
F. J. Warden- Stevens out of seven applicante for the position. 


Newoastile.—A special meeting of the Town Council is proposed 
to be held on Oct. 11 for the further consideration of the tramway 
question. The committee’s report was adopted on Wednesday. 


Scarborough.—The Scarborough Parliamentary Bills Com- 
mittee have deferred the question of establishing electric tramways 
in the borough until the parliamentary session of 1900 or that of 
1901. 

Scarborough.—The Corporation have under consideration a 
proposal by a private firm to construct a tramway down the North 
Cliff near the pier, or alternatively an electric tramway down the 
present road. 

Wesethoughten.—The Urban District Council have 5 
representatives to attend a meeting to be called by the Levens- 
hulme Urban District Council to consider the Electric Power 
Company’s Bill. 

W. T. Henley's Telegraph Works Company, Limited. — Letters 
of allotment and regret have been posted for the issue of the 
44 per cent. preference shares, which, we are informed, was largely 
over-aubscribed. 

Boston (Lines.).—A letter from the British Electric Traction 
Company, proposing the introduction of electric tramways into 
the town, bas been referred to the Paving and Lighting Committee 
of the Town Council. 

Oystermouth.—A motion to advertise for competitive schemes 
for electric lighting has been defeated, an amendment that the 
matter lie in abeyance till the next estimate for a district rate 
having been carried. 

Preston.—The tramways report has been adopted, and expert 
advice is to be obtained. The Screets Committee have aleo been 
authorised to obtain parliamentary powers for the construction of 
additional lines, etc. 

Royal Electric Compavy of Montreal.—The directors have 
declared a dividend on the paid-up capital stock of the Company 
of 2 per cent. for the quarter ending Aug. 31, being at the rate of 
8 per cent. per annum. 

Withernsea. — The Council are dissatisfied with their - 
lighting arrangements, and ab the last meeting of the Urban 
District Council the bope was expressed that they would have the 
electric light before long. 

Stirling.—The Central District Committee of Stirlingshire have 
given a general approval to the scheme of the British Electric 
Traction Company for an electric tramway or light railway from 
Stirling along the Hillfoot district. 

Longton. —The Bill contirming the provisional order authorising 
the Council to supply electricity in the borough having received 
Royal assent, the consideration of the matter will come before the 
next monthly meeting of the Council. 

Portsdown and Horndean Light Railway.—The Board of 
Trade have confirmed an order authorising the construction of a 
light railway in the county of Hampshire, between Cosham, 
Purbrook, Waterlooville, and Horndean. 

Southwark.—The Vestry have granted permission to the 
London Electric Sapply Corporation to lay high and low tension 
distributing mains in Friar-street, and also to construct surface 
boxes of the usual pattern in certain positions. 

Inverness.—The Town Council bave decided to ask Mr. Craven, 
electrical engineer, Edinburgh, to prepare plans and specifications 
for a euitable scheme for lighting the city by electricity. The 
estimated cost is between £20,000 and £30,000. 

Eastbourne.— Mr. W. O. E. Meade-King, C.E., has held an 
enquiry into the application by the Town Counci! for sanction to 
borrow £2,009 for the purchase of land, partly to be used for the 
extension of the present site of the destructor works. 

Hull. — Although there are at present electric cars on only five 
miles of road io Hull, they are exceedingly successful. The 
weekly receipts average nearly £600. Last week the takings were 
the largest yet recorded, the total being £659. 7s. 11d. 

Wolverhampten.—The Board of Trade have appointed Sir 
Frederick Bramwell to act as referee to determine the value of so 
much of the local tramways as is proposed to be purchased by the 
Corporation under the Wolverhampton Tramways Order, 1877. 

Dartmouth.—It appears that the Urban District Council are 
still corresponding with Edmundsons, Limited, as to the terms, 
being reluctant to agree to purchase the proposed electric supply 
undertaking as a going concern, whenever such contingency would 
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Street-Lighting Company, Limited.—This Company has been 
registered with a capital of £30,000 in £1 shares, the objects being 
to adopt an agreement with the Liverpool Meter Company, Limited, 
and its liquidators, and to carry on the business of mechanical and 
electrical engineers, etc. 

Barrow.—The borough electrical engineer is preparing a report 
in answer to an enquiry as to the terms upon which the Corpora- 
tion would supply electricity for the purpose of running a tramway 
from the ferry through the intended village of Walney to the 
western shore of the island. 

Middlesbrough.—The Corporation’s arrangements are nearly 
complete for beginning with the power station, and cables have 
been laid to the extent of 2,515 yards, leaving 58,095 yards still to 
lay. The Corporation have decided to advertise for a clerk of 
works at a salary of £3 a week. 


Carlisle.—At Tuesday’s meeting of the Town Council the 
General Purposes Committee reported that the tender of the 
Oldham Boiler Works Company had been accepted for the supply 
of boilers for £1,590, and engines and dynamos, eto., had been 
contracted for at a cost of £5,710. 


Shrewsbury.—At last week’s meeting of the Town Council the 
Mayor said the experiment of lighting some of the streets with 
electricity had worked admirably, and given great satisfaction, 
and it was very desirable that all the main streets of the town 
should, if poesible, be so Jighted before winter. 


Meltham.— The Urban District Council are making enquiries 
before deciding upon their action re the application of the Cor- 

ration of Huddersfield to the Postmaster-General for a license 
or the establishment of telephone exchange working in the 
Huddersfield exchange area in which Meltham is situated. 


Cork.—A contract is to be made with the Cork Electric 
Tramways and Lighting Company for the public lighting of the 
city, in accordance with the city engineer’s rearrangement of the 
electric lamps, at an additional cost of £20 per annum beyond 
the cost contemplated by the company’s original proposal. 


Dukinfield. — Mr. Kitchener explained at the last meeting of 
the District Council the working and echeme of the British 
Electric Traction Company. Further consideration was deferred 
to another meeting. A deputation will attend a meeting at 
Ashton with reference to a joint scheme of electric lighting and 
traction. 

Seebohm and Dieckstahl, Limited.—This Company has been 

istered with a capital of £150,000 in £10 shares, the objects 
being to adopt an agreement between Messrs. M. Schott and E. 
Sonne, and J. Wortley, and to carry on business of producers and 
suppliers of electricity for the purposes of light, heat, or power, 
or otherwise, etc. 

Stourport.—At the inquest on Saturday afternoon upon Alfred 
Gittins, 43, builder, who died the same morning from the effects 
of injuries received while attempting to mount an electric tramcar 
near Stourport on Friday evening, the jury returned a verdict of 
accidental death, and did not consider any blame attached to the 
tramway company. 

Brighton.—The Town Council have resolved that 600 yards of 
electricity mains be laid in Suth-· road and Robertson- road at an 
estimated cost of £392, and that the nine street lamps on the line 
of route be lighted by electricity inetead of by gas; also that 
28 yards of electricity main be laid in Inverness-road at an esti- 
mated cost of £14. 2s. 

Musselburgh.—The Town Council have decided to reopen 
negotiations with the company which was unsuccessful in 
promoting an electric light railway, as the latter are now 
prepared to go on with their scheme under the Tramways Acte 
provided the Town Council modify their stipulations ve main- 
tenance of the causeway. 

Cleckheaton.—An application has been received from the 
Huddersfield Corporation for a license for the establishment of a 
telephone exchange including Cleckheaton district. The District 
Council have decided to defer a decision until the forthcoming 
meeting of a joint committee of sub-committees of the council of 
the Chamber of Commerce. 


Walsall.—At a meeting of the Town Council next Monday, the 
General Purposes Committee will recommend that the Corporation 
should, in the ensuing session of Parliament, apply for powers to 
purchase and work the whole of the tramways in the borough, and 
to construct about 134 miles of new tramways, at an estimated 
cost of from £50,000 to £60,000. 


Horsforth.—The Parliamentary Committee of the Leeds Cor- 
poration having given the District Council an undertaking whereby 
they agreed to take in Horsforth if they decided to make the 
tramways to Rawdon and Yeadon, the Council have decided to 
join the Rawdon and Yeadon Councils in applying to the Leeds 
Corporation to construct tramways. 


West Hartiepool.—The demand for electric light—plant for 
which is being laid down by the Corporation—is exceeding 
expectations. Every month extensions of the lines are agreed to 
for the purpose of meeting the desires of some prospective 
customers ; and this week two theatres and a very large business 
establishment bave been added to the list. 


Radoliffe.—The Local Government Board have sanctioned the 
borrowing of £1,100 for the purchase of land, and £14,900 for 
other works in connection with electric lighting work iv Radcliffe. 
Delegates have been appointed to attend the next conference at 
Eccles regarding the proposal to lay an electric tramway from the 
Ship Canal to Whitefield, which is to pass through Radcliffe, 


Light Rallways.— The Board of Trade have confirmed orders 
authorising the construction of light railways in the county of 
Montgomery, between Welshpool and Llanfair Caercinion, in the 
county of Essex, in and near to Southend-on-Sea ; and in the 
county of Aberdeen, between Fraserburgh and St. Combs. 


Hillingdon.—The Parish Council have passed a resolution 
requesting the Rural District Council to see that, in giving any 
consent to the Uxbridge and District Development Syndicate to 
bring the electric light into the district, power is reserved for 
the District Council to acquire control of the undertaking for the 
benefit of the ratepayers of the district within a reasonable time. 


Brighouse.—The Gas and Electricity Committee of the Cor. 
poration have received a deputation from the Brighouse Trade- 
men’s Association with respect to the decision of the Town Council 
to increase the price of electricity from 5d. to 7d. per Board of 
Trade unit. The chairman of the committee promised that the 
representations made should be carefully considered by the com. 
mittee. 

Pulford Bros., Limited.—This Company has been registered 
with a capital of £3,000 in £1 shares, the objects being to acquire 
the business of an electrical engineer now carried on by Egerton 
G. Pulford at Moorfields and Brook’s-alley, in the city of Liver- 
pool, and to carry on the business of electrical, mechanical, 
and general engineers, manufacturers of and dealers in electric 
lamps, ete. l 

Thornhill. —Mr. Paris, superintendent of the North and Midland 
circuit, in connection with the British Electric Traction Company, 
has made an inspection of the district. We learn that be is mach 
impressed with the growing importance of the neighbourhood and 
its suitability for tramway purposes, and will recommend the 
company to apply for the necessary powers to carry out the proposed 
undertaking. 

Dublin.— Rapid progress is being made with the construction 
of the electric power station at Ringsend. It is expected that in 
a few days the tramway company will commence to work the 
North Quay line to Phænix Park and the Harold’s Cross and the 
Palmerston Park sections by electricity. The Inchicore line, which 
commenced to be electrically worked recently, is going on very 
satisfactorily. 

Portrush —At the last monthly meeting of the Council it was 
proposed that the resolutions passed by the Council to proceed by 
law against the electric tramway company in order to have 
removed several poles erected in the township for the purposes of 
overhead electric traction be rescinded and that the action be 
withdrawn, but an amendment was carried to the effect that the 
Council proceed with the same. 

Kelso.—The Commissioners have had under consideration the 
scheme to light the town by electricity, and aleo to provide an 
electric tramway between the town and the railway station, the 
total cost being estimated at £17,000, working expenses £1.38 
and revenue about £1,900. In view of the other mattera which 
the Commissioners had at present on hand, it has been decided 
not to take up this question in the meantime. 

Harrogate.—The Electric Lighting Committee have resolved 
that the charges for small consumers shall be 6d. per unit for the 
first 14 bours and 3d. per unit afterwards, and for large consumers 
6d. per unit for the first bour and 2d. per unit afverwards. The 
matter will be discussed by the Council in committee, some 
members being of the opinion that such a resolution would be 
unfair to the shopkeepers and small consumers. 

Ecoles.—The Electric Lighting Committee's report states that 
the consulting electrical engineer’s work is practically finished. 
The committee can now consider the question of extenaion. The 
cost of the works is only £48 per kilowatt, which is about half the 
average cost of an electric plant. They bave 54 miles of bigh- 
tension and 6 miles of low-tension cables, and they require to put 
down several miles of low-tension cable for the coming winter. 

Whitby — At the last meeting of the District Council a letter 
was read from Meesrs. Preece and Cardew, of London, report- 
ing on the electric lighting, and enclosing revised estimate: 
and plan. It was resolved that the scheme as formulated by the 
above-named engineers, involving a total expenditure of £26,000, 
should be adopted by the Council, but that the emaller scheme, 
involving the expenditure of £18,500, be only at first proceeded 
with. 

Barnsley.—At Tuesday's meeting of the Town Council the 
Tramways Committee reported the granting of an order by the 
Light Railway Commissioners to the Electric Traction Company, 
empowering them to construct light railways ia the borough 
district. The Council afterwards in committee discussed the 
advisability of laying their objections before the Board of Trade, 
and of ‘proceeding with the promotion of a Tramway Bill in Parlis- 
ment. 

Kirkburton.—The Huddersfield Corporation have applied to 
the Postmaster-General for a license to establish a telephone 
exchange in the Kirkburton portion of the Huddersfield telephone 
working ares. After a discussion as to whether the interests of 
the township would be better served by inviting the N 
Telerhone Company or the Corporation to establish an exchange, 
the Urban District Council have decided to obtain further particu: 
lars before taking further action. 

Warrington.—The Paving and Sewerage Committee have asked 
the Electric Lighting Committee to lay the pipes for cables ai 
Sankey-street forthwith to enable the wood paving to be proceed 
with, and ibd has also been resolved thab the necessary arrange 
ments be made for laying electric wires on Wüderpocl 
before the same is paved. Application is to be made to the 


.. 


Government Board for their sanction to the borrowing of £44,966 
for purposes of electric lighting. 


South Shields.— Re the proposed conversion of the tramways 
into an electrical line, the tramways company have made an offer 


of £936 rental per annum and to find the capital required. In 


the case of the Council reconstructing the old lines and building 
new ones, they offer to pay, in addition to the cost of energy and 


the annual sum noted in the sub-eection, an annual sum of £2,908. 


The town clerk, the boroagh surveyor, the electrical engineer, and 


the borough accountant are to report upon the proposals. 
Merthyr.—At the last meeting of the Urban District Council, 


the Bridges and Roads Committee reported that at their last 
meeting a letter was read from the Light Railway Commissioners 
stating that they had gone through the notes taken by their clerk 
at the recent enquiry into the application for a provisional order 
made by the British Electric Traction Company, and that they 
had not been able to find any promise by the promoters to con- 


tribute towards the cost of the proposed new bridge at Cefn. 


Battersea.—A special meeting of the Vestry was held on 
Wednesday. The agenda contained a recommendation to ffir 
omy to tbe following contracts for 
electric lighting works : Callender’s Cable and Construction Com- 
pany, for the supply of mains; Messrs. Baboock and Wilvox, for 
the supply of water-tube boilers; and Messrs. Mather and Platt, 
for the supply of dynamos and engines. Also to a mortgage deed 
with the London County Council in re loan of £10,000 for electric 


the common seal of the Vestr 


lighting purposes. 


Dewsbury.—The Local Government Board having informed the 
Council that before sanction could be given to the borrowing of 
! ting it would be necessary 
to obtain the permission of the Board of Trade to the alteration 
of the standard pressure in the mains, the town clerk is taking 
, The Dewsbury Cor- 
poration and the Heckmondwike and Cleckheaton Councils are to 

old a further meeting at the Dewsbury Town Hall today to 


£9,060 for the purposes of electric ligh 
steps to obtain the necessary permission. 


discuss a joint tramway scheme. 


Grimsby.—The proposed agreement between the Grimaby Cor- 
poration and the Great Grimsby Street Tramways Company 
includes an undertaking that in consideration of the extension of 
the lease, the tramway company should pay about £30,000, and 
also take their electrical power from the Corporation. The tram- 
way system is also to be relaid, electric cars supplied, and addi- 
tional lines laid from George-street to the Old Market-place, and 
The ceremony of laying 

for 


from the Wheat Sheaf to Hainton-street. 
Da ronnuation stone at the electricity works has been fix 
ot. 5. 


Waterloo.—The description of the system to be adopted under 
the electric lighting order reads as follows: ‘‘A continuous-current 
direct supply at a constant pressure not exceeding 250 volte. The 
The Board of 
Trade having sanctioned a loan of £9 987 for the purposes of the 
tramway undertaking authorised by the Waterloo-with-Seaforth 
Tramwaye Order, 1898, the clerk has now been instructed to apply 
to the Public Works Loan Commissioners to advance that sum, to 
be repaid in 20 years by equal instalments of principal and interest 


mains will be laid in vuleanised bitumen in iron.” 


combined. 


Darlington.—Sanction to borrow £25 940 for electric lighting 
oard. 

e borough accountant is to visit Edinburgh for the purpose of 
ob'airing information as to tbe method adopted by the Corpora- 
tion of keeping the electric lighting accounts, At the last meeting 
of the Town Council it was stated that some minutes relating to a 
joint meeting of the Electric Lighting and Tramways Committee, 
embodied in the agenda, ought not to have been printed, and it 
was explained that they had relation to a possible supply of electric 


urpoees bas been received from the Le cal Government 


power to the tramways company. 


‘Newport. —At the meeting of the County Council on Tuesday 
the Electricity Committee reported that Alderman Mores, the 
chairman of the committee, bad resigned, and that the committee 
had received the resignation of Mr. H. M. Taylor, the assistant 


eer. Their recommendation that the salary of Mr. Copland, 


ettgin y 

the chief of the staff, be increased by £75 per annum, and that 
two additional electricians be appointed, one indoors and the other 
reed to. It was decided to advertise the 


for outdoor work, was ag 
sale of the surplus plant instead of accepting the offer of Mr. 
C- D. Phillipe to purchase it for £750. 

‘Halesowen.—The Electric Lighting Committee’s report, which 
was adopted at the last meeting of the District Council, contained 
a recommendation that the question of purchasing the gasworks 
be not further proceeded with, but that the clerk be directed to 
communicate with the Britieh Electric Traction Company and the 
Midland Electric Power Distribution Company, inviting their 
representatives to wait upon them at the next meeting, with a 
view to ascertaining whether terms could be arranged for the 
taking over by one of them of the powers of the Council for the 
supply of electricity for lighting and other purposes in the area 
controlled by the Council. 

Hey wood.—-At the last meeting of the Electric Lighting Sub- 
Committee of the Corporation Mr. W. P. Adams, of London, 
submitted a echeme for the lighting of the borough by electricity. 
It is proposed to erect a station on the Hind Hill site to supply 
the quantity of electricity required for the first two years, and 
arrangements will be made to permit of the works being easily 
enlarged as circumstances may demand. The new works will be 
capable of supplying power for tramway traction if it is required. 


The Corporation decided to recommend the Finance and General. 


Purposes Committee to adopt the scheme and to appoint Mr. 
Adame as consulting electrics} engineer. ii 
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Carlisle.—The electric tramways will probably be in working 
order in the course of a few months. Messrs. Dick, Kerr, and Co., 
who have been entrusted by the tramways company with the 
entire construction and equipment of the whole line, made a start 
at the south end of Lowther- street last week, and have since made 
very rapid progress in laying the lines along Lowther-street in 
the Stanwix direction. According to the provisional order the 
tramway system has to be ready for working by Jan. 1 of next 
year, and an effort is to be made to secure that end. A com- 
mencement would have been made by the contractors earlier, bub 
there has been considerable difficulty in obtaining materials. 

Proatwich.—At the meeting of the District Council on Wednes- 
day the Electricity and Tramways Committee reported that 
they had considered the advisability of applying for provisional 
orders for the supply of elcctric lighting and electric tramways 
within the district, and also what steps should be taken with 
regard to the proposals of the United Kingdom Electric Suppl 
Syndicate in regard to the projected circular railway throug 
Eccles, Farnworth, Radcliffe, and Whitefield. The committee 
decided upon the routes for the electric mains, and they also 
decided to oppose the electric syndicate’s proposals, and a sub- 
5 was appointed to urge that course at a conference at 

ccles. 

Bath. —Sevoral new extensions are being included in the pro- 

tramway scheme. The auditor’s statement on the accounts 
of the electric light works contains the following note: As 
presented to us, no notice was taken of the interest due upon 
etock or payment to sinking fand. We have incorporated this, 
and now render two balance-sheets, No. 1, revenue account, as 
pertaining to actual receipts and expenditure at the works, which 
show a favourable balance of £1,629. 18s. 3d. ; No. 2 (first), revenue 
account, with which is incorporated bank interest received and 
paid ; interest on stock and sinking fund, showing a deficiency of 
£1,667 158. 7d; (second) capital account, also showing a deficiency 
of £24. 188.; No. 3, general summary, giving a total deficiency of 
£1,692. 132. 7d.” 

Leeds.—The electric care on the Kirkstall and Roundhay 
sections have been eo profitable that the Tramways Committee 
are contemplating the adoption of a similar system on all routes 
in the city. The tramway receipte for the month of August show 
a considerable increase. The receipts for the section from Boar- 
Jane to Kirkstall were £1.741. 132.31., an increase of £239. 6s. 11d. 
To The Cardigan the increase was £147. 5s. 6d., and to Roundhay 
(through) £907, 128. 3d. The total receipts from town to Round- 
hay were £3,050. 15s. 8d. The only decrease on any of the electric 
routes was in respect of that to Harehills-road, a eum of £74, 
128. 3d. less being taken than in August last year. On the 
Headingley section the net increase was £110. 12s. 


Bradford.—Tbe Tramways Committee’s returns of the results 
of the working of the electric tramways for the fortnight ended 
Sept. 3 show that on the Bolton section 5,454 miles have been run, 
and the receipts amount to £264. 7s., which is equal to 11°63d. per 
car mile. The workmen’s checks issued numbered 1,598, and 1,592 
have been returned. The total receipts eince April 1, 1899, 
amount to £2 884. 63. 4d., or 12°4ld. per car mile. On the 
Horton section during the past fortnight 9,639 miles were run, 
and the receipts were £585. 12s. 2d., which is equal to 14°58d. per 
car mile. The workmen’s checks issued numbered 6,440, and 
6.412 were returned. The total returns since April l amount to 
£6,187. 148. 8d., which is equal to 14 28d. per car mile. 


Dundalk.—Messrs. Crossley, Dillon, and Ryan, of Dublin, 
representing the Irish Development Syndicate, are in treaty with 
the Dundalk Urban District Council with reference to the terms 
of tranefer of the electric lighting powers of the Council to the 
electric tramways company. The proposal to construct and work 
a system of electric trams for the town and its seaside neighbour, 
Blackrock, and to combine with this undertaking the electric 
lighting of the town, was made a considerable time back, but 
difficulties arose as to the terms on which the provisional order 
obtained by the Town Commissioners should be transferred. Ib 
is now stated that the basis of an agreement has been arrived at, 
and that within a month of the deed being signed work will be 
commenced on the construction of the tramlines and works. 


Furious Driving.—On Monday at Blackpool a charge of 
furiously driving tramcars was preferred against John Pilling, 
Hugh Ainscough, Joseph Ainsworth, and William Myloeesh, tram 
drivers, employed on the Blackpool and Fleetwood electric tram- 
road. The Chief Constable explained that a distance of 235 yards 
had been measured, and this at the rate of eight miles an hour 
would take one minute to travel. An officer was stationed at each 
point with s stop watch to check the speed of the cars, and it was 
found that Pilling covered the distance in 39 seconds, equal to 
13 miles an hour; Ainscough, who had to stop to allow a bus to 
pass, took 50 seconds, averaging 9} miles an hour; Ainsworth’s 
speed was equivalent to 10 miles an hour ; and that of Mylceesh 
11}. Pilling was fined 208. and coste, Mylceesh 15s. and costs, 
and the other two 10a. and costs. 

Bristol —The Electrical Committee have reported that the 
progress of the electrical undertaking has greatly exceeded the 
estimate formed at the time when it was established, and that | 
the capacity of the works at Temple Backs, although increased 
by the addition of adjoining land, is insufficient to supply more 
than the present demands, and the proposed extensions on the 
land recently acquired will not supply the estimated increased 
demand for more than one year. © committee have agreed, 


subject to the approval of the Council, to purchase from the Avon- 
bank Estate Company, for the sum of £14,492. 108., a piece of land 
in Sb. Philip’s Marsh, containing 9a. Ir. 16p. In addition to the 
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purchase-money, the Corporation gre to pay the sum of £450 as a 

portion of the cost of providing certain sidings communicating 

uh spit Great Western Railway, and the vendor’s solicitor’s costs 
e sale. 


Shorediteh.—At the last meeting of the Vestry the Electric 
Lighting Committee reported that in view of the urgent necessity 
of acquiring a new site to meet the demand for electricity, they 
had taken steps to discover suitable sites, contiguous to the canal 
or railway. The question of acquiring Messrs. Lines’s wharf, 
facing Whiston-street and Bath-place, which is in the market, and 
has two large frontages on the canal, and is of sufficient size for 
the erection of a station to meet the present pressing needs, had 
been very carefully considered with a view also to further 
extensions, and Messrs. Eve and Sons were instructed to value 
and negotiate for the purchase, whilet the chief electrical engineer 
reported upon the suitability of the site. The committee recom- 
mended the Vestry to purchase the freehold at £14,500, and that 
application be made to borrow the money required. The report 
was adopted. 

Annual Onting.—On Saturday last, Sept. 9, the employés of 
the British Thomson - Houston pany, numbering 65, enjoyed 
their: third annual outing, which this year was held at Bourne- 
mouth, The meeting was divided into two parties, one leaving 
very early in the 1 On the arrival of the second party 
the whole party adjourned to the Grand Hotel, where a sumptuous 
repast was partaken of, and a continuous current of solids alternat- 
ing with a flow of liquide at the proper potential and ab stated 
r keeping every transformer in step and working at 

ighest efficiency. After passing the peak,” and cutting out the 
storage battery, and lighting rs, Mr. Ireland, of the supply 
department, in the absence of Mr. Monks, managing director, 
presided in the chair, and his interesting remarks were listened 
to with attention, as were also those of the chief engineer (Mr. 
Walton) and Mr. Steinheimer. Toaste were drunk to her 
Gracious Majesty the Queen and to the British Thomson-Honston 
Company. 

Middleten.—The Town Council have resolved to add to the 
„ to be constructed in conjanction with the system 
of the Manchester Corporation a tramway commencing at the 
junction of Townley-street, near Oldham-road, passing along 

ane-street aad Grimshaw-lane to the Middleton boundary at 
Middleton Janction. The Middleton Corporation are going to 
lay the lines and then lease them to the Manchester Corporation. 
The Manchester City Council have now complied with the request 
of the Middletoa Corporation for the inclusion of the additional 
length of liae in the agreement for the lease of certain 
tramways in their borough to the Manchester Corporation. A 
little difference has arisen as to the quality of the setts which 
should be laid between the rails on the light railways of the 
British Electric Traction Company. The Corporation want Welsh 
granite setts. An objection has n made as to the scarcity of 
this stone, bat it is stated that as it will take two or three years 
to construct the linee, and as setts will be the last thing required, 
there will be ample time to procure them. 


Catalogue —Messers, Mather and Platt, of the Salford Ironworks, 
Manchester, have issued an illustrated pamphlet describing the 
marine type of engine which they have manufactured in consider- 
able numbers during past years. The engines are specially suited 
for various classes of work, and, being of an open type, all parte 
are easy of access and supervision A low steam consumption is 
claimed for them, and they are arranged to run at a moderate rate 
of apeed. A special type of electrical machine has been constructed 
for mounting upon the extended bed of this class of engine, the 
generator being driven direct from the engine, and running at the 
same rate of speed. Large numbers of these combined plante are 
now at work in various parts of the world, and are said to give 
great satisfaction. A description of a few small sizes of enclosed 
engines is also included in this catalogue, which will be of interest 
to those who are contemplating laying down new or extending old 
plant, either for the generation of electricity for traction, lighting, 
electrolytic, and other purposes, or for ordinary mill-driving, 
pumping, and general power transmission. 


Wireless Telepheay.— With py 8 to the experiments in wire- 
less telephony, as distinguished from Signor Marconi's wireless 
telegraphy, which have been carried on by Sir William Preece 
near Carnarvon, the Times states that four high poles have been 
erected near Lianfaglan Church, at the south end of Menai Straits, 
on a sandbank acroes (}wyrfal River. A half-mile off four similar 
lea were erected. Half a mile still further, at Belan Fort, is a 
igh pole supporting a coil of wire, one end being anchored in 
deep water. tween these points Sir William has succeeded, 
without any intermediary other than the ether, in transmitting 
the sound of a succession of taps. These taps were msde with the 
view of sending messages by the Morse code. They were distinctly 
heard at the receiving station by placing the newly-invented 
ethereal telephane to the ear. es have been sent without 
interruption for several days. Further experiments from Belan 
Fort to Llanddwyn Lighthouse and to Carnarvon Castle are con- 
sib pore So far, it is stated, the system yields much more rapid 
results than Marconi’s, although the sounds are not quite so 
distinct as is desirable, 


Cheltenham.—Colonel Hepper, R.E., held an enquiry on the 
12th inst. into the application of the Oorporation for sanction to 
the borrowing of £16,600 for extension of works, plant, and mains, 
etc., in connection with the electric light undertaking. The 
Mayor (Alderman Norman), chairman of the Lighting Committee. 
stated that last year the reeeipte of the undertaking were £2,148 
over and above the working expenses, which amount was more 


than sufficient to pay interest at 3 per cent. on the capital sunk. 
The number of customers taking the light had increased during 
the past year from 260 to 327, and the current now supplied to 
prire consumers was equal to 20,885 8 c.p. lamps. As to street- 
ighting, there were at present 197 arc lamps in use, and 100 more 
were ordered. Atthe present rate of progress he anticipated that 
during the ensuing year the undertaking would pay all charges 
upon it and make a profit. The average cost of the current to 
private consumers (reckoning discount and rebate) was 5d. per 
unit. Mr. Kilgour (borough electrical engineer) gave details of 
the new plant, etc., required, £4,075, new mains and sub-stations 
£3,532, extension of arc lighting £4,620, meters £460, transformers 
£500, and contingencies £790, making a total of £16,600. There 
was no opposition to the application. 

Blackpool. —The Electric Lighting and Tramway Committee's 
minutes adopted at the September meeting of the Town Council 
contained resolutions accepting tenders from the Barrow Hematite 
Steel Company for steel rails and fishplates for tramways through 
Claremont Park, and from the British Thomson-Houeton Company 
for the electrical equipment (except the sand blowing) of 10 new 
tramcars. The latter company have supplied the whole of the 
equipment for the preeent 16 cars. The takings show an 
increaze of about £4,000 from April 1 as compared with last year. 
The trams have carried 502,942 more passengers, and have 
travelled 32,125 more car miles since the adoption of the overhead 
system. This tends to show what the trams might do with a 
double line on the front. The committee are proceeding well with 
the double line through Claremont Park, the laying of the line and 
the 10 new cars being estimated to cost some £18,000. Mr. Quin 
stated at the meeting above mentioned that with the 10 new cars 
running they would want no more power than they had for the 
preeent 16, but he had been instructed to get out a scheme for 
going round Marton, and under that scheme they would want 
more power. They would want extensions at the electric lighting 
station, and that would be money well spent. 

Broughty Ferry —At the last meeting of the Burgh Com 
mission the Clerk submitted the scheme for the electric lighting 
of the burgh prepared by Mr. S. E. Fedden. of Greenock, which 
advised that the principal streets should be illuminated with are 
lampe, especially Brook-streetb and Gray-street, for a etart. The 
system of electric supply suggested is the two-wire system, work- 
ing with 250 volte, provision being made for a third wire running 
at 500 volts from the outer main. By this ent the 
tramways can be supplied with a current of 500 volts by machinery 
which could be used for electric lighting or electric tramways. 
With regard to a site for the generating station, Mr. Fedden sug- 
gested a spot near the river, where plenty of water for condensing 
could be obtained free of cost. He thought from the extent ef 
the district and the nature of the streets that plant and mains for 
supplying about 2,000 lamps should be provided. The income to 
be derived from 2,000 lamps at 6d. per unit would not be less than 
£800. and with the £400 which would be derived from the arc lamp 
circuits would bring the total revenue to £1,200. The actual 
expenditure was estimated at £1,180, comprised of £480, teking 
the capital charges, interest, and sinking fund at the rate of 6 per 
cent.; and £700 for generating expenses, including repairs and 
maintenance. The initial cost would be, with steam plant, £8, 406; 
or with gas plant, £6,585. He thought it would be advisable for 
the Commissioners to apply for a provisional order this year, 
whether they decided to proceed with the works at once or in the 
future. The report will be considered at a subsequent meeting. 


The Ferranti Centract.—The Sheficld Dasly Telegraph states 
that at Wednesday's meeting of the Town Council Mr. Hobson 
pub the following questions to the chairman of the Electric Light 
Committee: When your committee resolved to ask Messrs. 
Ferranti to tender for alternators did you at the same time instruct 
your engineer to inform them that their tender must be based en 
a fair wages condition, and if not why was not the fact stated, 
considering that it was so important a factor in determining the 
contractor’s price? Will you, as chairman, on behalf of year 
committee, and also on behalf of the electrical engineer, whenever 

our committee decide to ask for tendera without the same 
eing advertised for, see that the firm whose tender is solicited 
is made aware of the fact that the Sheffield à 
requires by its fair contract clauee that the stand rate of 
wages ehall be paid by him during the execution of the con- 
tract?” Alderman Styring, in reply, said the engineer without 
revious specific instruction of the committee reported at a meet- 
ng that additional generating machinery was required, that he 
had obtained estimates of cost from the two firms beat qualified 
to supply what was required, and laid the estimates before the 
committee. The committee concluded that the Ferranti machine 
beat met their requirements, and recommended the Oouncil to 
purchase the same. The engineer stated that when obtaining the 
uotation from Messrs. Ferranti he made no special reference to 
the fair contract or any other clause which would be inserted in 
the agreement should the Oorporation make a contract with them, 
but that he assumed the town clerk would in due course send them 
the form of contract they were required to sign. In reply to the 
second question, all he had to say was that it was not likely any 
further estimates would be obtained without full notice to the 
firms giving the same that the fair contract clause would form 
part of the contract. 

Lerwick.—At the meeting of the Burgh Commissioners on 
Tuesday week a report by Mr. R. Frederick Yorke, electrical 
engineer, Glasgow, was submitted as to the proposed introdaction 
of the electric light into Lerwick. The Glasguw Herald says Mr. 
Yorke recently visited the town at the request of the Commis 
sioners to enable him to advise them on the subject! He fincs 
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that the Sandy Loch, from which the water supply of the town is 
drawn, contains sufficient surplus water for power purposes to 
give 80 h.p. for six hours per day, the gross fall being 220ft. He 
recommenda that a turbine-house should be built at Loch Clickimin, 
which would involve the laying of a 16in. pipe from the Sandy 
Loch to that point, a distance of about 2,000 yards. In order to 
avoid drawing too largely on the Sandy Loch during the summer 
time, the engineer proposes to utilise a smaller loch near to it, by 
which means an additional storage would be obtained of 6ft. over 
the whole area, and which he estimated would be capable of giving 
sufficient water for dealing with the summer supply, say a period 
of three months. The electric current would be conveyed from 
the turbines to the accumulator-houee, for which there is a con- 
venient site at the top of Union-street. The total cost of the 
undertaking is estimated at £9,260, and the working expenses, 
including interest and sinking fund, at £968. The revenue from 
the public and private lighting, charging 61. per unit, equivalent 
to gas at 33. per 1,000fc., is estimated at £1,720, leaving an 
apparent surplus of £760 per annum. The engineer considers 
that the undertaking would prove a financial success, and that the 
electric light, both for public and private purposes, could be 
obtained at a low cosb. The present price of gas in Lerwick, it 
may be mentioned, is 7s. 6d. per 1,000ft. Before discussion it 
was decided to circulate the report among the Commissioners 
prior to next monthly meeting. 

Technical Classes.—The examinations for the City and Guilds 
of London Institute's courses of instruction at the Central 
Technical College (Exhibition-road), and those at the institute’s 
Technical College, Finsbury, are held in September, and the 
sessions commence in Octuber. The former provides higher 
technical instruction for students not under 16 preparing 
to beeome civil, mechanical, or electrical engineers, chemical 
and other manufacturers, and teachers The fee for a full 
N course is £25 per session. At the City and Guilds 
Technical College, Leonard-street, City-road, E.C., intermediate 
instruction is given to day students not under 14 years of 
age preparing to enter engineering and chemical industries. The 
fees are £15 per session.— The King’s College, London, syllabus 
for the session 1899-1900, for classes in architecture, etc., bas just 
been issued. Ib contains an explanation of the course of study, a 
description of work to be done in each year, the fixtures for each 
term and particulars of the various lectures, list of prizes and 

rize winners, session 1897-8, in both day and evening classes. 

he fall curriculum for the King’s College associateship in 
mechanical, civil, or electrical engineering, architecture, chemical 
manufactures, and metallurgy extends over a period of three 
years. A shorter course of two yeara qualifies for the certificate 
in engineering, etc. The Siemens electrical laboratory (founded 
by Lady Sieme is), and the mechanical engineering laboratory 
and workshope, the metallurgical laboratory, and others, are 
fitted with the necessary appliances for the most advanced 
practical and research work. We note that there will be a few 
rooms vacant for residential students in the college nexb term. 
Evening and Saturday morning classes will also be held.—The 
Durham College of Science, Newcastle-upon-Tyne, has depart- 
ments of mechanical and: marine engineering, naval, architecture, 
electrical engineering, mining, and metallurgy. The lectures 
begin Oct. 3, 1899.—Complete courses of instruction are arranged 
at the University College, Liverpool, in civil engineering, 
mechanical engineering, and electrical engineering. These 
courses enable students to qualify for university degrees, and for 
the college certificates in engineering. They comprise, in 
addition to special engineering, lectures and laboratory work, 
instruction in mathematics, physics, eleotro-technics, and 
chemistry. Session 1899-1900 commences on Oct. 2.—Applica- 
tions for admission to the departments of civil, mechanical, and 
electrical engineering at the Yorkshire College, Leeda, will be 
received up to Monday, Oct. 2.—The new term of the Electrical 
Standardising, Testing, and Training Institution, at Faraday 
House, has just commenced. This institute undertakes, among 
other things, to give a thorough theoretical and practical training 
in electrical engineering, and standardise and test all kinds 
of electrical instruments, inspect electric lighting installations, 
examine and a upon electrical inventions and apparatus, test 
and certify all kinds of electrical plant, and let private experi- 
menting rooms.—The fifty-eecond session of the City of London 
College (City Polytechnic) commences on Sept. 25. The syllabus 
is a most extensive one, and covers technical drawing and drawin 
office practice, building construction, machine construction an 
mechanical engineering, civil engineering, valuation, sanitary 
engineering, quantity surveying, and land surveying. — The 
evening classes at the East London Technical College at the 
People’s Palace, Mile End-road, begin Sept. 25. The day classes 
commence Sept. 18... The courses in engineering and chemistry 
have considerably increased. The day school contains about 400 
boys. The fees for the latter are only le. per week or 10s. per 
quarter ; while for the various evening classes fees ranging from 
2a. 6d. to 15s. per session are charged. Apprentices and old boys 
of the day school are admitted to the science and art and trade 
clasees at half the usual fee. A library and reading-room, social 
rooms for men and women, a refreshment department, and a book- 
stall are provided for the use of students, who are also admitted 
to the swimming-bath at a reduced charge. Various societies 
have been formed by the students amongst themselves, includin 
engineering, chemical, literary and debating, electrical, an 
sketching. A studente’ union has been formed, which is managed 
by a general committee elected by the members, and to which 
the Drapers’ Company have lent an athletic ground ab Leyton. 
Cricket, foosball, and lawn tennis sections have been formed, and 
refresh ments are provided on the ground. 


PROVISIONAL PATENTS, 1899. 


Sept. 4. 

17815. Improvements in direct acting electric generators and 
in direct iy driven electric compressors for air or 
other gases. James Atkinson, Tne Woodlands, Marple. 

17846. Improvements in or connected. with electric motors 
and generators and other electric apparatus and 
fustruaments, Valère Alfred Fynn, 55, Chancery-lane, 
London. 

17887. Improvements in galvanometers and electrical indi- 
cating and sgoalling apparatus. Arthur William 
Tournay-Hinde, 322, High Holborn, London. 


Szpt. 5. 

17877. Au improved composition of or from which may be 
manufactu.ed tabes for various purposes, tyres, and 
other articles requiring more or less flexibility or 
as a non conducter of electricity. George Bestwick, 
4, St. Ann’s-equare, Manchester. 5 

17878. An improved composition of or from which may be 
manufactured billiard balls, haedios for umbrelins 
or sticks, electric buttens, and other articles of a 
like nature and general utility, and as a substitute 
fer mica. George Bestwick, 4, St. Ann’s-equare, 
Manchester. : 

17934. A new or improved process and apparatus for elec- 
trolyticaily precipitating metais in the cementation 
vats. Alberto Rovello, 23 Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, March 16, 1899, being date 
of application in Italy.) i 

17938. Eloctro-modical battories. Castéran Joseph Marius, 8, 
Quality - court, Chancery - lane, London. (Complete 
specification.) 

17939. hmaprovements in rock drills. George Barker, 
77, Colmore-row, Birmingham. (Samuel Lesem, United 
States.) (Complete specitication. ) l 

17953. Improved means and appliances consected with air- 

tight electric arc lamps. John James Rathbone, 166, 
Fleet-street, London. 
Sept. 6. 
Improvements in electrieal switches. Bertram Thomas, 
Cornbrook Telegraph Works, Manchester. 
Improvements in secendary gaivanic batteries or 
accumulators. Richard Norman Lucas and Ernest 
Sanford New, Spring Cottage, Byfleet, Surrey. 
Improvements in field - magnet cores fer electric 
motors or generators of enciesed type: Herbert 
William Wilson, 5, Elm-terrace, St. Austell, Cornwall. 
A new and improved apparatus for tie intermittent 
lighting of electric lamps or groups of lamps for 
advertising purposes and the like. Walter Jobn 

Partridge, Frederick T. Love, and Charlee Thomas 

Pounsford, Cadeleigh Villa, Severn-road, Weston-super- 

re. 


17883. 
18086. 


18013. 


18014. 


Improvements in electrical switches. George Whittaker 
Holt and Arthur Atherley, 18, Southampton-buildings, 
Chancery-lane, London. 

Improvements in or relating to telephone speaking- 
tube and like receivers. Hannemann Adolphus 
Cutmore, 7, Quality-cours, Chancery-lane, London. 

SEPT. 7. 

Imprevemente in electric treliey standards. Charles 
William Godson Little and Arthur James Ireland, 
Heckington, Lincolnshire. 

A ocein-freed electrieity meter. George Alexander 
Maquay, 1, Whittingstall-road, Fulbam, London. 

Improvements i: insulator boits for telephone and 
telegraph purposes. Fred Hitchen, George Parrish, 
and Thomas Parrish, 8, Quality-court, Chancery-lane, 
London. 

Improvements in electrical batteries. Richard Pearson, 
53, Chancery-lane, London. 

A new or improved method and means for electrically 
illuminating advertising signs and the Hue. Francis 
Malger Staunton, 2, Hainault-villas, Harold Wood, 
Romford. — 

Imprevements in electric arc lamps. Paul Mersch, 45, 
Southampton buildings, Ohancery-lane, London. 

Improvements in clocks, more particularily im electric 

therefor. Fred Isaac Getty, 

Chanoery-lane, London. 


18028. 


18040. 


18064. 


18004. 


18098. 


18186. 


18124. 


18131. 


18132. 


mechanism 
45, Southampton - buildings, 
(Complete specification. ) 
ais og SEPT. 8. 

Improvements relating to clectrical resistance boxes 
and like apparatus. Thomas Edward Gambrell and 
Charles Thomas Gambrell, 17, Giltspur- street, Holborn, 
London. 

An improved conical-shaped collar reffector for the 
incandescent electric lamp, by means of which the 
light is reflected and diffased and advertisements 
displayed. Christopher Buckton, George Edward 
Fletcher, and Henry Fletcher, Lightcliffe, near Halifax. 


18138. 


18143. 
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13173, Improvements in telephonic systems and in apparatus 
therefor. Max Byng and Francis George Bell, 73, St. 
Stephen’s - road, Upton Park, London. (Complete 
specification. ) 


13200. Improvements in or connected with ships’ telegraphs. 
David Kennedy, 6, Lord-street, Liverpool. 
Sept. 9. 


18254, Improved construction of accumulator plates. Emil 
Franz Adolf Polzin, 6, Lord- street, Liverpool, (Com- 
plete specification. ) 


18266. Improvements in electrical resistanee and heating 


apparatus. Sidney Brammall and James Tarbotton 
E Moorgate Station chambers, Moorfields, 
ndon. 


SPECIFICATIONS PUBLISHED. 


1898. 


11158, Control of electrically-propelled vehicles and trains. 
Leigh. (Sprague.) 

11158b. Pilot apparatus and reversing mechanism for oon- 
trolling electric moters. Leigh. (Sprague) (Date 
claimed under Patents Rule 19, May 16, 1899 ) 

17597. Vacuum drying apparatus for drying bobbins, arma- 


tures, and the like of dynamo machines or metors. 
Passburg. ` 


17801. Electric arc lamps. Oliver. 

17764, Electrio meters. Reason and Mutual Electric Trust, 

17974. Appliances for cooling dynamos. Siemens Bros. and 
Co., Limited. (Siemens und Halske Aktien- Gesellschaft.) 

18165. Electric signalling or indicating apparatus. Boult. 
(Busson and Busson.) 

18261. Relays for use on telegraph cable and other lines. 
Brown. 

18854, Eloctrically igniting charges of internal-combustion 
engines. Evans. 

20823. Electric arc lamps. Thomas-Davies. 

21125, Electrical communication of signals. Mechan and 
Muirhead. 

#1165. Method of and appliances for exciting alternating- 
curront dynamo machines, whether acting as gene- 
rators or as motors. Abel. (Soc. Anonyme pour la 
Transmission de la Force par 1’Electricité.) 

21234. Apparatus for coating metal articles by electro- 
deposition. Thornton and Canning. 

21688. Arc lamps for projection and for laboratory or like 
purposes. Stuart and Barton. 

21716. Electric measuring instrumente. Kelvin. 

21835. Storage batteries. Still. 

22037. Machine for wrapping thread, silk, and other work- 
able materials arcund wire, rod, or oord lengths, 
ospeciaily applicable for wrapping electrical oon- 
ductigg wire. Thompson. (Schmidt.) 

25314. Apparatus for transforming alternating inte continuous 
electrical currents and oonversely. Abel. (Soc. 
Anonyme pour la Transmission de la Force par 
l’Electricité. ) 

26494. Electrical switches. Watson. 


1899. 
6125. Electrically-operated motor road vehicles. Justice. 
(Pope Manufacturing Company.) 
3 © of armoured electric cables. Green- 
8 


(Date applied for under International Convention, 
Dec. 15, 1898.) 


8172. Electric railways on the closed conduit or like 
system. Cox. 


8325. Electric raiiwaye werking on the surface-contact 
system. Lundell. 
$498, Electric elevators. Johnson. (Rennerfelt. ) 


8963. Production of a filling paste or active matorial for 


ne plates of secondary batteries. Stendebach and 
itz. 


.9672. Electric switohes. Spagnoletti and Crookes. 


11885. Controlling apparatus suitable for use with electric 
motors. Walker. 


12693. Registering mechanism for electricity meters. Berg- 

mann. . 

13614. Electromagnetic compensating devices for power 
steering mechanism. Williamson. 

13804. Electric motors. Justice. 
turing Company.) 

Hand vieo and ether strainers or stretchers 
telegraph, telephone, and other wires. Mackie. 

Submarine electric arc lamps. Hall and Burdick. 

zora locking apparatus for railway signals. 

elfs 
14794. Storage batteries. Heebner. 
14877. Sound- proof telephone cabinot. Wulf and Blunck. 


(Emeraon Electric Manufac- 


14593. for 


14774. 
14789. 


TRAFFIC RETURNS. 


Returns for Totel receipts for 
Line. week Thorens half-year. 
Ending |1899. | 1898.| decrease. | 1899. |; 1898. 
Birmingham Tram- £ £ £ £ £ 
way bo. e AEE Sept. 2 |4,351|3,827| + 524 143.854 130,130 
Blackpool and Fleet- 
wood Tramroad...| , 11 |1 3351,112 + 223 |14 798 | 8,918 
Bradford City Trame! ., 10 463| 387 + 75 18,347 — 
Bristol Tramways Co.] „ 8 |3 697 3,443 + 254 — — 
City & South London ,, 10 856 876 — 10 10 418 10,487 
Dover Tramways ...| ,, 9 293 244 + 49| 7,075 | 5,750 
DublinU.T.,elec.cars| , 8 2, 139 1,870 f ＋7 269 |14,465c 12. 1280 
Dublin S. D. Electric} ,, 81 050 l, 213 — 163 11, 824c 11. 20. 
Halifax Corporation| „„ 10 "750 306 r 444 13, 913a 3,1380 
Liverpool Overhead} ,, 10 1.614 1,528 + 86 18, 731618, 457c 
Sheffield Corporation| ,, 10 1, 683 1, 024 — 658 — 
South Staffordshire) ,, 8] 722| 739 ͤ 17 23, 840c 22,6570 


+ Including horse cars. 


a Since April 1, 1899. Since June 29. c Since Jan. I. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.Shs., 1-125,000; 1 
Blackheath & Gro wch. District Blec. Lt., Ord. 1,201- -101,200 3 H 
Blackpool and Fleetwood Tramroad Shares 10 19-21 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 13-18} 
i per cent. Cum. Pref. . 10 10-11 
British Electric Traction Limited, Ordinary, ‘Noa. 1- 80,000 10 dad 
6 per cent. Cm. Pf. 4009780 000 „% 10 1 
—— 6 per cent. Cm. Pf., 1·60, o; x2 10 — 
—— 56 per cent. 8 benture Stock . 100 127-180 
British Insulated Wire, Ord., No. 1 to 40,000.. 2 „ „ One 6 11-12 
—— 6 per cent. Cum. Pref., No. 1 to 27,500 „„ „ „„ 6 21 
Brush Electrical Engineering, oe Ca e 2 14-2 
Non. Cum., 6 per cent. 2 23-23 
per cent. Debenture N nace 100 108-112 xd 
88 2nd Debenture 5 — — 2 100 101-104 
eee 1 5 5 00 118-115 
(HERESIES E] @eeneee ees „% „ 5 18 
ose 8 J7ö;— 5 
Central London Railway, Ordinary . . H 104-103 
a Pret. Half-Shares — as es ee 
Charing Cross and Strand / me Bass 5 104-114 
per cent. Cum. Prerrr 6 
Chelsea city Company .. as 5 7 
— 4} par Sora cent. i Dre... Ore 100 118-115 
City of Lon on, Ordin „ „%%% „% „„ „ „ „ „ „ ss 10 111 
— 6 per cent. Cumulative VF 10 124 
——— 6 per cent. Debenture Stock . 100 126-130 


City and South London Railway, Consolidated Ordinary . 
Ordinary 


B ] ꝶ̃ẽů P ę¹ : ̃ ̃ ͤ ͤ—— m 10 411. 
e cont drr e r . . 10 1 


5 per cent. Pref. ae FFF 4 11 
County of London and Brash Prov. Bieb. Light 65. Ord. 10 11-1 
6 per cent. Cum. Pref. ee --{ 10 18}-1 
43 per cent. Debentar-s Prov. Certs. _. ofl — 85 
Crompton and (ooo 8 34 4 
5 cent. Dobent ure cccccece: — 100-108 
Edison and Swan United Ordinary.. „55 EEE —1 8 2-2} 
5 per cent. Debentures ..........sscccoonsoceso as 5 4-5 
4 per cent. Deb. Stock, Re... 100 95-97 
Edmundsons’ Electricity Corp., Ltd., ont. Snare, l- PUS 6 140 
Bieotric Construction, ere 2 21 
— í per cent. Cumulative Pref. . re ae te 
r cent. Perp. 1st Mort. Deb... = «| 100 102-1 
W. T. H Hien — * i Telegraph V ph Works; Ordinary Ri w — n 
í 158 cent. Debentures 6 6 % ee ee 00 %% % „ O08 O® 08 6B ee 100 110-118 xd 
House-to-House Company, Ordinary......... 8 —1 6 8-9 
7 per cent. reno -| 6 9-19 
Im Tramways, Limited ..........cscscccccecccccces 6 = 
India Rubber, Gutta Percha, and ee Works . weoeet 10 21-23 
4 per cent. Debentur ee aso. 100 102-106 
Kensington and Knightsbridge Ordinary... „ oeoas ec 5 124-18} 
London 55 ly, Ordinary @evsese een ee ee „ „ 8 
—— 6 par dit Ba cece g eavceoce 100 108.45 
= 4 per cen 0 ago is nture Red. .. 
etropo’itan Electric Supply, ted, Ord., No. 1-62, 500 10 147153 
No. 62, 501-85, 000 10 14-15 
per cent. First Mortgage e pape 1 117-119 
National aapbone. Ordinary.. ee .--| 5 53-5) 
6 per cent, Cum. First Fre 10 13-14 
6 per cent. Cum. Second Pref.. 10 18-14 
b per cent. Non. Cum. Third Pret. . e 5 510 
8} per cent. Deb. Stock, Re. . 100 95.152 
New General l Traction, Limited, Ordinary ................ 5 33-44 
6 per cent. Cum. Preezum—m ss se seee ee 5 EH 
Notting Hill Electric Lighting Company, LAM = 10 15-1 
Oriental, Limited, hk eee, ee 2 O82 22 „„ OS © © „ Ow 1 14 
24 Shares . ee Ge „ „%%% 28226868 „ „% „ 2B 5 7 
sh pono ana d * Co Rats 1 i 
enie To one an 0 mpany.. 5 
9 Electric, Li „Nos. 1 to 96 and 407 to 10,810" 5 ab} 
5 Electrio e Ld., Ord., Nos. 26, . m 10 14-15 
——— 5 per cent. Cum. Pref. Nos. 1 -20,000 ... 10 104-11 
Royal E Electrical Company of Montreal. iè 160-18) 
t} por cent. t Shares Mortgage Debentures .. 100 106-117 
South ath Lon on Electric 5 3E 83 47 
St. James s and Pall Mall Ordinary  ......... 6 164-17} 
— 7 aad 3 d Main @eetoce „% @ E-A GS E X we . * Ps 
Telegraph Construction an tenance .... =o a = =o oo — 
ver cent. Bond... . = m| 100 108-106 
Telegraph Manufacturing, Ordivary.. e 0 
cont. Cum. Pg Gꝶlj .. 5 
~s FPE and City Rallway, Urdinery . æ 100 101-104 
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NOTES. 


West Indian Cables.—It is stated by the Halifax 
aud Bermudas Cable Company that the internal telegraph 
and telephone service on the Island of Bermuda will be 
affected fora few days only by the cyclone. The cable 
service to Bermuda and to the West Indies beyond (tid 
Bermuda) has not been affected in the slightest degree. 


New Appointment.—We are pleased to notice that 
Mr. G. E. Gilpin, sub-engineer for the Telegraph Depart- 
ment in Bradford and district, has been appointed engineer 
at Newcastle-on-Tyne, and will have charge of the lines 
between that city and Berwick-on-Tweed. As may, 
perhaps, be known to some of our readers, the invention 
of the tramway letter box, which has been adopted in 
Bradford and other towns, was entirely due to Mr. Gilpin. 


Middlewich Technical Schools. — Middlewich is 
extremely fortunate in having a benefactor like Dr. Mond. 
This gentleman has just expressed his willingness to defray 
the cost of providing and fitting up a chemical laboratory 
in connection with the Victoria Technical School in that 
town. Dr. Mond also previously gave a most substantial 
sum to the building fund of the schools, and this additional 
liberality will be greatly appreciated. The County Council 
promise lectures, and a number of students are ready to join 
the classes. 

The Transvaa].—At the time of the present crisis in 
the Transvaal, it is interesting to note how the telegraph 
service, especially the cable portion, has fared during the 
last six months. The returns for this period have just 
been issued, and show total receipts amounting to £52,797, 
as against £46,124 for the same period of last year. The 
cable service also shows an increase, 19,225 cables having 
been sent at a cost of £49,840 in the first half of this 
year, compared with 13,268 at a cost of £32,963 in the 
first half of 1898. 

Gold Extraction by Electricity.—A new electrical 
process to extract gold from ore by means of concentration 
is announced from New York. The inventor of this 
process is Mr. Thomas A. Edison, and he will erect a plant 
to work his invention on a Government land grant of 
54,000 acres, situated in the territory of New Mexico, 
which has hitherto proved unprofitable for agricultural 
purposes owing to lack of water. We understand that a 
company has been formed which has bought the grant 
outright for £600,000. 

Water Power in India.—In connection with the 
utilisation of the power of the Cauvery falls at Sivasamu- 
dram for generating electricity, with a view to supplying 
the power obtained to the Kolar goldfields, the Govern- 
ment of India has sanctioned the deputation to Europe 
and America of Captain A. de Lothiniere, R.E., Deputy 
Chief Engineer, Mysore State, P.W.D., for six months. 
Indian Engineering does not agree with this at all, and 
contends that the captain will simply have a pleasant 
holiday at public expense. 

Electricity and Disease.—It is stated that the 
Princess of Wales, the King of Greece, and several of the 
Russian princes now in Denmark, paid a visit a short time 
ago to Prof. Finsen’s electric light institute in Copenhagen 
for the cure of disease. Her Royal Highness spent some 
time in witnessing the effects of the treatment on lupus. 
This method of cure has given such striking results in the 
case of lupus, writes the Copenhagen correspondent of the 
Daily Mai, that in a few years there will be no patient 
suffering from the disease in all Denmark. The Princess 
of Wales intends on her return to England to interest 
the medical profession in the electric light treatment. 


“Indian and Eastern Engineer.” — The July 
number of this periodical contains an illustrated descrip- 


tion of the works of Messrs. Crompton and Co. at 


Chelmsford. Among other matters it states that the 
company have at present over 200 dynamos on order, 
and among municipal contract work there are orders 
for three 1, 100-h.p. and two 400-h.p. machines for 
Glasgow; also three 400-h.p. machines for the 
Calcutta Electric Lighting Company, and 10 loco- 
motives for the City and South London Electric Railway 
Company. 

Another Sieve.—The reader may retain as much of 
this information as he pleases and let the remainder go 
through the meshes of the sieve. The tale is from America, 
and states that an experimentalist there thinks he has 
devised a practical scheme for collecting electrical energy 
from the atmosphere. So far as we can understand any- 
thing of his views, they are to the effect that “as the 
summer heat produces electricity, so does my new battery 
depend for its great power solely on the moisture and a 
natural draught or passage of hot air through the cell.” 
Thus we should say his cell or cells are of the nature of a 
sieve, collecting the microbic electrical energy as it passes 
through the meshes. 

Electrical Congress in Italy.—There is at the 
present time taking place at Como, in the Volta Exhibition 
buildings, an Italian National Electrical Congress. The 
proceedings were opened on Monday last, Sept. 18, with 
an address by Prot. Righi on Volta. Amongst others read- 
ing papers we notice Profs. S. P. Thompson, P. Blaserna, 
and G. Grassi. A discussion on electrical terminology will 
incidentally be introduced. The meeting closes to-morrow, 
Saturday. It is interesting to note in this connection that 
Prof. Silvanus P. Thompson, F.R.S., president, and Prof. 
W. E. Ayrton, past-president, have been chosen by the 
Council of the Institution of Electrical Engineers to represent 
them as delegates on this occasion. 

Electricity in Churches.—Electricity appears to be 
coming more and more into demand for the lighting of 
churches and other public buildings. The latest example 
of the use of electricity in this direction is in the village of 
Tron, in Scotland, where the electric light has just been 
installed in the parish church. In addition to this, the 
enterprising churchwardens of this parish have decided 
that the organ shall be blown by electricity. Amonget 
other places lately opened for public use in which elec- 
tricity is used may be mentioned the new Theatre Royal 
at Richmond, which is lighted throughout by electricity, 
and also the new pier at Herne Bay, on which an electric 
tramcar runs for nearly the whole length, and which is also 
lighted by electricity. 

Wireless Telephony. — This subject is being very 
quickly taken up once the idea has been started, for in 
addition to the experiments being carried on by Sir 
William H. Preece near Carnarvon, of which we gave 
a description in our last week’s issue, we hear also 
of wireless telephony from a different source, as the 
Central News has been informed by Dr. Peter Stiens, the 
Russian electrician, that he will very shortly give a semi- 
public demonstration of a system of telephoning without 
wires which he has invented. He anticipates that when 
his system is put into practical use it will be possible to 
set up a number of wireless telephone exchanges, through 
which persons having his portable electrical instruments 
can be put into communication with each other. 

Eiectric Indian Clubs.—-A photograph is reproduced 
in the Scientific American showing an electrical effect which 
is produced by Mr. G. Patterson, of Chicago, at entertain- 
ments. The effect consists of electrically-lighted Indian 
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clubs swung in a darkened room. The club is of special 
construction, and the current is carried by flexible wires 
enclosed in a rubber tube. Three series of 8-c.p., 3-c.p., 
and 1-c.p. coloured lamps are set in sockets in the club at 
right angles to the centre of it. At the tip of the club is 
a 32-c.p. lamp. When the clubs are swung at ordinary 
speeds the effect is said to be very beautiful. An operator 
behind the scenes manipulates a switchboard, turning on 
and off the lights in the two clubs. Storage batteries 
furnish the current when the regular incandescent circuit 
cannot be tapped. - 

l The Pacific Cable Scheme.—This scheme appears as 
if it were being pushed along in a very business-like way. We 
are now informed that arrangements are being made for 
the immediate constitution of the executive or governing 
Board which will be entrusted with the practical details of 
the project. The Imperial Government will have three 
representatives on the Board, Canada two, Australia two, 
and New Zealand one. The Hon. W. P. Reeves will 
probably be the New Zealand member, and Lord Strathcona 
one of the Canadian representatives. The two Australian 
members are to be balloted for by the three participating 
colonies—New South Wales, Victoria, and Queensland. 
The committee is to sit in London, and at an early date 
will invite tenders for the construction of the cable, after 
considering whether or not the line shall be laid in 
duplicate. 

Proposed New Cable.—The Melbourne correspondent 
of the Times gives us to understand that the proposals of 
the Eastern Extension Company to lay a cable between 
South Africa and Australia, and to reduce the telegraphic 
charges on condition that they are allowed to open an 
office in Melbourne for the receipt and dispatch of 
messages, have been discussed in the Victorian Assembly. 
Mr. Duffy, Postmaster-General, said that he had refused 
permission pending a consultation with England, Canada, 
and others interested in the Pacific cable proposals. The 
Kastern Extension Company intended to destroy the 
Pacific scheme. Mr. Gillies strongly supported Mr. Duffy, 
and said that it would be a tremendous mistake to alienate 
the British Government by playing into the hands of a 
company which had previously refused reductions at a 
time when competition was not feared. 

The Paris Exhibition,—We learn that in connection 
with the Paris Universal Exhibition of 1900 there will be 
held an international meeting of electrical engineers and 
scientists, preparations for which are already being made. 
French electrical engineers have appointed a commission 
of organisation for this congress, which is now circulating 
applications for membership. Mr. E. Mascart is the presi- 
dent of this commission. The subscription for membership 
is 20fr. The meetings of the congress will last eight days, 
beginniog on Friday, Aug. 18, 1900. The programme has 
been divided into general divisions as follows: scientific 
methods and instruments of measurement ; the production 
of electrical energy, transformers, transfer and distribution, 
electric lighting, traction ; electro-chemistry, electro-metal- 
lurgy, accumulators, electric furnaces ; telegraphy, tele- 
phones and various applications ; electro-physiology. 

Frequency.—The vexed question of the frequency of 
alternating currents seems to us to be nearing a solution, 
and there is no doubt that there will not be such a wide 
variation in frequency amongst the new works started 
on the alternating-current system. The general tendency 
during the last few years has been to decrease the number 
of waves per second generated by alternators, as it has been 
found that lower frequency is preferable for nearly all 
purposes. With large systems of power distribution the 
advantage of low frequency in the design of motors has 


in some cases entailed its reduction to a point at which the 
currents are hardly suitable for lighting purposes. From 
the evidence brought before us it seems likely that a 
frequency of 25 for power purposes and 50 for lighting will 
become standards in course of time. There is no doubt 
that in Germany standardisation in this respect has 
done much to further the intereste of the electrical 
profession. 

Electroid Gas.—A new rival to the electric light has 
just sprung up in the form of what is called electroid” 
gas. This gas is manufactured by the Scarborough Gas 
Company, and is said to be composed of acetylene, oxygen, 
and a “third substance,” which the inventors do not wish 
to make known. This new illuminant is claimed to cost 
about one-third the cost of acetylene. This we should 
rather doubt considering that acetylene itself forms a great 
portion of its composition. Again, to produce the oxygen 
in the required quantities would not be inexpensive. 
What the “third substance” is we should not like to 
venture an opinion, but whatever it is, it is not likely to 
decrease the cost of production. The gas still remains 
to justify its claim as a rival to the electric light, but, 
judging from the statements made, we should not think 
electrical undertakings need fear any opposition from this 
source. The first place in the United Kingdom to be 
illuminated with electroid gas is Hunmanby, a village near 
Scarborough. 

Philadelphia Exhibition. — The national export 
exhibition, which we mentioned in our issue a few weeks 
back, was opened at Philadelphia on the 14th inst., in the 
presence of many distinguished visitors, including members 
of the diplomatic body. Mr. W. Stone, Governor of 
Pennsylvania, in his opening address, which was charac 
teristically American, explained the reasons why, in his 
opinion, the United States could export iron and steel to 
Europe. He said that England’s best coalfields were now 
exhausted, and coke for English furnaces cost three times 
as much per ton as the coke supplied to American furnaces. 
As for English and American methods, he stated that 
English railway transportation was a long way behind 
theirs. If Americans had no other advantage, that one 
alone would ultimately give them supremacy in the 
manufacture of iron and steel. America’s raw i 
were in great supply, and Great Britain’s supremacy in 
iron and steel was gone. American manufacturers would 
have the supply of the world. 

Tram Rides for Scholars.—The school children in 
the State of Pennsylvania are well looked after. This 
State, in common with several other States, has a law 
permitting the discontinuance of small schools and the 
transportation of the pupils to a central school. A town- 
ship in Alleghany County proposes to apply this law in 
a novel way. In other States transportation under such 
circumstances is by wagons, the vehicles calling at the 
houses of the pupils, but this particular town purposes 
to use the trolley. The township is represented within 
the boundaries of an island of which the junior school 
building is at one end, and the advanced school at the 
other. The distance to either is too great for many of 
the pupils to walk, and rather than erecta new building 
the school directors are making preparations to transport 
the children by the trolley railway at the rate of from 
1d. to 14d. per pupil each way. The Electrical World 
thinks that the next step in such sweet uses of elec- 
tricity will be the employment of automobiles as school 
omnibuses. 

Dangers of Electric Traction.—The Society of 
German Tramway and Light Railway Administration has 
just held its annual meeting at Elberfeld, the president 
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being Herr Rohl, director of the Hamburg Tramways 
Company. At this meeting a report was submitted from 
the council of the society with relation to the dangers 
attending the operation of street electric lines. The society 
numbers 93 administrations, representing 129 lines, and 
in order that reliable information on the point in question 
should be obtained, a circular was issued asking for details 
from the companies and others forming the society. 
According to the information submitted in the report, 
the dangers incidental to the electrical working of tramways 
are in no way 80 great as that system has been generally 
credited with ; and especially in the case of adults, the 
namber of accidents has considerably diminished when 
accustomed to the method. The report also indicates that 
attempts made to enter or leave cars when in motion 
brought about many preventable accidents, and that no 
less than 40 per cent. of the total number reported were 
due to this cause alone. 

A New Storage Battery.—There is described in the 
Electrical World a new type of storage battery, for which a 
patent has been issued to Mr. H. H. Knepper. This battery 
is specially adapted for electric vehicles and for other uses 
in which the battery is subjected to considerable shaking 
and jarring. The plates of the battery, which may be 
of the ordinary type, are completely surrounded with an 
envelope formed of sheets of absorbent material, and in the 
spaces between these envelopes perforated fillers or sheets 
of absorbent material are also placed. When the electrolyte 
is put in the cell, the perforated fillers as well as the porous 
envelopes absorb the electrolyte and expand, thus making 
a compact structure which will effectively hold the active 
material in position and prevent the dropping of the same 
to the bottom of the cells, short-circuiting of adjacent plates 
being thus obviated. The material of the absorbent 
envelope and fillers consists of paper or cardboard made 
of pulp or other fibrous material. The perforations of the 
fillers form enclosed receptacles for the electrolyte, thus 
permitting the employment of a greater quantity of the 
liquid than could be present if the fillers were solid. 


Telephones for Farmers.—The necessity has for a 
considerable time been felt in America amongst the various 
farmers for a telephone service. This has until the present 
time been a thing hoped for, but unattainable. The North 
Electric Company, of Cleveland, Ohio, have, however, just 
devised and initiated what they call a “ farmers’ community 
exchange,” by the use of which a service can be furnished 
to farmers from the nearest city at a satisfactory rate to 
both parties concerned. The method of this exchange is 
as follows : At various points are placed small switchboards, 
from each of which radiate eight or ten lines, to each of 
which are connected a certain number of subscribers. These 
central switchboards are in their turn connected by a trunk 
line to the city exchange. In tbis way subscribers are 
enabled to converse with their immediate neighbours, or 
with subscribers in the city. The small switchboards used 
at the community exchange are said to be very simple in 
design, and practically impossible to get out of order. Our 
contemporary, the New York Electrical Review, informs us 
that quite a number of telephone exchanges have adopted 
this service, and that many of these are through its 
agency paying dividends where they formerly scarcely paid 
their way. 

Economical Working of Arc Lamps. — Messrs. 
Herbert A. Wagner and Denney W. Roper have invented 
a method for operating arc lamps on constant-potential 
circuits, whereby. it is claimed the efficiency of distribution 
is increased and the cost of operation reduced. This 
method, as explained by the Electrical World, is as follows : 
The inventors found that if the carbon tips are first heated 


to redness in any suitable way, as by a current too weak 
to lift the carbons, sufficient carbon vapour will be formed 
to maintain the arc when the normal current is applied to 
the lamp, thus obviating a sudden rush of current through 
the lamp circuit far above the normal and doing away with 
chattering, which latter annoyance ordinarily requires for 
its alleviation the use of expensive cored carbons, the 
employment of dashpots, or the use of a fixed resistance 
kept constantly in the lamp circuit. The arc lamp circuit 
contains a resistance in parallel with a short-circuiting 
switch ; in starting up, the short-circuiting switch is opened 
and the resistance thus introduced keeps the current down 
to a predetermined value, and after having remained in 
circuit a sufficient length of time for the carbon tips to 
become ‘heated, is short-circuited out, when the normal arc 
lamp current flows. 


Trolley-Car Brakes.—The Scientific American states 
that the New York State Railway Commission js now 
carrying out a series of tests to determine the best form of 
brake for use on trolley and cable cars. This is a subject 
of the greatest importance, and the information this com- 
mission may obtain should be useful to us on this side as 
well as to our New York friends. In many of our large 
towns in which trolley cars are employed the streets are 
very crowded, and unless the cars are provided with an 
efficient and reliable brakes, there is much danger of very 
serious accidents. For instance, on the new Sheffield 
trams the other day, for some reason or other, the brakes 
would not act properly, and had not the car turned down | 
a smaller street, which also has tramlines, an accident must 
have been the inevitable result. The experiments above 
mentioned are being carried out on an underground trolley. 
line in New York. The car used weighs about 11 tons, 
and an automatic speed recorder is used to ascertain the 
speed of the car at the time the brake is applied, and the 
time and distance required to stop the car are noted. 
All manufacturers of safety brakes were invited to 
compete, and it is stated 22 different styles of brakes 
are to be tested. These will be operated by electricity, 
by compressed air, or by hand, and after the trials are over 
the commission will approve of one er possibly two of the 
brakes of each kind. 


Automobiles.— The article of Mr. H. P. Maxim in the 
current number of Cassier s Magazine is a fairly exhaustive 
epitome of the practice of the day, but, like most of these 
magazine articles, lacks suggestiveness. The author con- 
cludes that there are three different practicable systems 
for the propulsion of road vehicles, each satisfactory in a 
particular field, but none suitable for all services. That is 
a somewhat lame conclusion, as it is more or less true of all 
machines. No engine is suited for all purposes. We have 
often stated that, so far as we know, neither inventors nor 
manufacturers have had a determinate problem before them 
to solve. Can any man in his sober senses contend, for 
example, that either steam or petrol vehicles are likely to 
replace all the horse-drawn vehiclesjin London! Why, one 
could not endure the stink of a score of the “oil” engines 
in the streets, much more hundreds or thousands of such 
motors. Our previous criticisms have drawn the remark, 
“ Oh, by attempting more than is required we are almost 
sure to get what really is wanted.” Mr. Maxim may be 
held to favour electric systems more than others. He says: 
“There is every reason for us to recognise that for short 
distances, for relatively light loads, and courses within a 
limited area the electric system has succeeded in forcing 
out all other systems.” Why do not manufacturers try 
the other tack—say, luxury requires a 10-mile drive, and 
provide a properly designed and equipped vehicle with a 
50 or 100 per cent, safety margin? So far as London or 


356 THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1899. 


most large towns are concerned, no battery-driven vehicle 
must necessarily take over a 10-mile course without a 
“feed” if feeding points were arranged, as they might 
easily be. 

Seeing by Electricity. A member of the Central 
News staff reports having had an interview with a Russian 
electrician, by name Dr. Peter Stiens. Dr. Stiens claims to 
have discovered a process by which he can make the blind 
see, not through their eyes, but through their brains. The 
interviewer in question says that having been blindfolded 
and connected with Dr. Stiens’s apparatus, although the 
blindfolding substance was not touched or altered in any 
way, in place of the darkness there appeared a white light 
that looked very much like the ordinary light of day. The 
interviewer then identified objects held up before him whilst 
blindfolded. Other experiments of a similar nature were 
tried and were stated to be successful. Dr. Stiens stated 
that he had a number of electrical patents running on the 
Continent. He felt certain that when this sight-for-the- 
blind invention became the success which he anticipated, it 
would prove one of the most astounding as well as one of 
the most beneficent of all the applications of electrical 
science. If it is as the doctor says, it is indeed one of the most 
astounding of the applications of electrical science, but there 
have been such a quantity of these remarkable inventions 
which have appeared only to disappear again directly, that 
we should prefer to have the opinions of oculists of good 
standing on the subject before believing everything which 
is said about the discovery. In any case we “Bope to hear 
further of the matter in future. 

A New Trolley Ear.—There is described in a recent 
issue of the New York Electrical Review an improved trolley 
ear whereby the continual hammering of the trolley wheel 
against support clips is avoided. This hammering, by 
causing sparking to take place and thus injuring the trolley 
wire, is said to be one of the most fruitful sources of trolley- 
line accidents, owing to the wires breaking at these burnt 
points. In order to overcome this objection flexible pole 
brackets were introduced, and had in some measure been 
successful. But in a great many cases the companies 
owning the lines could not afford toavail themselves of this 
safeguard owing to the great extra cost entailed. A swivel 
bracket hanger when combined with this flexible trolley 
ear has, however, been found to be very useful in stopping 
this bumping, and the apparatus can be fixed to practically 
any bracket. The Woods trolley ear consists of a 12in. 
clincher ear, with brass bosses at each end, in which are 
cast the ends of a piece of flexible span wire. This wire 
flexibly supports the centre boss, to which is attached the 
insulating bolt which is held in a swivel cap, which is 
permitted a lateral play through an arc of 50deg. in the 
castings which clamp around the rigid bracket pipe. 
This swivel cap is attached to the lower casting by means 
of two cast lugs on the cap engaging in corresponding 
sockets in the casting. When the castings around the pipe 
are fastened in proper position, then the swivel cap, with 
the attached ear, is automatically hung into position by 
means of a centre lug playing in a slot of the lower casting. 
This lug, while permitting freedom of swivel-cap action, 
yet will strike the iron pipe and thus force the side lugs to 
remain in their respective sockets. The swivel cap, with 
the flexible ear, is easily removed when desired without 
taking the castings from the pipe. This is done by 
removing the cotter-pin and slightly loosening the nut, and 
then lifting the cap out of the lug sockets. It is stated 
that, owing to its efficiency and cheapness, the demand for 
this article is greatly increasing. 

Armature Testing.—tThere is in use in the General 
Electric Company's armature department at Schenectady, 


says the American Electrician, a means of very quickly and 
cheaply testing the insulation of armatures and finding ont 
any faults, such as short-circuited coils or wrong connec 
tions. The armature can be brought into position in any 
convenient way, under a magnet which may be supported 
by a rope and counterweight. This magnet is of laminated 
iron, and is wound with a coil excited by alternating 
currents. When energised it sets up internal E.-M. F. 
in the armature conductors, which spread throughout 
the winding, tending to break down any weak points 
between the windings or segments of the commutator. A 
short-circuited coil will be burnt out almost instantly. By 
giving the armature a part of a turn and repeating the 
process two or three times, the whole armature can 
be thoroughly tested within a very short time. The 
test is in its way a severe one, as the internal E. M. F. 
can readily be made much higher than those which the 
same armature can possibly generate when running a» 
part of adynamo. If the magnet is of sufficient size to 
saturate the armature core and the frequency is 133 cycles 
per second, the E.M.F.’s set up will be much greater 
than the armature windings themselves can generate 
at the much lower frequency at which direct-current 
machinery generally operates. The apparatus in either 
a two or three pole form, and with these poles located 
at any angles, can be used on any continuously-wound 
armatures except those designed for multipolar machines 
and fitted with special internal cross connections between 
points of equal potential. Since all the lines of force which 
enter the winding must leave it again, they set up balanced 
E.M.F.’s in simple continuous windings which would be 
short-circuited by internal cross connections unless such 
armatures were provided with special testing magnets with 
poles corresponding in angular dimensions to those of the 
fields in which they are designed to run. 


Wireless Telegraphy.— Experiments in telegrapbing 
without wires still continue to be made, many messages 
having been sent at the end of last week between Dover 
and Boulogne. The British and French Associations at 
these two towns on the Thursday took advantage of the 
experiments to exchange messages of congratulation to 
each other. Some splendid results were obtained in the 
transmission of the different telegrams, the current having 
been considerably intensified by placing at the masthead 
at the town hall at Dover a very large cage of close wire 
netting, cone shaped at both ends, the metal netting having 
the effect of collecting the electrical waves. Messages were 
interchanged between Wimereux, near Boulogne, the South 
Foreland lighthouse, and the East Goodwin lightship, which 
is 12 miles out in the Channel, with another four miles of 
high hills intervening between the sea and the point where 
the transmitter is deposited at Dover. All the messages 
were transmitted with remarkable clearness. A very 
curious effect noticed in the town was that the aerial 
messages could be very distinctly heard over telephone 
wires. The naval authorities also are quite aware of 
the importance of perfecting this branch of the telegraph 
service, and, supplementing the tests to which Marconi’s 
system of wireless telegraphy was subjected during the 
recent naval manoeuvres, they have determined on 8 
further series of experiments to determine the efficiency 
of the system under a wider range of conditions. These 
experiments are to be conducted on the cruiser Hermes, 
which is to be commissioned at Devonport on Oct. 5, and 
is being fitted with the necessary apparatus. For three 
weeks after she hoists the pennant the Hermes” will 
cruise in the Channel and will exchange messages by night 
as well as by day in all weathers and at varying distances, 
not only with the signalling station at Devonport, but with 
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temporary stations to be erected on the tors of Dartmoor, 
some miles inland. The experiments will specially be 
watched by officers who have been paying close attention 
to various forms of signalling for naval use, and have 
recently successfully established communication by tele- 
graph between Devonport and the heart of Dartmoor, 
40 miles distant. 


Water Power.—At a recent meeting of the Franklin 
Institute, Mr. B. C. Washington, jun., read a peper on 
water power in connection with electric plants in the 
United States. We are of opinion that it will be found 
possible to increase the number of water-power stations 
even in the United Kingdom; but it is still more certain 
that very rapid and large developments in this direction 
will take place in our Colonies, and English engineers 
should make themselves acquainted with all the conditions 
of the problems which will be presented. Mr. Washington 
tells us that there are 500 electric plants operated by water 
power in the United States, and he describes a number of 
these, but with such description we have nothing at present 
to do. It is to some of the general features which have to 
be considered that we direct attention. Probably some of 
our readers will remark that it is simply giving a series of 
truisms, and that is so; but the truisms are only known to 
those who study the question. Thus, as a power producer, 
the stream must be reasonably steady in its rate of 
discharge; then, having ascertained the fall and the 
quantity of discharge, the available power is readily 
determined. The development of this water power by 
the aid of electricity is a dual problem to be solved by 
the expert in hydraulics and the expert in electricity. 
Thus the solution must necessarily, like in so many other 
cases, be in the nature of a compromise. The machinery 
for the plant must be constructed to suit the conditions 
imposed, and the conditions are the unknown quantities 
which enter the equations, and are only solved by expe- 
rienced engineers. They have to select the site for the 
dam and power-house. The kind of dam and its position 
depends largely on the character of the stream, the shape 
and geological structure of its sides and bottom, and also 
the topographical features above and below the prospective 
site. Of course, dams are constructed to withstand floods, 
injury from ice, and floating debris, and of an height which 
will not cause disaster to surrounding property. The type 
of waterwheel has to be selected, and a good deal depends 
upon the governors of such waterwheels. It is well known 
that the voltage drops at the receiving station as the load 
increases on the line of long-distance transmission plants. 
It is stated that the Replogle governor, largely used in 
America, can be so adjusted as to automatically increase 
the speed of waterwheels as the load increases, thereby 
keeping the voltage constant at the distant end of the line. 
In America it is stated that there are two types of water- 
wheels in general use—turbines and impulse wheels. Asa 
rule, the use of turbines of the vertical and horizontal type 
is confined to powers of ordinary head where the water 
is plentiful; while impulse wheels are a necessity under 
Opp site conditions. 


Technical Education.—The session 1899-1900 being 
just about to start, we have received a number of pro- 
grammes for the session from various technical colleges. 
Amongst these we notice the announcements of the North- 
ampton Institute (City Polytechnic). This book gives full 
details of the proposed classes, etc., for the coming session, 
us well as a list of lecturers and teachers. The electrical 
section is very well to the fore, the principal lecturer being 
Mr. C. V. Drysdale, B.Sc. A great point is made in this 
institute of special classes for different purposes. For 
instance, courses Nos. 45 to 47 deal entirely with electric 
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work in general, courses 48 and 49 are for electric wire- 
men, course 50 for electric bell fitters, while courses 51 to 
62 are taken up with the telegraph and telephone. There 
are also special courses for electric and telegraphic instru- 
ment makers, and for electroplaters, electrotypers, etc. 
We have only mentioned those courses which should be of 
interest to our readers, but there are also courses on almost 
every subject which could be of use in practical work. 
Most of the above electrical courses are specially for the 
passing of the City and Guilds examinations. The syllabus 
is illustrated by views of the different machine and work 
shops. In the echeme of the City Polytechnic, the 
Northampton Institute is one of the three institutions 
under the Polytechnic which makes a special feature 
of a social and recreative portion, a splendid library 
being provided and clubs for recreative purposes being 
formed and a gymnasium and swimming-bath being 
provided. The principal of this institute is Mr. R. 
Mullineux Walmsley, D.Sc., F.R.S.E., etc. The Merchant 
Venturers’ Technical College at Bristol again presents a 
good programme for the session. The book, as usual, 
starts with a list of officers and teachers of the college, the 
principal of which is Mr. J. Wertheimer, B.Sc., B.A., etc. 
The principal lecturer in the electrical section is Prof. 
Arnold Philip, B.Sc.(Lond.). In this college also there are 
very numerous classes on all subjects. Amongst these, 
Section B is given up to civil and mechanical engineering, 
Section C to electrical engineering and applied physics, 
and Section E to chemistry and metallurgy. In the City 
of Bristol School of Commerce, of which the prospectus 
is included in the last-named technical college programme, 
there are two classes—day and evening. Elementary 
subjects are taught in the day school and subjects 
suited to commercial life, but in the evening classes 
more advanced subjects are taken. There will be classes 
for electricity and electric wiring, and the dynamo and 
testing room will be open for practical demonatration 
in the first- named subject. In the syllabus of the 
Manchester Technical School and School of Art, the 
various subjects are divided up into groups, thus 
Group 6 deals with physics and electrical engineering. 
This section is fortunate in having five lecturers besides 
two assistants. There are three grades in each subject, 
the preliminary, advanced, and honours grades, and in this 
section are taught magnetism and electricity, electric light- 
ing and power distribution, and telegraphy and telephony. 
Lectures are also given on the application of accumulators 
to telegraphy and upon electro-deposition. In addition to 
this on payment of a small extra fee students can obtain 
practical instruction in the laboratory. The back part of 
the volume is taken up with a description of the classes in 
connection with the municipal school of art. Another 
prospectus which we have received is that relating to the 
South-Western Polytechnic. The prospectus is issued in 
three parts—viz, one relating to the day classes for men, 
one to the day classes for women, and one to the evening 
classes. In the women’s day classes are taught ordinary 
commercial subjects, in the men’s day classes pupils can be 
worked up to pass matriculation examinations, and in this 
part there is also a large mechanical section and students 
can obtain practical information in the laboratories. In the 
evening classes the whole of Section II. is given up to 
physics and electrical engineering. The electrical engineer- 
ing consists of elementary and advanced theoretical lectures 
and practical work in the laboratory. Special lectures are 
given on the transmission of power, dynamo and motor 
construction, telegraphy and telephony, and electric wiring 
and fitting. There are also, besides this section, many other 
technical subjects taken. 
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THE INSTITUTION IN SWITZERLAND. . by hand cranes. The tools throughout are. excellent, two 


(Continued from page 342.) lathes taking in work up to 27ft. in diameter, and, if 


memory serves us rightly, a still larger one has recently 
Our continuation of the report on the recent visit to | been erected. 


Switzerland had to be considerably curtailed in our last | A turbine plant is the source of power for the establish- 
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EEX 
Fic. 1.—Central Power Station at Baden, 


issue owing to pressure of other matters. The area of the | ment. This plant is on the Limmat, situated about 13 kn. 
land containing the works of Messrs. Brown, Boveri, and | below Baden. The station is built upon the left bank of 
Co. is about 74,000 square yards. It is divided into two | the river, and obtains the necessary driving water through 


FIG. 2.—259-kw. Motor-Nenerator, Synchronous Motor, 8,800 volts. 


parts by a main road traversed by railway lines. The main 
shops cover about 12,000 square yards, and are divided into 
14 bays, some of which, such as those for the heavier 
work, are spanned by electric travelling cranes, the others 


a canal about 600m. (660 yards) long, 14m. (15 4 yards) 
broad at the water-level, and 7m. (9 yards) broad at it 
base, built in the bed of the river. The mean volume of 
water available amounts to 18 cubic metres (635 cubic feet) 
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per second, with a mean fall of 285m. (9}ft.), which corre- | toothed wheel, through which the lower-lying dynamo 
sponds to about 500 effective horse-power. Jonval turbines | shafts are driven at 200 revolutions per minute. The 
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Fic. 3.— Maguet Wheel of 1, 250 h. p. Three- hase Turbine-Driven Generator, 3, 500 volta, 50 periods, 120 revolutions. 


are used, made by Escher, Wyss, and Co., which each 


exciters are driven by two small auxiliary turbines with 
develop an output of 170 h. p. to 200 h. p. at 40 revolutions 


vertical shafts, to which the exciters are direct coupled. 
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Fia. 4.—Magnet Wheel, Hagneck ” Generator—1,300 h. p., 8,000 volts, 40 periods, 100 revolutions—for Direct Couplicg to the Vertical Shaft of Turbine. 
per minute. The machines are hand regulated. The | These generators are three in number, each of 200 h. p. 


turbines each carry above their upper bearings a large | Each consists of two machines electrically isolated, which 
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possess only the bearings and a driving shaft in common, | have 24 poles, with a frequency of 40 per second. Of the 
and each furnishes a single-phase alternating current. The | three exciters, two are direct-coupled to small turbines, a 
armature of the one half, which in all respects is an exact | previously mentioned, while the other is driven by a high- 
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IId. 5.— Rotary Converter—60 kw., 600 amperes, 100 volts, constant current, 900 ine 45 periuds—for Electric Welding. 
duplicate of that of the other half, is keyed at a slightly 


distorted angle relative to the windings of the other half, so 
that the alternating currents generated in the two windings 


pressure two-phase motor. The output of the generators 
amounts to 2 x 60 amperes at 1,100 volts. Separate leads 
are run for power and lighting purposes respectively. It 
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Fic. 6.—One of the Bays of Brown, B.veri, and Co.'s Works at Baden, showing Variety of Work in Progress. 


are distorted by a quarter period in their phase and the | may be mentioned that this plant (Fig. 1) was the first put 
desired two- phase current so obtained. The fixed external | down for generating two-phase current for light and power 
magnet frames of the two halves are likewise separate, and | distribution. 
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-- Resuming our notice of the works: The smaller types 
of continuous-current machines turned out by this firm are 
two or four polar, and machines with either toothed, smooth- 
drum, or ring armatures are made. They may be divided 
into two different classes, characterised by their respective 
arrangements of magnets. A vertical enclosed type with 
four poles, chiefly employed for exciting purposes, and the 
well-known Manchester type of machine, employed for small 
lighting and power plants, are largely manufactured. The 
first is an extremely simple and cheap type. The field 
magnets form at the same time the frame of the machine, 
and carry, by means of two transverse supports screwed on to 
the yoke pieces, thetwo bearings of thearmature shaft. In the 
direct. coupled exciting machines of this class the transverse 
supports are avoided by keying the shaft of the exciter 
armature to a continuation of the generator shaft. The 
round magnet cores of this type of machine have pole- 
shoes, and carry the two exciting coils. Machines of this 
design are constructed for outputs up to 50h.p. Dynamos 
of the Manchester type are constructed by the firm in 
about 12 different sizes of from 4 h.p. to 150 b.p. 

The larger continuous-current machines (Fig. 2) of the 
firm’s make are all of multipolar construction. The ring- 
shaped yoke, with its round magnet cores projecting inwards, 
is cast in one piece and divided into two halves through 
its horizontal section. The magnet cores of this machine 
possess no pole-shoes. A more steady coming into 
action of the armature wires entering the somewhat highly- 
saturated field is attained by the round cross-sectional form 
of the magnet cores. This arrangement of the magnetic 
field system was adopted some years since by Mr. C. E. L. 
Brown, and has proved so satisfactory that by far the 
greater number of all continuous-current machines now 
being constructed are designed on this principle. The 
armatures are mostly of the toothed-drum type, the 
windings being of rectangular wire. The connections are 
made in two layers upon the surface of the drum, which 
arrangement allows of an extremely simple winding process, 
as the wires may be fashioned to the required shape before- 
hand and then simply inserted between the teeth of the 
armature core. The ends of the conductors are soldered 
together and joined on the commutator side to the bars of 
the same by copper strips. Each wire is at the same axial 
distance from the armature shaft throughout its length, so 
that the complete winding forms a cylindrical covering 
upon the armature. Mention may also be made of a special 
type of machine constructed by the firm for the Heilmann 
locomotives, which is interesting on account of the con- 
siderable output obtained in comparison with the dimen- 
sions, The magnet frame of this type, which is of cast 
steel, possesses six poles projecting inwards. These poles 
are provided with very broad pole-shoes. The armature is 
of the toothed-drum type, of 1,100mm. outer diameter and 
550mm. long. The dynamo is direct-coupled to the driving 
engine, and gives a normal output without overheating of 
400 kw. 

As regards alternators, the type principally constructed 
by the firm consists in its chief details of a stationary outer 
ring and a rotating star-shaped inner core, forming the 
magnet system of the machine. This magnet core (Fig. 3) 
possesses alternate north and south poles on its outer circum- 
ference, whose magnetic circuits are completed through tne 
iron lamination of the stationary frame. The construction of 
this type of inductor may be considerably varied in detail ; 
it may be made as a single-coil magnet. The latter 
mode of construction, which was first introduced by Mr. 
Brown at Oerlikon, consists in having two discs, each 
carrying half the pole-shoes of the finished machines, bent 
to one side of their outer circumference. These discs are 
80 set together that the interstices—that is, the spaces 
between the pole-pieces—of the one crown correspond to 
the pole-pieces of the other. The exciting coil is placed 
between the discs below the two crowns of projecting poles, 
80 that the discs, together with their pole-pieces, are of 
Opposite polarity. A construction differing considerably 
from the above, but which seems to be more frequently 
met with in practice, may be. described as follows. 
In this machine the round magnet cores, provided with 
rectangular pole-shoes, are arranged radially round the 
outer circumference of a thick disc, forming one piece with 


the boss, the magnet cores being fastened by means of 
strong pivots. The exciting coils are wound on the lathe 
and then placed over the cores. In the very large machines 
of this type the field winding consists of copper strip 
wound upon edge. The different layers are insulated from 
one another by the insertion of paper between them. 
Coils of this description wound upon a lathe by means of 
suitable apparatus are characterised by their extraordinary 
firmness and excellent insulation. The difference of potential 
between two windings amounts to only a fraction of a volt. 
As in the previously described type of machine half only 
of the total complement of magnet cores are cast in one 
piece with the disc, while the remaining magnet cores, to 
which ın this case exciting coils are exclusively attached, 
as above described, are sandwiched between the bare cores. 
The latter, in this type of construction, are given the 
greatest possible cross-section, and partially enclose the 
exciting coils, which feature, apart from reducing the 
magnetic resistance, serves also to protect the coils from 
mechanical injury. 

But here we must stop. We shall come across the work 
of this firm at various places to be visited. The ladies of 
the party especially were delighted to find that four or five 
o’clock tea is an institution not unknown at Baden. From 
the works to Ziirich ended a long day’s work, and those 
who came straight through from England gladly hailed the 
haven of rest. 


THE BRITISH ASSOCIATION. 


Presidential Address. 
BY PROF. SIR MICHAEL FOSTER, K.C.B., SEC.R.S. 
(Concluded from page 329.) 


What, however, I may venture to insist upon here is 
that the difference in respect to natural knowledge, what- 
ever be the case with other differences between then and 
now, is undoubtedly a difference which means progress. 
The span between the science of that time and the science 
of to-day is beyond all question a great stride onwards. 
We may say this, but we must say it without boasting. 
For the very story of the past which tells of the triumphs 
of science bids the man of science put away from him all 
thoughts of vainglory. Aud that by many tokens. 

Whoever, working at any scientific problem, has occasion 
to study the enquiries into the same problem made by some 
fellow-worker ın the years long gone by, comes away from 
that study humbled by one or other of two different 
thoughts. On the one hand he may find, when he has 
translated the language of the past into the phraseology 
of to-day, how near was his forerunner of old to the ccn- 
ception which he thought, with pride, was all his own, not 
only so true but so new. On the other hand, if the ideas 
of the investigator of old, viewed in the light of modern 
knowledge, are found to be so wide of the mark as to seem 
absurd, the smile which begins to play upon the lips of the 
modern is checked by the thought, Will the ideas which I 
am now putting forth, and which I think explain so clearly, 
so fully, the problem in hand, seem to some worker in the 
far future as wrong and as fantastic as do these of my fore- 
runner to me? In either case his personal pride is checked. 
Further, there is written clearly on each page of the history 
of science, in characters which cannot be overlooked, the 
lesson that no scientific truth is born anew, coming by itself 
and of itself. Each new truth is always the offspring of 
something which has gone before, becoming in turn the 
parent of something coming after. In this aspect the man 
of science is unlike, or seems to be unlike, the poet and the 
artist. The poet is born, not made; he rises up, no man 
knowing his beginnings; when he goes away, though men 
after him may sing his songs for centuries, he himself goes 
away wholly, having taken with him his mantle, for this he 
can give to none other. The man of science is not thus 
creative; he is created. His work, however great it 
be, is not wholly his own; it is in part the outcome of 
the work of men who have gone before. Again and 
again a conception which has made a name great has 
come not so much by the man’s own effort as out of the 
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fulness of time. Again and again we may read in the 
words of some man of old the outlines of an idea which 
in later days has shone forth as a great acknowledged 
truth. From the mouth of the man of old the idea 
dropped barren, fruitless; the world was not ready for it, 
and heeded it not; the concomitant and abutting truths 
which could give it power to work were wanting. Comin 

back again in later days, the same idea found the world 
awaiting it; things were in travail preparing for it; and 
someone, seizing the right moment to put it forth again, 
leapt into fame. It is not so much the men of science who 
make science, as some spirit whicb, born of the truths 
already won, drives the man of science onward and uses 
him to win new truths in turn. 

Tt is because each man of science is not his own master, 
but one of many obedient servants of an impulse which 
was at work long before him, and will work long after him, 
that in science there is no falling back. In respect to other 
things there may be times of darkness and times of light, 
there may be risings, decadences, and revivals. In science 
there is only progress. The path may not be always a 
straight line; there may be swerving to this side and to 
that. Ideas may seem to return again and again to the 
same point of the intellectual compass, but it will always 
be found that they have reached a higher level—they have 
moved, not in a circle, but in a spiral. Moreover, science 
is not fashioned as is a house, by putting brick to brick, 
that which is once put remaining as it was put to the end. 
The growth of science is that of a living being. As in the 
embryo phase follows phase, and each member of the body 
puts on ın succession different appearances, though all the 
while the same member, so a scientific conception of one 
age seems to differ from that of a following age, though it 
is the same one in the process of being made, and as the 
dim outlines of the early embryo become, as the being 
grows more distinct and sharp, like a picture on a screen, 
brought more and more into focus, so the dim gropings and 
searchings of the men of science of old are by repeated 
approximations wrought into the clear and exact conclusions 
of later times. 

The story of natural knowledge of science in the 
nineteenth century, ae, indeed, in preceding centuries, is, 
I repeat, a story of continued progress. There is in it 
not so much as a hint of falling back, not even of 
standing stil. What is gained by scientific enquiry is 
gained for ever; it may be added to, it may seem to be 
covered up, but it can never be taken away. Confident 
that the progress will go on, we cannot help peering 
into the years to come and straining our eyes to foresee 
what science will become and what it will do as they 
roll on. While we do so, the thought must come to us, 
Will all the increasing knowledge of Nature avail only to 
change the ways of man—will it have no effect on man 
himself? The material good which mankind has gained 
and is gaining through the advance of science is so 
imposing as to be obvious to everyone, and the praises of 
this aspect of science are to be found in the mouths of all. 
Beyond all doubt science has greatly lessened and has 
markedly narrowed hardship and suffering; beyond all 
doubt science has largely increased and has widely diffused 
ease and comfort. The appliances of science have, as it 
were, covered with a soft cushion the rough places of life, 
and that not for the rich only, but also for the poor. So 
abundant and so prominent are the material benefits of 
science that, in the eyes of many, these seem to be the 
only benefits which she brings. She is often spoken of as 
if she were useful and nothing more, as if her work were 
only to administer to the material wants of man. Is this 
so? We may begin to doubt it when we reflect that 
the triumphs of science which bring these material 
advantages are in their very nature intellectual triumphs. 
The increasing benefits brought by science are the results 
of man’s increasing mastery over Nature, and that mastery 
is increasingly a mastery of mind ; it isan increasing power 
to use the forces of what we call inanimate nature in place 
of the force of his own or other creatures’ bodies; it is an 
increasing use of mind in place of muscle. It is to be 
thought that that which has brought the mind so greatly 
into play has had no effect on the mind itself? Is that 
part of the mind which works out scientific truths a mere 
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slavish machine producing results it knows not how, having 
no part in the good which in its working it brings forth 
What are the qualities, the features of that scientific mind 
which has wrought, and is working, such great changes in 
man’s relation to Nature? In seeking an answer to this 
question we have not to enquire into the attributes of 
genius. Though much of the progress of science seems 
to take on the form of a series of great steps, each made 
by some great man, the distinction in science between the 
great discoverer and the humble worker is one of degree 
only, not of kind. As I was urging just now, the greatness 
of many great names in science is often, in large part, 
the greatness of occasion, not of absolute power. The 
qualities which guide one man to a small truth silently 
taking its place among its fellows, as these go to make 
up progress, are at bottom the same as those by which 
another man is led to something of which the whole 
world rings. The features of the fruitful scientific mind 
are in the main three. In the first place, above all other 
things, bis nature must be one which vibrates in unison 
with that of which he is in search; the seeker after 
truth must himself be truthful, truthful with the truth- 
fulness of Nature. For the truthfulness of Nature is not 
wholly the same as that which man sometimes calls trutb- 
fulness. It is far more imperious, far more exacting. 
Man, unscientific man, is often content with “the 
nearly” and “the almost.” Nature never is. It is 
not her way to call the same two things which differ, 
though the difference may be measured by less than 
the thousandth of a milligramme or of a millimetre, 
or by any other like standard of minuteness. And the 
man who, carrying the ways of the world into the domain 
of science, thinks that he may treat Nature’s differences in 
any other way than she treats them herself, will find that 
she resents his conduct ; if he in carelessness or in diedain 
overlooks the minute difference which she holds out to him 
as a signal to guide him in his search, the projecting tip, as 
it were, of some buried treasure, be is bound to go astray, 
and the more strenuously he struggles on, the farther will 
he find himself from his true goal. In the second place, he 
must be alert of mind. Nature is ever making signs to us, 
she is ever whispering to us the beginnings of her secrets; 
the scientific man must be ever on the watch, ready at once 
to lay hold of Nature's hint however small, to listen to her 
whisper however low. In the third place, scientific enquiry, 
though it be pre-eminently an intellectual effort, has need 
of the moral quality of courage—not so much the courage 
which belps a man to face a sudden difficulty as the 

of steadfast endurance. Almost every enquiry—certainly 
every prolonged enquiry—sooner or later goes wrong. The 
path, at first so straight and clear, grows crooked and gets 
blocked; the hope and enthusiasm, or even the jaunty 
ease, with which the enqnirer set out leave him, and he 
falls into a slough of despond. That is the critical moment 
calling for courage. Struggling through the slough he will 
find on the other side the wicket-gate opening up the real 
path ; losing beart, he will turn back and add one more 
stone to the great cairn of the unaccomplished. 

But, I hear someone say, these qualities are not the 
peculiar attributes of the man of science; they may be 
recognised as belonging to almost everyone who has com- 
manded or deserved succese, whatever may have been his 
walk of life. That is so. That is exactly what I would 
desire to insist, that the men of science have no i 
virtues, no special powers. They are ordinary men ; their 
cbaracters are common, even commonplace. Science, as 
Huxley said, is organised commonsense, and men of science 
are common men, drilled in the ways of commonsense. 
For their life has this feature. Though in themselves they 
are no stronger, no better than other men, they possess & 
strength whicb, as I just now urged, is not their own, but 
is that of the science whose servants they are. Even in 
his apprenticeship, the scientific enquirer, while learning 
what has been done before his time, if he learns it aright, 
so learns it that what is know: may serve him not only a8 
a vantage ground whence to push off into the unknown, but 
also as a compass to guide him in his course. And when 
fitted for his work he enters on enquiry itself, what 2 
zealous, anxious guide, what a strict and, because strict, 
helpful schoolmistress does Nature make herself to him! 
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Under her care every enquiry, whether it brings the 
enquirer to a happy issue or seem to end in nought, 
trains him for the next effort. She so orders her ways 
that each act of obedience to her makes the next act easier 
for him, and step by step she leads him on towards that 
perfect obedience which is complete mastery. Indeed, 
when we reflect on the potency of the discipline of scientific 
enquiry we cease to wonder at the progress of scientific 
knowledge. The results actually gained seem to fall so 
far short of what under such guidance might have been 
expected to have been gathered in that we are fain to con- 
clude that science has called to follow her, for the most 
part, the poor in intellect and the wayward in spirit. Had 
she called to her service the many acute minds who have 
wasted their strength struggling in vain to solve hopeless 
problems, or who have turned their energies to things other 
than the increase of knowledge; had she called to her 
service the many just men who have walked straight without 
the need of a rod to guide them, how much greater than 
it has been would have been the progress of science, and 
how 1 false teachings would the world have been 
spared! To menof science themselves, when they consider 
their favoured lot, the achievements of the past should serve 
not as a boast, but as a reproach. 

If there be any truth in what I have been urging, that 
the pursuit of scientific enquiry is itself a training of 
special potency, giving strength to the feeble and keeping 
in the path those who are inclined to stray, it is obvious 
that the material gains of ecience, great as they may be, do 
not make up all the good which science brings or may 
bring to man. We especially, perhaps, in these later days, 
through the rapid development of the physical sciences, are 
too apt to dwell on the material gains alone. As a child in 
its infancy looks upon its mother only as a giver of good 
things, and does not learn till in after days how she was 
also showing her love by carefully training it in the 
way it should go, so we, too, have thought too much 
of the gifts of science, overlooking her power to guide. 
Man does not live by bread alone, and science brings 
him more than bread. It is a great thing to make two 
blades of grass grow where before one alone grew; 
but it is no less great a thing to help a man to come to a 
just conclusion on the questions with which he has to deal. 

e may claim for science that while she is doing the one 
she may be so used as to do the other also. The dictum 
just quoted, that science is organised commonsense, may 
be read as meaning that the common problems of life which 
common people have to solve are to be solved by the same 
methods by which the man of science solves his special 
3 It follows that the training which does so much 

or him may be looked to as promising to do much for 
them. Such aid can come from science on two conditions 
only. In the first place, this her influence must be acknow- 
ledged ; she must be duly recognised as a teacher no less 
than as a hewer of wood and a drawer of water. And 
the pursuit of science must be followed not by the profes- 
sional few only, but, at least in such measure as will ensure 
the influerce of example, by the many. But this latter 
point I need not urge before this great association, whose 
chief object during more than half a century has been to 
bring within the fold of science all who would Answer to 
the call. In the second place, it must be understood that 
the training to be looked fur from science is the outcome 
not of the accumulation of scientific knowledge, but of the 
practice of scientific enquiry. Man may have at his fingers’ 
ends all the accomplished results and all the current opinions 
of any one or of all the branches of science, and yet remain 
wholly unscientific in mind; but no one can have carried 
out even the humblest research without the spirit of science 
in some measure resting upon him. And that spirit may 
in part be caught even without entering upon an actual 
investigation in search of a new truth. The learner may 
be led to old truths, even the oldest, in more ways than one. 
He may be brought abruptly to a truth in its finished form, 
coming straight to it like a thief climbing over the wall, 
and the hurry and press of modern life tempt many to adopt 
this quicker way. Or he may be more slowly guided along 
the path by which the truth was reached by him who first 
laid hold of it. It is by this latter way of learning the 
truth, and by this alone, that the learner may hope to catch 


something at least of the spirit of the scientific enquirer. 
This is not the place, nor have I the wish, to plunge into 
the turmoil of controversy ; but if there be any truth in 
what I have been urging, then they are wrong who think 
that in the schooling of the young science can be used with 
profit only to train those for whom science will be the 
means of earning their bread. It may be that from the 
point of view of the pedagogic art the experience of 
generations has fashioned out of the older studies of 
literature an instrument of discipline of unusual power, 
and that the teaching of science is yet but a rough tool in 
unpractised hands. That, however, is not an adequate 
reason why scope should not be given for science to 
show the value which we claim for it as an intel- 
lectual training fitted for all sorts and conditions of 
men. Nor need the studies of humanity and literature 
fear her presence in the schools, for if her friends 
maintain that that teaching is one-sided, and therefore 
misleading, which deals with the doings of man only, and 
is silent about the works of Nature, in the sight of which 
he and his doings shrink almost to nothing, she herself 
would be the first to admit that that teaching is equally 
wrong which deals only with the works of Nature and says 
nothing about the doings of man, who is, to us at least, 
Nature’s centre. f 
There is yet another general aspect of science on which 
I would crave leave to say a word. In that broad field of 
human life which we call politics, in the struggle, not of 
man with man, but of race with race, science works for 
good. If we look only on the surface it may at first 
sight seem otherwise. In no branch of science has there 
during these later years been greater activity and more 
rapid progress than in that which furnishes the means by 
which man brings death, suffering, and disaster on his 
fellow men. If the healer can look with pride on the 
increased power which science has given him to alleviate 
human suffering and ward off the miseries of disease, the 
destroyer can look with still greater pride on the power 
which science has given him to sweep away lives and to 
work desolation and ruin ; while the one has slowly been 
learning to save units, the other has quickly learnt to slay 
thousands. But, bappily, the very greatness of the modern 
power of destruction is 5 a bar to its use, 
and bids fair—may we hope before long - wholly to put 
an end to it; in the words of Tacitus, though in another 
sense, the very preparations for war, through the character 
which science give them, makes for peace. Moreover, not 
in one branch of science only, but in all, there is a deep 
undercurrent of influence sapping the very foundations of 
all war. As I have already urged, no feature of scientific 
enquiry is more marked than the dependence of each step 
forward on other steps which have been made before. The 
man of science cannot sit by himself in his own case weaving 
out results by his own efforts, unaided by others, heedless 
of what others have done and are doing. He is buta bit 
of a great system, a joint in a great machine, and he can 
only work aright when he is in due touch with his fellow- 
workers. If his labour is to be what it ought to be, and is 
to have the weight which it ought to have, he must know 
what is being done, not by himself, but by others, and by 
others not of his own land and speaking his tongue only, 
but also of other lands and of other speech. Hence it comes 
about that to the man of science the barriers of manners 
and of speech which pen men into nations become more and 
more unreal and indistinct. He recognises his fellow- 
worker wherever he may live and whatever tongue he 
may speak, as one who is pushing forward shoulder to 
shoulder with him towards a common goal, as one whom 
he is helping and who is helping him. The touch of 
science makes the whole world kin. The history of 
the past gives us many examples of this brotherhood of 
science. In the revival of learning throughout the sixteenth 
and seventeenth centuries, and some way on into the 
eighteenth century, the common use of the Latin tongue 
made intercourse easy: In some respects in those earlier 
days science was more cosmopolitan than it afterwards 
e. In spite of the difficulties and hardships of travel. 
the men of science of different lands again and again met 
each other face to face, heard with their ears, and saw with 
their eyes what their brethren had to say or to show, The 
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Englishmen took the long journey to Italy to study there; 
the Italian, the Frenchman, and the German wandered 
from one seat of learning to another ; and many a man held 
a chair in a country not his own. There was help, too, as 
well as intercourse. The Royal Society of London took 
upon itself the task of publishing nearly all the works of 
the great Italian Malpighi, and the brilliant Lavoisier, two 
years before his own countrymen in their blind fury slew 
him, received from the same body the highest token which 
it could give of its esteem. 

In these closing years of the nineteenth century this 
great need of mutual knowledge and of common action 
felt by men of science of different lands is being manifested 
in a special way. Though nowadays what is done any- 
where is soon known everywhere, the news of a discovery 
being often flashed over the globe by telegraph, there is an 
increasing activity ia the directionof organisation to promote 
international meetings and international co-operation. In 
almost every science enquirers from many lands now gather 
together at abated intervals in international congresses to 
discuss matters which they have in common at heart, and 

away each one feeling strengthened by having met his 
rother. The desire that in the struggle to lay bare the 
secrets of Nature the least waste of human energy should 
be incurred is leading more and more to the concerted 
action of nations combining to attack problems the solution 
of which is difficult and costly. e determination of 
standards of measurement, magnetic surveys, the solution 
of great geodetic problems, the mapping of the heavens 
and of the earth—all these are being carried on by inter- 
national organisations. In this and in other countries 
men’s minds have this long while past been greatly moved 
by the desire to make fresh efforts to pierce the dark 
secrets of the forbidding Antarctic regions. Belgium has 
just made a brave single-handed attempt ; a private enter- 
rise sailing from these shores is struggling there now, lost 
or the present to our view; and this year we in England 
and our brethren in Germany are, thanks to the promised 
aid of the respective Governments, and no less to private 
liberality, in which this association takes its share, able to 
begin the preparation of carefully organised expeditions. 
That international amity of which I am speaking is illus- 
trated by the fact that in this country and in that there is 
not only a great desire, but a firm purpose, to secure the 
fullest co-operation between the expeditions which will 
leave the two shores. If in this momentous attempt any 
rivalry be shown between the two nations, it will be for 
each a rivalry, not in forestalling, but in assisting the 
other. May I add that if the story of the past may 
seem to give our nation some claim to the seas as more 
peculiarly our own, that claim bespeaks a duty likewise 
peculiarly our own to leave no effort untried by which 
we may plumb the seas yet unknown depths and trace 
their yet unknown shores, That claim, if it means 
anything, means that when nations are joining hands in 
the dangerous work of exploring the unknown South, 
the larger burden of the task should fall to Britain’s 
share ; it means that we in this country should see to it, 
and see to it at once, that the concerted Antarctic expedi- 
tion which in some two years or so will leave the shores of 
Germany, of England, and, perhaps, of other lands, should, 
so far as we are concerned, be so equipped and so sustained 
that the risk of failure and disaster may be made as small, 
and the hope of being able not merely to snatch a hurried 
glimpse of lands not yet seen, but to gather in with full 
hands a rich harvest of the facts which men not of one 
science only, but of many, long to know, as great as 
possible. 

Another international scientific effort demands a word of 
notice. The need which every enquirer in science feels to 
know, and to know quickly, what his fellow-worker, 
wherever on the globe he may be carrying on his work or 
making known his results, has done or is doing, led some 
four years back to a proposal for carrying out by inter- 
national co-operation a complete current index, issued 
promptly, of the scientific literature of the world. Though 
much labour in many lands has been spent upon the under- 
taking, the project is not yet an accomplished fact. Nor 
can this, perhaps, be wondered at when the difficulties of 
the task are weighed, Difficulties of language, difficulties 


national co-operation. 


A hundred years ago two great nations were 
with each other in a fierce stru 
with pauses, for many years, an 
years to come; war was on every lip and in almost 


of driving in one team all the several sciences which, like 
young horses, wish each to have its head free with leave to 
go its own way, difficulties mechanical and financial of 
press and post, difficulties raised by existing intereste— 
these and yet other difficulties are obstacles not easy to 
be overcome. 
features of the deliberations which have now been going 
on for three years have been the repeated expressions, 
coming not from this or that quarter only, but from almost 
all quarters, of an earnest desire that the effort should 
succeed, of a sincere belief in the good of international 
co-operation, and of a willingness to sink as far as possible 
individual interests for the sake of the common cause. In 
the face of such a spirit we may surely hope that the many 
difficulties will ultimately pass out of sight. 


The most striking and the most encouraging 


Perhaps, however, not the least notable fact of inter. 


national co-operation in science is the proposal which has 
been made within the last two years that the leading 
academies of the world should, by representatives, meet at 
intervals to discuss questions in which the learn 
lands are interested. A month hence a preliminary meet- 
ing of this kind will be held at Wies 
least probable that the closing year of that nineteenth 
cent 
Paris during the great World’s Fair—which every friend, 


ed of all 
en; and {t is at 
in which science has played so great a part may at 


not of science only, but of humanity, trusts may not be 


put aside or even injured through any untoward event, 
and which promises to be an occasion not of pleasurable 
sight-seeing only, but also, by its many international 
congresses, of international communing in the search for 
truth—witness the first select Witenagemote of the science 
of the world. 


I make no apology for having thus touched on inter- 
I should have been wanting, bad 
I not done 80, to the memorable occasion of this meeting. 
ppling 
le, which lasted, 
was to last for many 


every heart. Today this meeting has, by a common 


wish, been so arranged that those two nations should, in 


the persons of their men of science draw as near together 


as they can, with nothing but the narrow streak of the 


Channel between them, in order that they may take counsel 
together on matters in which they have one interest and a 
common hope. May we not look upon this brotherly 
meeting as one of many signs that science, though she 
works in a silent manner and in ways unseen by many, is 
steadily making for peace. 

Looking back, then, in this last year of the eighteen 
hundreds, on the century which is drawing to its close, 
while we may see in the history of scientific enquiry much 
which, telling the man of science of his shortcomings and 
his weakness, bids him be humble, we also see much, 
perhaps more, which gives him hope. Hope is indeed one 
of the watchwords of science. In the latter-day writin 
of some who know not science, much may be read whi 
shows that the writer is losing or has lost hope in the 
future of mankind. There are not a few of these; their 
repeated -utterances make a sign of the times. Seeing 
in matters lying outside science few marks of progress 
and many tokens of decline or of decay, recognising 
in science its material benefits only, such men bave thoughts 
of despair when they look forward to the times to come. 
But if there be any truth in what I have attempted to 
urge to-night, if the intellectual, if the moral influences of 
science are no leas marked than her material benefits, if, 
moreover, that which she has done is but the earnest of 
that which she shall do, such men may pluck up age 
and gather strength by laying hold of her garment. We 
men of science at least need not share their views or their 
fears. Our feet are set, not on the shifting sands of the 
opinions and of the fancies of the day, but on a solid 
foundation of verified truth, which by the labours of each 
succeeding age is made broader and more firm. To us the 


past is a thing to look back upon, not with regret, not as 


something which has been lost never to be regained, but 
with content, as something whose influence is with us still, 
helping us on our further way. With us, indeed, the past 
points not to itself, but to the future; the golden age is in 
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front of us, not behind us; that which we do know is a 
lamp whose brightest beams are shed into the unknown 
before us, showing us how much there is in front and light- 
ing up the way to reach it. We are confident in the 
advance because, as each one of us feels that any step forward 
which he may make is not ordered by himself alone and is 
not the result of his own sole efforts in the present, but is 
(and that in large measure) the outcome of the labours of 
others in the past, so each one of us has the sure and 
certain hope that as the past has helped him, so his efforts 
(be they great or be they small) will be a help to those to 
come. 


ELECTRICAL MACHINERY ON BOARD SHIP. 
BY ALEXANDER SIEMENS, M. I. C. x. 


The following is an abstract of the paper read by Mr. 
Siemens in Section G of the British Association on Monday 
last. The author, while taking the general views given 
below, enlarged freely on various points of interest: 


Every body is familiar with the great advance in comfort 
on board ship following the substitution of electric lights 
for candle and oil lights, and it is only natural that ever 
since the first application of electricity, endeavours should 
have been made to extend its use on hoard ship. The first 
part of the electric system to be developed was the gene- 
rating plant, as it was very soon apparent that belt driving, 
otherwise universally resorted to, was not reliable enough. 
The motion of the ship affects the working of the belte, 
and often caused the same to leave the pulleys. As a first 
improvement, Mr. J. S. Raworth constructed rope pulleys 
for an endless rope, which could be stretched while running 
by means of a movable guide pulley. This rope gear, 
although it avoided the danger due to the belt slipping off 
the pulleys, shared with the belt driving the serious 
disadvantage of occupying too much space, which, con- 
sidering the limited accommodation in ship engine-rooms, 
was a fatal objection. About the same time, Brotherhood 
engines, running at a high speed, were first used coupled 
direct to dynamos, but their construction at that time 
was not very well understood, and the ships’ engineers 
greatly preferred double-acting engines of simple con- 
struction. To meet their views, and to economise space, 
Mr. Raworth constructed a friction driving gear, which 
has been extensively used, and merits therefore a short 
description. The dynamo is bolted to a cradle, which 
can rock the dynamo about an axis at right angles to the 
direction of the armature spindle, and this carries a pulley 
of compressed paper, which is driven by the flywheel of the 
steam-engine, against which it is pressed by adjustable 
springs. The cradle supporting the dynamo is placed 
between the steam-engine and the flywheel, so that the 
whole arrangement is very compact. After this gear had 
been in use for some time Mr. Charles Hall, the electrical 
engineer of the P. and O. Company, suggested driving the 
dynamo direct by a Tangye engine at the comparatively 
low speed of 180-200 revolutions per minute. This type 
of generating plant has practically been adopted for all 
modern ships, and it may be observed, in passing, that direct 
driving is nowadays recognised, even in places where there 
is no want of space, as superior to belt driving for all 
purposes, 

In view of the contention that English practice is lagging 
behind that of other countries, it is as well to remember 
that at the Chicago Exhibition the two or three direct-driven 
sets were almost ridiculed by the American engineers, who 
confidently predicted that the old country would soon drop 
this practice and adopt the American method of belt driving. 
As a plant typical of the American practice of that time, 
the power plant of the Brooklyn tramways can be men- 
tioned, where Corliss compound engines drove a flywheel 
from which a belt 5ft. wide drives two dynamos on the 
first floor of the building. It is needless to say that 
direct driving is now as much in use in the United States 
as it is here, and, in fact, everywhere. There can, there- 
fore, be little doubt that the type of generating plant 
adopted on board sbip has reached a stage in its develop- 
ment which, no doubt, will be improved, but will not be 
materially altered, x 


When electricity was introduced upon her Majesty's 
ships some inconvenience was caused by the magnetic field 
of the dynamos affecting the ship’s compasses in cases where 
iron bulkheads happened to be near the dynamos and 
extended to the neighbourhood of the compasses. In 
order to guard against eventualities of that kind, it is now 
usual to employ iron-clad dynamos on the men-of-war. For 
the same purpose the distribution of the electricity is in 
most cases effected by the double-wire system, the flow and 
return wires being laid side by side to all points of utilisa- 
tion. These conductors form the most valuable part of the 
electric system through being easily adapted to the scanty 
accommodation on board, readily repaired without danger 
arising from their being damaged when they are properly 
fitted up, and easily tested to ascertain that they are in 
working condition. Such qualities contributed not a little 
to the speedy introduction of the electric light, but they are 
still more appreciated for the distribution of power. The 
larger the ships are the more it becomes neeessary to 
supplement manual labour by mechanical power, and 
it is a trite saying that modern ships are nothing but 
machine shops. Until lately it was usual to drive all this 
auxiliary machinery by small steam-engines or by hydraulic 
power, and this necessitated a network of piping all over 
the ship, which is difficult to arrange neatly, and which 
gives endless trouble through leakage In addition, there 
are waste products from all the auxiliary steam-engines, 
and their disposal requires additional pipes and complica- 
tions. All this inconvenience is avoided by employing 
electric motors, and for certain purposes, where the load 
on the motor does not vary much, they have been generally 
introduced. That their use has not been more extended is 
due to the difficulties which arise from variations in the 
load on the auxiliary machinery. Taking the case of a 
winch used to warp a ship, it frequently happens that the 
strain on a cable increases sufficiently to stop the movement 
of the winch altogether, and this would cause the current 
through the electric motor to rise to a dangerous extent. 
It is impracticable to protect the motor by a fuse, as the 
interruption of the circuit through the blowing of the fuses 
would allow the strain being taken off the winch, and in 
most nautical operations it is necessary to keep the strain 
on. There are two methods in use to overcome this 
difficulty—one is to employ shunt-wound motors, running 
continuously, and operating the winches, etc., through 
friction clutches ; and the second is to employ special cut- 
outs in connection with series-wound motors. By these 
cut-outs the current through the motors is not interrupted 
altogether, but if the winch or other machinery is stopped 
so that the current becomes excessive, the main circuit is 
interrupted and a by-pass only left; in which sufficient 
resistance is inserted to allow only the maximum safe 
current to pass. 

As an example of the first method, a steering gear and 
rudder indicator may be mentioned, which are constructed 
on similar lines, the indicator being, so to speak, a working 
model of the steering gear. A shunt-wound electric motor 
replaces the usual steam-engine and turns the main shaft of 
the steering gear backward or forward by means of clutches, 
which are actuated by currents sent from the bridge. The 
current through the magnets actuating the clutches is 
interrupted automatically by the movement of the rudder- 
head, and a new impulse is wanted from the bridge before 
the steering gear will move again. For the convenience of 
the quartermaster, the contact-making apparatus on the 
bridge is designed in the usual shape of a small steering- 
wheel, so that it does not differ externally from the wheel 
used with steam steering apparatus. Ou the rudder-head 
a similar contact apparatus is fixed, which controls the 
solenoid clutches of the rudder indicator on the bridge, 
which is, as stated above, a working model of the steering 
gear, and shows the quartermaster the exact position of the 
rudder-bead. Such an indicator has been in use on the 
es. “Faraday” for some time, and has given complete 
satisfaction, so that it is contemplated to substi- 
tute the corresponding electric steering gear for the 
present steam steering gear as soon as room can 
be found for larger generating plant. Here, again, 
appears an obstacle to the introduction of electric 
motors on hoard, and it can only be overcome by designing 
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the engine-room for the accommodation of powerful electric 
generating plant. There is every indication that this 
requirement is now being fully recognised, and that ia 
future it will be possible to utilise electric motors in con- 
nection with all auxiliary machinery, and the absence of 
all pipework outside the engine-room and boiler space will 
greatly increase the safety and convenience of working 


ps. 

Sometimes it has been suggested that the main engines 
of a Transatlantic liner should also be worked by elec- 
tricity, either on the plan adopted by Mr. Heilmann for 
locomotives or by means of accumulators. Although this 
may seem feasible at first sight, our present knowledge is 
not sufficiently advanced to make a practical test of either 
suggestion. Marine engines are the lightest per horse- 
power that are constructed; it would therefore not be 
possible to put smaller engines on board to generate elec- 
tricity than those now used to drive the propellers direct. 
It is, therefore, self-evident that the Heilmann system 
cannot be economically applied for the main engines of 
ships. Equally impossible would it be to use accumulators 
for driving electric motors connected to the propeller 
shafte, as their weight would greatly exceed the capacity 
of the ship. This is easily shown by the consideration 
that a 6,000-ton ship propelled by 8, O00 i. h. p. will take about 
150 hours to cross the ocean, equal to 1,200,000 horse-power 
hours. Fairly efficient accumulators give about 10 watt- 
hours per pound of their weight, so that a horse-power 
hour can be obtained for 75lb. of accumulators. The 
ship in question would therefore have to load about 40,000 
tons of accumulators for the trip across the Atlantic. No 
doubt there are further discoveries in store which will 
enable future electricians to attack the problem of pro- 
pelling large ships electrically for long distances ; for the 
present it has only been proved to be an advantage to 
drive electrically the auxiliary machinery on board ship. 


DISCUSSION. 


Mr. Mark Robinson, ol the discussion, said there was no 
doubt as to the priority of English engineers in the introduction 
of direct coupling dynamos to engines, In this matter English 
practice was far before that of America. He knew very little of 
the detaile of electrical work on board ship, but had often been 
asked if it were not possible to drive 1 vessels electrically. 
Mr. Siemens had clearly shown the impossibility of using accumu- 
lators for the purpose, but perhaps a trolley wire system would be 
found more serviceable. 

Sir Frederick Bramwell doubted that there was any difficult 
in preventing hydraulic pipes leaking at their joints. With 
the small size of hydraulic pipes aot on board ship he had not 
found leaky joints at all common. Steam-pipes with high-pressure 
steam were more difficult to keep tight, but he thought the author 
had exaggerated the difficulty. ith the winches as used on 
merchant vessels he bad frequently noticed that they were driven 
at a constant s when getting cargo out of a ship, and that the 
tension on the tail end of the rope was altered to give the different 
motions. Thus, when slack, the rope ran back on the wheel, and 
when tightened the rope gripped the wheel, and the load was 
raised. He would suggest that electrical engineers got over the 
trouble mentioned by Mr. Siemens in the same way. 

Sir W. H. White said he had had a long experience of electrical 
machinery on board ship, and believed that direct driving of 
dynamos was introduced at an even earlier date than mentioned 
by the author. H.M.S. ‘‘Inflexible ” was one of the first ships to 
be electrically lighted. She was designed in 1873, and commissioned 
about 1880. Arc lamps were employed, but a few of the first 
incandescent lamps were obtained for her to be tried on her first 
voyage. There were many advantages in the use of electric motors 
for driving machinery, but it must be remembered that an electrical 
installation on board ship did not stand in such a favourable position 
as a similar installation on land. It was, in fact, rather more liable 
to break down, and many precautions in detail, such as watertight 
fittings, were required to guard against faults. In ships the saving in 
the use of electric conductors was a valuable point in favour of 
electric motors, but he had found that those engineers in charge 
of electrical machinery on warships were not at the present time 
in favour of the general adoption of electrical driving. In the 
newest ships there was now very little steam power used outside 
the engine and boiler rooms Thus the steam steering gears were 
placed inside the engine-room. In this way the great lengths of 
steam-pipes objected to by Mr. Siemens were avoided. but he still 
advocated steam being taken to the cable gear. On the other 
hand, all the ventilating fans outside the engine and boiler rooms 
were worked electrically, as was also the after capstan and the 
quick-running coal-hoisting gear. As regards the guns, hydraulic 
poner was most in favour with those responsible for working them. 

till, electric power was used to train the guns up to 9-2in. 
diameter on certain ships, and had been so | for the last three 
or four years, In this matter wo had not gone eo far as certain 


foreign navies. It must be remembered that the hydraulic system 
was well proved to be serviceable, and the leakage trouble with 
hydraulic pipes did not exist if care was taken in their location. 
They were not wedded to any particular system in the navy, and 
endeavoured to ascertain the best and most reliable method of 
driving the various items of machinery which made up the equip- 
ment of a ship-of-war. 

Mr. Alexander Siemens, in reply, thanked Sir W. H. White 
for giving so fully the details he should have liked to add to his 

per had he not stood in fear of the Official Secrets Act, copies 
of which were freely circulated by the Admiralty when placing 
orders. He was now assured that hydraulic pipee were not apt to 
leak, but he still maintained that pipes, either steam or hydraulic, 
were a great nuisance on board ship. The City of Berlin” was 
the first ship to be lighted electrically, and she was fitted with 
arc lamps in 1877. The first ship in the navy to be so lighted was 
the '' Polyphemus,” 


ELECTRIC TRACTION ON THE PARIS-ORLEANS 
RAILWAY. 


We understand that the Orleans Company are about to 
lengthen their principal line in Paris. is extension will 
be 2:3 miles long, and will run underground for some two 
miles. The terminal station, which will occupy the site 
of some Government offices, will have its track and 
platforms built entirely underground on the cut-and-cover 
system. 

The frequency of the trains on the line, and also the 
prolonged stay of the engines in the terminus, pre 
vents the employment of ordinary locomotives without 
special precautions being taken against the smoke and heat 
nuisance. The company have 5 also, the difficulty 
of securing the ventilation of the station of the Qui 
d'Orsay by the usual methods, even going to 
expense for work and fixing. It is thus nece to draw 
the trains with locomotives which do not emit smoke. The 
changing of the engines at the Austerlitz Station does not 
present, however, the difficulties which might be expected, 
since all the trains have to stop at Austerlitz. This station 
is almost solely used for the mails, and it serves about one- 
third of Paris. But this stop, by reason of the importance 
of the traffic, cannot well be for less than two minutes, and 
this time is sufficient for a change of engines if the tracke 
are well arranged. The employment of special engines 
upon the extension will not, therefore, delay the trains 
Of course, certain special trains will be admitted on the 
extension with their ordinary engines without stopping at 
Austerlitz, but there will not be enough of them to make 
the air bad in the tunnel and in the station. 

On the other hand, if the trains had been drawn as far 
as the Quai d’Orsay by the ordinary locomotives, these 
would have often to travel from one end of the extension 
to the other on coming into the depôt or re-entering it. 
The employment of smokeless locomotives, able to be 
stationed indefinitely at the Quai d'Orsay, is from this point 
a very important advantage, it being expected that the circu- 
lation upon this main line of two tracks will in the future 
develop very considerably. 

Finally, independently of all consideration of traction, 
the company were induced to establish an electric station 
in order to replace gas with electric light in the stations 
of Austerlitz and Ivry, and to maintain electric lighting 
and small motors on the extension work. 

The company sent to the United States a party of engt- 
neers in order to find out whether the use of electric trac- 
tion on heavy trains, as there developed, presented sufficient 
inducement for them to adopt it, and to find out the cost. 
They reported that electric traction for heavy trains was 20 
well developed that American practice can be adopted 
without change or further experiment. The cost depends 
largely on local circumstances. If the generating station 
can give large outputs, and if the different services to 5 
maintained assure a sufficiently regular demand, electric 
engines on small distances might be used more economically 
than ordinary locomotives. In the particular case of the 
Quai d’Orsay line, the Orleans Company estimate that 
electric traction will not cost more than traction by steam 
locomotives similar to those employed on the Sceaux line. 
The method of traction having thus been settled, it remains 
to be determined in what way the electricity will be produced 
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and distributed. Of course, the traction upon the 2} miles 
of the extension would be effected directly by a con- 
tinuous current at 500 or 600 volts if the station could be 
placed close to the section, but as the site which the com- 
pany has is more than three miles from the Quai d’Orsay 
it becomes more economical to produce the current at a 
high tension and to transform it in sub-stations. The three- 
panie current has been preferred because it is capable of 
being employed directly for large-power motors ; because 
it is least costly in conductors ; and, finally, it permits of 
an economic supply to points which are long distances away. 

In choosing a site for the central station, which can be 
considerably extended, and in adopting a high-tension dis- 
tribution, the company have studied the possibility later on 
of supplying other sections from Ivry. These are the con- 
siderations which have guided the company in establishing 
its scheme, which has received Ministerial approval, and 
particulars of which are as follows: 

Area of Supply and Method of Distribution — The 
distribution of electrical energy relates not only to 
the trains running between the stations of Austerlitz 
and Quai d’Orsay (about 150 trains per day), but 
also to lighting, working exhaust and feed pumps, and 
driving of a number of small motors in the company’s 
installations. The energy will be produced in the form of 
three-phase current at 5,500 volts at 25 periods per second. 
The generating station will be situated in the goods station 
at Ivry, near the Tolbiac Bridge, about 3} miles from the 
Quai d'Orsay terminus. The primary current will only be 
directly used, without reduction of pressure, in certain 
stationary motors, which work regularly for long periods— 
as, for instance, those which drive the pumps. ‘The electric 
locomotives, small motors, and the lighting of the 
station, which will consist chiefly of enclosed arc lamps, 
will be supplied by continuous current obtained from the 
transformation of the three-phase current. The current 
for the locomotives and small motors will be produced at 
550 volts in two transforming stations, placed, the one at 
the Quai d’Orsay and the other at Austerlitz. The lightin 
current will be generated at 500 volts, and will be divided 
up for a five-wire system by means of equalisers. The 
lighting circuite will be kept entirely distinct from those 
used for traction. Each of the two sub-stations will be 
equipped with a large battery of accumulators, normally 
connected across the traction circuit, but these will also be 
used at times to feed the light circuit. The generating 
works at Ivry will be equipped with two steam dynamos, 
each capable of giving 1,000 kw., with three-phase 
current at the above-mentioned voltage. The buildings 
of the station will be so constructed as to leave room 
for a third set of the same size. In the sub-stations 
the continuous current required for traction purposes at 
550 volts will be obtained from rotary converters, which 
will receive three-phase current after the pressure of the 
same has been suitably reduced. Our contemporary states 
that this reduction will be from 5,500 to 550 volts, but we 
fancy that it is wrong in this statement of the trans- 
forming ratio, as tbe voltage on the three-phase side of a 
rotary converter is always lower than that on the continuous- 
current side. Each of the two sub-stations will contain two 
such converters of 250 kw. capacity. These will run at 
500 revolutions per minute. The accumulators, which are 
permanently connected across the mains, will be used to 
supply the extra power required by the trains at the period 
of starting. The lighting energy will be converted by six 
rotary converters, each of 100 kw. capacity. In this case 
the transformers will consist of three-phase synchronous 
motors coupled to the direct-current dynamo. The three- 
phase motors will be supplied with a full line pressure of 
5,500 volts. The employment of these synchronous motors 
is expected to completely protect the lighting circuits from 
the sudden changes of voltage which will be felt in the 
traction circuit. Since all the arcs and most of the incan- 
descent lampe will be grouped in series across the two 
outside wires at 200 volts, only a small current will be 
required. For this reason two equalisers of 20 kw. each 
will be placed in each of the three transformer stations. 
Each of the two batteries of accumulators will have a 
capacity of 1,100 ampere-hours on a discharge of one 
hour. They will thus be able to protect the traction plant 


against small interruptions of the primary current, and will 
also largely equalise the load on the generating station. 
The high-tension conductors will consist of three-wire 
cables, highly insulated and armoured, which will be either 
buried in the soil or in masonry culverts. The current for 
traction purposes will be distributed along the railway by 
means of a third insulated rail. We learn that this insula- 
tion is to be obtained by means of paraffined wood blocks 
apni on the transverse sleepers. e ordinary rail will 

e used for the return. The third rail will be placed on 
one side of the permanent way, as a rule. At the cross- 
overs this entails the interruption of the conductor, and for 
this reason the locomotives will be furnished with three 
collecting brushes in the front and three at the back. The 
locomotives will also be provided with two overhead 
collectors, as the company think they will have to use these 
wires in certain places at the entry to the Quai d’Orsay and 
for the sidings. - 

Eight locomotives have been ordered up to the present. 
They will bave four axles, all driven by motors. The 
general form of these locomotives will be based on the 
American type used at Hoboken, which were designed after 
experience with the Baltimore locomotives. The motors 
will be series-wound machines, and will drive the axle by 
means of a single-reduction gear. They will be controlled 
by means of a series-parallel controller with a 990 
blow-out. Each locomotive will give normally 600 h. p. 
They weigh complete from 45 to 46 tons, which 
weight is required to give the adhesion necessary to take a 
train weighing 250 tons, including locomotive, from the 
Quai d'Orsay to Austerlitz in seven minutes without a stop. 
The locomotive will also be capable of starting a train 
weighing 350 tons on a maximum gradient of 11 in 1,000. 

It is estimated that the lighting and the small motors on 
the fortifications of the Quai d’Orsay will absorb annually 
about 1,720,000 kilowatt-hours, and that the maximum load 


of this service will be about 500 kw. It is also estimated that 


the total power taken by the trains throughout the year 
will involve the use of 1,420,000 kilowatt-hours if 150 
trains run over the line pet day. The total cost of the 
complete installation, including generating works, sub- 
stations, cables, conductors, and locomotives, is estimated 
at £123,000. It is expected that the whole line will be 
complete by the end of this year. 


THE MANCHESTER ACCIDENT. 


We regret to have to chronicle the fact that on Tuesday 
last there was a very serious interruption to the plant in 
the electric lighting station at Manchester. The accident 
happened at six o'clock, and was due to a flywheel burst- 
ing. It occurred in the Dixon-street works, in which belt 
driving is used. Our present source of information states 
that one of the main driving belts broke, and that the 
engine immediately ran away and reached such a high 
speed that the flywheel flew to pieces. The fragments of 
the wheel struck the flywheel of one of the other engines, 
which then contributed its share to the work of wrecking the 
steam and exhaust pipes in the building. Although these 
pipes are in duplicate, the damage done to them was so great 
that it was impossible to get the station working again on 
Wednesday night. Fortunately, only two men were injured, 
and, as far as is known at present, those not seriously. 
This unfortunate occurrence caused an interruption of 
supply on a night when it could least be spared, and again 
emphasises the necessity for arranging large central stations 
in isolated units or blocks of machinery which are quite 
independent of the other similar blocks. Mr. C. H. 
Wordingham has promised to give us the full details of the 
accident, and until we receive them we refrain from further 
comment. 


Londonderry.—The electric lighting question is still under 
consideration, Mr. John Christie, the late borough electrical 
engineer, has sent the Corporation a letter combating the - 
ments of the Britisb Thomson-Houston Company against Mr, 
Christie’s recommendation in favour of a municipal supply. This 
is to be printed and circulated. 
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THOUGHTS ON SWITZERLAND. 


“ Where there's a will there's a way.” Perhaps 
one of the most effective and convincing sermons 
ever delivered upon this old saying has been 
delivered to the members of the Institution who 
recently visited Switzerland. Here is a country 
wherein locomotion is difficult and costly, with no 
seaboard, no iron ore deposits, no coal, and yet at 
such places as Winterthur we find large foundries 
like that of Sulzer Bros., and large locomotive 
works employing between them thousands of 
hands, with order books filled with orders. A 
further complication of the economic problem 
is that much of the largest work executed is for 
export, hence is obtained in the face of competi- 
tion from more favourably situated manufactarers. 
It is necessary to mention also that water power is 
not available in some of the works, and the coal 
used is either in the shape of briquettes or small— 
in either case a very inefficient fuel. The machine 
tools used in the older works are not of the most 
recent design or construction, hence we cannot 
attribute success to the use of modern tools. Almost 
the first question asked when discussing the 
problem is about wages, but we were informed 
by the very best authorities that wages are good, 
and that success in obtaining orders cannot be laid 
to the door of low wages or long hours. That 1s 
one side of the picture. The other side is that the 
number of successful works not endowed in some 
way with exceptional facilities is very few ; hence 
there seems to be only one conclusion to the matter, 
that the success of these works is due entirely to the 
organising power and unique ability of certain men. 
When we come to consider the giant strides of late 
years to utilise in Switzerland Nature's lavish gift of 
water power, we get upon easier ground and see at 
once how valuable a factor this is to manufacturing 
success. Half a century ago Switzerland might be 
said to have been an exceedingly poor country. The 
building of railways, of ocean greyhounds, and the 
improvement of all means of travel, enabled the 
nations of the world to obtain access to the wonderful 
natural beauties of this land, and the result has been 
the enrichment of its citizens. Switzerland is now 
a wealthy country, but it is bound to be wealthier 
still. The purist mountaineer, of course, declaims 
against the desecration of mountains by rack 
railways, and the placing of thousands upon 
heights where only a few years ago units trod; 
but if the pure air of the mountaiu-top is good 
for the athlete it is also good for those who are 
less athletic, and if the view is good for the one 
it is good for the other. Thus, whatever the moun- 
taineer may say, the installation of railways to the 
tops of the various Alpine peaks will continue, and 
as the means of access is continually made easier 
the influx of visitors into Switzerland will be larger. 
The motive power of these railways is mostly elec- 
trical, the generators being driven by the water 80 
abundant in the district. The President of the Institu- 
tion (Prof. Silvanus Thompson) and others, when 
referring to the position Switzerland had taken in 
matters electrical, attributed the success to men 
and“ brains.” They pointed out the excellent educ% 
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tional facilities provided, and suggested that the 
nation supplied the best of raw material in its men, 
and the professors licked the raw material into a 
shape which assured success in the struggle for 
existence. There is much to be said from such a 
point of view, but while we agree that the training 
provided by schools and colleges greatly assists 
the natural talents of a man, we must not 
go too far, for the world's history shows 
conclusively that the ruling spirits of the 
world are not those who have been favoured 
most in the matter of education. Nearly all great 
departures have in their initial form come from the 
educational outside, and it is only when initiated 
that the professorial world takes them up, rubs off 
excrescences, shows features lacking, and assists 
towards perfection. We have some hesitation in 
saying it, but the fact struck many of the visitors 
who were large employers of labour that much of 
the success was due to the workmen, who went 
about their work as if it was a pleasure, and not 
merely a troublesome incident of life to have some- 
how to while away so many hours a day in order to 
obtain pay on Saturday. It was perfectly evident that 
the larger part of the men in the shops visited were 
really experts, each, of course, in his particular line, 
and handled his material and tools as only a master 
could. Of course, in a casual examination the men 
might have put on an extra spurt and sharpened up, 
but the general indications were against such a con- 
clusion, and to the effect that it would be difficult 
to match them in any home factory. When we 
come to realise that the interest of the man is very 
much the interest of the master, it will be the 
better for trade. 


ELECTRIC LIGHTING IN BATTERSEA, 


The dispute which commenced some two years or more 
ago between the Battersea Vestry and the County of 
London and Brush Provincial Electric Light Company, 
Limited, is likely to result in blows very shortly. On 
Wednesday, 13th inst., the Battersea Vestry resolved to 
send an ultimatum to the company asking them to remove 
the mains laid in a portion of Trinity-road within seven 
days. The company are also to be informed that if 
they do not do this the Vestry will cause the mains 
to be removed at the expiration of the notice. The 
history of the dispute shows that up to the present 
the high-handed proceedings have been confined to 
the company, who, after having been refused per- 
mission to lay mains in this road to connect certain 
outlying portions of their districts, proceeded to lay the 
mains without permission. The outcome of this proceeding 
was an action brought by the Vestry of St. Mary’s, 
Battersea, asking for a mandatory injunction. This 
was refused and the judgment of the Court was upheld 
on appeal. As stated in our issue of Feb. 3, the 
three judges before whom the case came on appeal, 
while condemning the lawless conduct of the company, held 
that the Vestry could not maintain tbeir action as owners 
of the subsoil. The words of Lord Herschel were quoted 
to the effect that the vesting of the street vests in the 
urban authority such property, and such property only, as 
is necessary for the control, protection, and maintenance of 
the street as a highway for public use.” It was also held 
that the rights of control of the Vestry had not been inter- 
fered with by the wires of the company. The judgment, 
therefore, was to the effect that the plaintiffs had not made 
out that any righte of theirs would be interfered with 


by the continuance of the defendants’ pipes and wires 
where they were. It was also stated that the Vestry 
might have given their permission without any injury to 
themselves, and hence, as one of the judges pointed out, 
his regret that the high-handed proceedings of the com- 
pany could not be punished was much less. It seems to 
us that on the face of this the Vestry will be rather ill 
advised if it does serve the notice on the company. Such 
a notice has not yet been served, and perhaps the delay 
is due to the uncertainty as to the legality of the proposed 
proceedings. 


THE MARCONI TELEGRAPH. 


One great feature of interest to the members of the 
British Association at Dover has been the installation of 
wireless telegraphy erected at the town hall. The success 
of the experiments carried on from this point are of great 
interest, insomuch as they exceeded the expectations of 
both Mr. Marconi and Dr. J. A. Fleming. The vertical 


pole for collecting the electric oscillations was placed on the 


tower of the town hall. In the first instance it was proposed 
to erect a wooden spar 100ft. long at the top of this tower, 
and Mr. H. Stilgoe, the borough engineer of Dover, was asked 
to erect this. Owing to the difficulties of getting this long 
and weighty pole erected on the tower, experiments 
were first made with the ordinary flagstaff. In spite of the 
fact that the surrounding hills completely screened this 
staff from the South Foreland lightship, it was found 
possible to get signals through to the lightship, and 
also to read isolated signals from the station in France. 
The success of these preliminary trials led to the abandon- 
ment of the proposal to place a heavy spar on top of the 
tower, and the ordinary flagstaff was lengthened by some 
36ft. With this addition the height of the receiving wire 
from the ground is only 140ft. ith this length signals 
have been transmitted without any difficulty whatever to 
France, and it goes without saying that communication 
with the South Foreland lightship was easy. Owing to 
the fact that such great thicknesses of cliff intervened 
between the signalling station and the receiver it is 
difficult to determine whether the earth or the air 
is chiefly concerned in the transmission of the signals. 
We found that the gentlemen in charge of the station 
at the town hall were debarred by orders from 
their chief from giving anything more than general 
information. In this way we were unable to obtain any 
useful facts concerning the screening of messages from one 
of the receiving stations, which, from notices in the daily 
Press, Mr. Marconi claims to have done, In fact, the 
gentleman went so far as to say that no further informa- 
tion than that given in the daily Press was to be published. 
When asked as to his belief as to all that appeared in 
the daily Press, the gentleman in question displayed 
the cial scepticism of well-read technical men. During 
the week that the British Associacion was at Dover, 
experiments were made as to the effect of increasin 
the surface exposed at the upper end of the verti 
collecting conductor. For this purpose a double cone of 
galvanised wire netting was slung at the top of the pole 
and connected to the electric wire. The effect of this 
experiment was also kept secret, but the high winds at the 
end of last week tore this cone from its support, so that the 
experiments were discontinued. As regs s the speed of 
signalling, those present at Dr. Fleming's lecture were enabled 
to check this somewhat roughly, although we do not suppose 
that the operator, when sending the congratulatory messages 
to France, worked at the highest possible speed. Thus the 
message which we print at the commencement of Dr. 
Fleming’s lecture took about five minutes to send to 
Wimereux, from whence it was telephoned to Boulogne, 
and the answer was received at the town hall at Dover in 
25 minutes. 

We must say that the experiments have demonstrated 
the reliability of the wireless telegraphy devised by Mr. 
Marconi, as we heard of no case in which messages had 
to be repeated or were not promptly answered by the 
officers at the receiving station. 
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SERIES-PARALLEL CONTROLLERS. 


We have received from Messrs. Dick, Kerr, and Co., of 
Cannon-street, a copy of a pamphlet issued by them giving 
information concerning the solenoid blow-out series-parallel 
controllers which they manufacture. The pamphlet starts 
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by explaining what is meant by a controller, and goes on 
to speak of the functions of that piece of machinery. In 
the special controller concerned, solenoids, and not magnets, 


are used for the blow-out. The magnetic blow-out works 
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oint where the magnet becomes 
saturated with magnetic lines, but if the current is increased 
the magnetic field is not strengthened in a like proportion, 
and the device fails when most needed. It is claimed for 


from these insulating partitions. It is also impossible with 
this form of controller for one arc to reach another adjacent 
arc. The magnetic blow-out has to be kept in the main 
trolley circuit all the time in order that it may be mag- 
netised quickly enough to effect its p before the 
contacts are destroyed. The solenoid only comes into 
circuit at the instant of the formation of the arc. The 
solenoid is also claimed to quietly extinguish the are, 
instead of stopping it suddenly and thus causing 
great self. induction in the windings of the motors, 
as with the magnetic blow-out. he solenoid itself 
is a spiral strip of copper ribbon insulated with 
asbestos, forming a disc about 3in. in diameter and 
gin. in thickness, having a hole in the centre of 
about 1din. in diameter. This disc is embedded in the 
insulating partition, ordinarily placed between the contact 
fingers of the controller. The two ends of the ribbon are 
brought through the edge of the insulating partition and 
connected with the adjacent solenoids throughout the entire 
length of the finger-board. The opening in the centre of 
the copper spiral is placed just opposite the contact of the 
finger with the cylinder, and it is throagh this open space 
that the remarkable blowing-out effect is produced. 

Fig. 1 gives a view of the solenoid when fitted up. In 
Fig. 2 one of these solenoid blow-out partitions is shown, 
11 of which are used in the controller, one beside each 
finger. ‘The main trolley current is passed through these 
solenoids only when the arc is to be broken, as explained 
above. This is accomplished by a short-circuiting finger 
and its corresponding controller segment, which shunts the 
current around the solenoids at every running notch of the 
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controller. The controlling cylinder is simple in its con- 
struction, and thoroughly insulated with vulca-beston. The 
spy tle are of | hard-drawn copper, and are remov- 
able for repair and renewal. 
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the solenoid that the blow-out effect increases in direct 

roportion to the current whose arc is to be destroyed. 
With magnetic blow-outs the insulating partitions are often 
burnt by the arc, which the magnet drives in their direc- 
tion, but with the solenoid the arcs are lifted directly away 


The illustration (Fig. 3) shows a double controller finger 
for use with large controllers, and carries very heavy 
current. The standard rheostat which is used in connection 
with this controller is shown in Fig. 4. It is made up of 
spirals of iron ribbon insulated with pure asbestos. It is 
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thoroughly ventilated and waterproof, and is of sufficient 
a As enable it to run cool under all conditions of 
load. The entire controller equipment, consisting of two 


controllers and one rheostat, is exceedingly light in weight. 


compared with any similar apparatus previously used. 
Each controller for a 25-h.p. equipment weighs 200lb. 
The rheostat for such an equipment weighs 90lb., making 
the weight of a complete outfit for a double 25-h.p. equip- 
ment 490lb. 

The solenoid blow-out controller is at present manu- 
factured in standard sizes up to the S. 4 for handling four 
150-h.p. motors, or a 600-h.p. equipment. Amongst the 
corporations and tramway companies in Great Britain to 
which these controllers are being supplied are the Dover 
Corporation, Liverpool Corporation, Bolton Corporation, 
Sunderland Corporation, Dublin United Tramways, Dublin 
and Lucan Tramways, Hill of Howth Tramways, Liverpool 
Overhead Railway, Waterloo and City Railway, City of 
Carlisle Tramways, Potteries Electric Tramways, West 
Hartlepool Tramways, Blackpool and Fleetwood Tram- 
ways, etc. 


ON THE PRODUCTION, IN RAREFIED GASES, OF 
LUMINOUS RINGS IN ROTATION ABOUT LINES 
OF MAGNETIC FORCE.* 


BY C. E. 8. PHILLIPS. 


The apparatus used in this investigation consisted of an 
approximately spherical glass bulb, thə ends of which were 
left open for the purpose of inserting two soft-iron electrodes, 
din. in diameter, through air-tight flanges which themselves 
were cemented to the glass. The bulb was about 2}in, in 
diameter, and the electrodes were chosen of a sufficient length 
w enable them, while almost meeting at the centre of the 
bulb, to project outwards slightly beyond the rims of the 
flanges. A side tube was attached for the purpose of con- 
necting the apparatus to a Sprengel air-pump and McLeod 
vacuum gauge. Two powerful electromagnets were then 
adjusted, so as to strongly magnetise the electrodes when 
necessary. 

A low pressure having been produced in the bulb by the 
action of the air-pump, leading wires were attached to the 
iron electrodes to enable the discharge from the secondary 
of an induction coil to be passed through the rarefied gas. 
Under these conditions the effect produced in the usual glow- 
discharges by the magnetisation of the electrodes could be 
conveniently examined. It was seen that at a pressure 
represented by 008mm. of mercury, and with the discharge 
just able to pass in the bulb (the magnets meanwhile remain- 
ing unexcited), on shutting off the current from the induction 
coil and completing the magnet circuit, a luminous ring 
appeared within the bulb in a plane at right angles to the 
lines of force and in rotation about the magnetic axis. The 
number ‘of such rings can be varied by special devices, 
and their brightness largely depends upon the electrostatic 
condition of the outer surface of the glass bulb. The 
circumferential speed of the ring or rings rapidly dies 
down, and the sense of the rotation reverses when the 
magnetic polarity of the electrodes is reversed. The rings, 
when once formed, usually last for many seconds, sometimes 
for a minute; and they momentarily brighten before dis- 
appearing, when the electrodes cease to be magnetised. The 
appearance of the rings is greatly affected by bringing charged 
bodies up to the outside of the bulb. 

The effect also depends upon the manner of stimulation of 
the rarefied gas within the bulb. It is necessary to obtain a 
particular distribution of charged particles in order to get 
the best results when the magnet is excited. The shape of 
the magnetic field is also of importance. A single magnetic 
electrode projeeting into the electrified gas shows the effect 
fairly well. Experiments with external magnetic electrodes 
have not given reliable results, the glow produced in sugh 
cases being generally irregular. An attempt will be made 
later on, when the experiments are more complete, to show 
that the formation of these luminous rings is associated with 
actions observed by the writer in connection with a separate 
research, the results of which were embodied in a note com- 


Abstract of paper read before the British Asspciatiqn at Dover. 


municated to the Royal Society last June under the heading, 
“ Diselectrification produced by Magnetism.” 


TELEPHONES. 


There seems just now to be a wave of unrest passing 
over all those who have to do with telephones, the 
National Telephone Company, as one would expect, being 
in the midst of it. On Thursday afternoon, Sept. 7, a meet- 
ing of indignant subscribers was held at the Bedford Park 
Stores, Chiswick, to consider the proposal of the National 
Telephone Company to disconnect the district from the 
telephone system in consequence of the attitude which the 
Diatrict Council has taken with regard to various wayleaves. 
Mr. Seymour Darlington, the manager of the stores, 

resided, and there were present Mr. Newmann, representing 

essra, Thornycroft and Co.; representatives of the 
Brentford Gas Company, Messrs. Gould and Co., Messrs. 
A. Saunderson and Sons; Mr. P. Warnford Davis; Mr. 
Mason, of the Chiswick Soap Company; and Mr. H. 
Wheatley. Mr. Clay, the superintendent of the National 
Telephone Company, and Mr. Dalzell, the manager, were 
also in attendance. Mr. Clay said the Telephone Company 
had no wish to disconnect the district if they could help 
it, and if anything could be done to continue 
the service the company were willing to do it. The 
wayleave difficulties in the district were, however, 
very great. The company had given the District Council 
free telephones, in return for which they expected to be 
given a wayleave for underground wires. This was, how- 
ever, refused, and the District Council had, in addition, 
given notice to the company to remove the poles carrying 
the overhead wires. Mr I. Wheatley, a member of the 
District Council, who, however, s:ated that he attended the 
meeting ex officio, as a telephone subscriber, answered several 
questions as to the action of the District Council, and stated 
that that body was dissatisfied with the terms offered by 
the Telephone Company. In the course of the discussion 
much dissatisfaction was expressed with the action of the 
District Council, and, in the end, all the subscribers were 
appointed as a deputation, to be headed by the chairman, 
to wait on the District Council at their next meeting in the 
hope that some terms might be arranged which would avert 
the calamity of a suspension of telephonic communication 
with the district. The meeting requested Mr. Seymour 
Darlington to write to the Council and arrange for the 
deputation. 

At Harrow, also, we learn that the Telephone Company 
and the local authorities do not agree, and it is stated that 
notice has been sent to the subscribers in that district that 
their wires would be disconnected last Monday. The reason 
given for this action is that the Middlesex County Council have 
given notice to them to remove their wires in the Harrow 
main road; and also because the Wembley Urban District 
Council have refused to grant to the company wayleaves 
on their own terms. The company suggest that their only 
road of communication lies through the Wembley district, 
which, of course, cannot be correct ; and if facts are as stated, 
the short notice issued by the National Telephone Com- 
pany would seem to be rather a high-handed proceeding. 

While on the subject of telephones, a correspondent 
of the Daily Chronicle atates that canvassers of the National 
Telephone Company are pressing town clerks, county 
council clerks, urban district councils, to sign agreements 
for telephones with the following choice condition embodied 
in agreements: “The subscribers (the council) will give 
the company every facility in their power for the erection 
of poles, wires, attachments, etc., for running their own 
wire, and also those of other subscribers to the company’s 
system, whether exchange or private, and hereby consent 
to the exercise by the company of such of the powers of 
the Postmaster-General, as the company may be authorised 
to exercise in pursuance of the Telegraph Act, 1892, and 
such consent shall not be revoked or in any way affected 
by the determination of this agreement, ete.” Why, he 
asks, are many corporations in England absolutely mute 
on the telephone question? Simply because they have 
irrevocably tied their respective towns and councils to 
monopoly. l l 


372 THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1899 


TRAMWAY PROVISIONAL ORDERS. 


The following report has been issued by the Board of 
Trade of their proceedings under the Tramways Act, 1870: 


The number of applications made to the Board of Trade in 
December, 1898, for provisional orders under the Tramways 
Act, 1870, was 21—viz., Aberdeen Corporation; Audenshaw 
Urban District Couneil; Barking Town Urban District Council ; 
Blackpool Corporation; Clayton Urban District Council; 
Devonport Corporation; Dudley and Wolverhampton ; Eccles 
Corporation ; Gravesend, Rosherville, and Northfleet ; Halifax 
Corporation ; Ilford Urban District Council ; Ilkeston Corpora- 
tion; Ipswich ; Matlock Urban District Council; Perth and 
district ; Queensbury Urban District Council; Reading 
Corporation ; Southport Corporation ; Southport and Birkdale ; 
Weston-super-Mare ; Wrexham District. 

Eighteen of these applications included power to construct 
new or extension tramways; the remaining three were to 
authorise the use of electrical or other mechanical power on 
existing lines, and, in one case, also an alteration of gauge. 
Fourteen of the applications were promoted by the local 
authorities of the districts concerned. The aggregate length of 
the proposed tramways was 26 miles 38 chains of double line, 
and 37 miles 71 chains of single line, and the estimated cost of 
construction was £644,579. Three applications were not pro- 
ceeded with for want of necessary consents—viz., Ipswich, 
Southport: and Birkdale, and Weston-super-Mare. In the 
other 18 cases, provisional orders were made by the Board of 
Trade, and submitted to Parliament for confirmation. The 
Barking and Ilford schemes were considerably modified, with 
the concurrence of the local authorities, who were the pro- 
moters, before being authorised. Provision was made in the 
Dudley and Wolverhampton order for the purchase, by the 
Corporation of Wolverhampton, of the tramways of the pro- 
moters within the borough ; and such lines were consequently 
excluded from the operation of the order. 

Three Bills to confirm the tramway provisional orders were 
introduced into the House of Lords on May 2. No. 1 Bill 
passed through both Houses without opposition, and received 
the Royal assent on Aug. 1. Of the orders in No. 2 Bill, the 
Eccles order was petitioned against in the House of Lords by 
the London and North-Western Railway Company, and the 
Ilkeston order by certain owners, lessees, and occupiers of 
houses, etc., in the borough. A clause for the protection of the 
railway company was inserted in the Eccles order, and the 

tition was withdrawn; the opposition in the case of the 

keston order was unsuccessful. The Barking order in No. 3 
Bill was petitioned against in the House of Lords by the 
London, Tilbury, and Southend Railway Company, and also by 
the Society of Friends as frontagers ; and the order was amended 
BO as to give protection to the petitioners. A petition was 
also lodged against the Ilford order in the same House by the 
Great Eastern Railway Company, and resulted in the amend- 
ment of the order by the insertion of a clause for the protection 
of the railway company. Billa No. 2 and 3 passed through the 
remaining stages without further opposition, and received the 
Royal assent on Aug. 9. 


———————— — 


THE CENTENARY OF THE ELECTRIC CURRENT. 
BY PROF. J. A. FLEMING. 


A lecture was given in the Dover Town Hall on Monday 
evening last by Prof. J. A. Fleming, of the University College, 
London, before the members of the British Association. The 
lecture was fully illustrated by a large number of most striking 
experiments, many of which were exhibited by lantern slides. 
Two screens were employed—one for the diagrams and the 
experiments being shown on the other. Having been introduced 
by the President, Prof. FLEMING said: 


Mr. President, Ladies, and Gentlemen,—Before beginning 
my lecture, I desire, with your permission, for the sake of 
saving time at the end of the lecture, to carry out part of an 
experiment. Amongst our illustrations this evening we shall 
bring before you experiments which are intended to explain, as 
far as it can be explained, the circumstances underlying Mr. 
Marconi's wonderful system of wireless telegraphy. With this 
object we have arranged in this hall the Marconi apparatus for 
sending messages through space without wires to France, to the 
South Foreland lighthouse, and to the East Goodwin lightship. 
One of the messages that with your permission I propose to 
send will be addressed to the distinguished president of the 
French Association for the Advancement of Science—M. 
Brouardel. He is dining with the Mayor of Boulogne, and 
the station to which the message will be sent is at Wimereux, 
about 21 miles from Boulogne along the coast, and it will be con- 
veyed by hand over the interspace. The wording of that message, 
which has received the approval of our president, and which, I 


trust, will be in accordance with the wishes of this assembly, is 
as follows: The president, members, and associates of the 
British Association meeting in the Town Hall, Dover, send you 
greetings and good wishes across the Channel by Marconi’s 
wireless telegraphy.” I will ask Mr. Kemp to send that 
message, and will defer until a later stage any explanation as 
to the methods pursued in the sending of that message, except 
to atate that the 0 pare are made by electric sparks of long and 
short duration, and while it is being sent I will throw upon the 
screen a slide which will give you the Morse alphabet, by which 
you can follow the message. f 

Mr. Kemp then sent the message, and at its conclusion the 
lecturer said: That meesage is now in France, and will be 
conveyed in one or two moments towards Boulogne by carriage. 
Proceeding now to the proper subject of my lecture this 
evening, The Centenary of the Electric Current,” I take you 
with me, first, in imagination to Italy, where in the market 
place of Como, overlooking one of the finest of Italian lakes, a 
statue stands erected to commemorate an illustrious experi- 
mentalist, and an invention epoch-making in the history of the 
world. The statue represents Allesandro Volta, and the inven- 
tion was the instrument which gave us the first practical means 
of generating a continuous electric current. Volta was led 
up to the achievement that secured for him an im | 
fame by a long course of experimental research, which bore fruit 
of asplendid and enduring kind. Hence the centenary of his 
ever-memorable investigations, which opened a new chapter in 
the history of electrical discovery by giving to the world the 
voltaic pile, is being fitly celebrated by men from many lands 
meeting at this moment in his native town. That conference 
was opened this morning by their majesties the King and Queen 
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of Italy. When honoured with a request to undertake the 
duty of delivering an evening discourse to the British Associa- 
tion on a day when a congress of electricians had assembled at 
Como to commemorate the scientific work of Volta, the 
subject naturally suggested for consideration was that closely 
connected with his most illustrious name. In order to be in 
sympathy with their Italian confréres, I thought it would be an 
act of courtesy on our part if a message were sent to them, and 
on Saturday I caused this message to be sent: The president, 
members, and associates of the British Association, meeting in 
the Town Hall, Dover, are in hearty sympathy with you m 
celebrating the centenary of the scientific work of Volta.” 
That message was dispatched to the president of the congress, 
and I received his answer this afternoon : ‘‘ The president and 
members of the Electrical Congress thanks the renowned 
British Association for their courtesy and sympathetic message. 
It is a familiar fact that almost exactly 100 years ago Volta 
communicated to Sir Joseph Banks, the president of 
the Royal Society of London, a letter dated March 20, 
1800, in which he describes his invention of the elec- 
tric current-generating appliance, since known as the voltaic 
battery or pile. This paper, printed in the T'ransactwns 
of the Royal Society as having been read on June 20 of the 
same year, stands as a landmark in the intellectual record of 
our race. No thoughtful person can regard the modern uses 
of the electric current thus given to us by Volta, or review the 
astounding results which a century of its possession by the work 
has brou 2 about, without feeling some desire to know what # 
known of the inner mechanism of this nimble servant of man: 
kind. My aim to-night will be by a few experimental 
demonstrations to direct your thoughts towards the chief 
conclusions reached after a century of investigation on thé 
matter, and to indicate the problems which yet remain to 
solved before we can answer with any considerable degree of 
approximation the question so often asked, What 18 ai 
electric current?” In so doing I must not assume that the 
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language of technical electricity is familiar to all present, and I 
shall therefore cast myself on the indulgence of professed elec- 
tricians if, for the sake of others, it is necessary to deal at first 
with some elementary matters. Leaving out of account unneces- 
sary historical statements, we may say that Volta made two 
. discoveries, or, rather, made a practical contrivance, 
and elucidated its operation by a scientific discovery. The dis- 
covery was the fact that if pieces of different metals, say zinc 
and copper, are placed in contact and then separated, they are 
found to be in different electrical states—one positive and the 
other negative. Here we will investigate the effect (Fig. 1). 
The manner in which this effect can best be shown is to take 
two perfectly flat discs of copper and zino, each provided with 
an insulating handle. One of these discs—the lower one— 
is connected to an electroscope—the discs having their faces 
very slightly varnished with an insulating varnish—and the 
other is held in the hand. If the discs are superimposed and 
connected for a moment by a copper wire, on lifting off the 
upper disc the aluminium leaves of the electroscope diverge. 
The copper disc under these circumstances is very slightly nega- 
tively electrified and the zinc disc positively (Fig. 2). That 
is Volta’s historical invention of the conductivity of electricity. 
That discovery gave rise to a long controversy and to a debate 
in the British Association led by Dr. Lodge many years ago. 
Volta was led by his investigations to classify all substances into 
two groups, which he called respectively conductors of the first 
and second class ; the first class comprises metals and charcoal 
or carbon, the second all fluid conductors, such as solutions of 
acids, salts, etc. Volta then proceeded to the discovery of a very 
important law, called Volta's law, which was that if any number 
of pieces of different metals are in contact and form a series, 
iled one on top of the other, the electrical potential difference 
tween the first and last pieces of the pile is exactly the same 
as if they were directly in contact and the others absent. Hence 
it follows that if an equal number of plates of zino and copper 
are piled one on the other alternately, the two terminal pieces 
only exhibit the same feeble electrical difference that they would 
do if directly in contact. Then by some brilliant chance or 
intention Volta was led to make another invention, which pro- 
duced the voltaic pile. Placing over one another numerous 
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discs of zinc cloth wetted with salt water and copper in the 
same order, he found that the composite column or pile exhibited 
far more marked electrical properties than is the case with a 
single zinc-copper couple, and it enabled him to accumulate 
the electrical effects, or the E.M.F.’s,.due to each pair of 
metallic contacta, [A photograph of the first piles was 
then shown.] I regret to say that these were destroyed 
on July 8 last by a calamitous fire which annihilated 
the Como Exhibition, but I managed to obtain the photo- 
graphs before that fire for the lecture this evening. A 
study of Volta’s paper on the electricity excited by the mere 
contact of conducting substances of different kinds suggests that 
it is not improbable Volta was led to the construction of his 
famous pile by considering the structure of the electric organ 
of the torpedo or electric ray. There are four or five species of 
animals provided with an electric organism, and an examination 
had been made of these before Volta’s time, and it was probable 
he was endeavouring to construct an electric organism somewhat 
on the lines of that. Now, as a next step, Volta discovered that 
when the end plates of the pile were connected then a state 
was produced in that conductor which is now spoken of as the 
electric current, and at this stage I must warn those who are 
not familiar with the technical terms not to be misled by the 
language employed. One of the matters upon which I shall 
have to lay most stress is that the action or operation we call 
an electric current is as much or more outside the wire or 
circuit as in it, and there is no foundation for the view suggested 
by the term current that we are concerned with an operation 
resembling the flow of water in a pipe. One of the first experi- 
ments I wish to show in connection with Volta’s pile is that 
there are not two forms of energy. Volta was called very soon 
after the discovery to Paris, where he exhibited his pile to 
Napoleon, and the invention of the voltaic pile created a sensa- 
tion in Europe only to be compared to the discovery of the 
Réntgen rays. At that time Volta was unacquainted with the 
energies as we know them, and it took some time to discover 
the process of what is called the circuit-closing wire. 

Let us at this stage examine the results which take place when 
a simple voltaic cell or combination is formed. Im a glass vessel 
we place some water slightly moistened with sulphurio acid, and 
in this we place a rod of silver or zinc. If the zine and silver 
do not touch, no visible action takes place, but if they are made 


glasses ? 
shows that the greater part of the energy goes to the non-con- 
ductor, and every cubic inch of the non-conductor is stored 
with energy, just as with every cubic inch of gun-cotton ; and 


to touch by bridging across a piece of silver a violent offer- 
vescence takes place, and that indicates chemical action. You 
see bubbles and gases coming up—that is hydrogen gas—and as 
the process proceeds this bridge is traversed by what is called 
an electric current, or rather surrounded by an electric current. 
Now, Volta showed that we might join together a series of cells 
of that description, and the end plates of this battery may be 
joined by a circuit-closing wire, which then becomes the seat of 
an electric current. The peculiar property of this voltaic 
arrangement of conductors of the first and second class is that 
it can maintain in and around the circuit-closing wire this 
physical state called an electric current. I wish, in the next 
place, to direct your attention to the effects which the pile or 
battery produces on the surrounding space. Of the two forms of 
energy, one manifests itself when the ends of the pile are not 
connected, and the other makes its appearance when the circuit 
is open and the two wires in contact with one another. Suppose 
the circuit in the first place open, and the end plates of the 
pile connected to two pieces of metal placed in proximity, one of 
which is fixed and the other movable, it is found that there is a 
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stress or pull which draws the plates (Fig. ö) together. That is said 
to be due to the electrio stress existing in the space between. 
That stress implies the existence of a force of exactly the same 
character as that which exists between two light objects con- 
nected to the terminals of an electrical machine, one being 
charged with positive electrification and the other with negative. 
And that energy in this case is spoken of as electrostatic force. 
That force was shown in a long and important investigation by 
Faraday to be precisely the same as that between the pile and 
the electrical machine with light objects attached to it. There 
are two pieces of red paper attached to the machine, and they 
are drawn together, and you must take it from me that it has 
been shown that the actions which take place between these 
two pieces of paper are precisely the same as the actions between 
the two plates connected to our voltaic pile. An important 
question arises on this subject, and that is: Where is that 
energy stored up? You will notice that we have in a Leyden 
jar two conducting plates separated by what is called a 
non-conductor or dielectric, and I want to show you it is 
stored up in the non-conductor. Here we have two large 
tumblers, and they are provided with jackets into which they 
fit, and with interior jackets of tin. If we connect the 
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inner and outer jackets of one of them with a battery 
we charge up the Leyden jar. The question then is, Does 
the energy of the charged jar reside in the metal jackets 
or the glass? To find out the energy we simply take the two 


jars to pieces and change the two glasses. If the energy is 


associated with the glasses, it will go with them; if with the 
plates, it will go with the plates. We simply change the position 
of the glasses, and now we put it together again. Now where 
is the energy? Has it gone with the plates or is it with the 
he energy was transferred to the glass, and this spark 
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that energy exists stored up in the dielectric, and the displace- 
ment takes place along certain strain lines. Hence in associa- 
tion with Volta’s pile there is an association of energy, called 
electrostatic energy, distributed through and contained in the 
surrounding medium or dielectric. In the next piace, if we join 
together the end plates of the pile by a wire, I want to show 
you that there is another form of energy, which is called 
a magnetic flux (Fig. 4). You will see that all the com- 
p needles exhibit a strong tendency to make themselves 

ead to tail when the pile is connected to the circuit-closing 
wire, and that is what we call a magnetic flux round 
the wire, just as flags indicate the direction of the wind. 
This magnetic flux can be directed one way or the other, accord- 
ing to the mode of connection of the wire with the pile, and if 
the connection is changed the little compass needles turn right- 
about-face, and change their direction also. This compass only 
indicates the direction of the magnetic flux. That was known 


Fica. 5. 


to Oersted years after Volta's discovery, and in a Latin essay 
he said the electric fluid performs circles round the wire. That 
we now call the magnetic flux, and we render it visible to the 
eye by the use of steel filings, which we sprinkle over a glass 
plate having a hole in it, through which the circuit-closing wire 
is led. Then you will see that the little steel filings arrange 
themselves in circles round the wire. That shows there is some- 
thing going on round the wire which is like a whirlpool. The 
steel filings therefore serve to render visible the direction of 
this magnetic flux, just as rays of light in the air are rendered 
visible by the dust. We have a vultaic pile, which is in the 
electric lighting station 100 yards away, and the wire from that 
pile passes by a circular trough, which is filled with mercury, 
to the apparatus in this hall (Fig: 5). Each magnetic needle has 
two poles, a north pole and a sou le, and by a device due 
to Faraday we can put the south pole Gut of the way, and the 
north pole is the only one acted apon by the magnetic 
flux. By placing two magnets vertically, and fixing them to 
a central boss pivoted on the end of a vertical wire, 
when this is done the etic pole begins to spin round, and 
that shows there is a whirlpool round the wire; and if we 
reverse the action, I think they will go the other way. These 
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Fic. 6.—Lines of Force with Two Similar Currents. 


experiments indicate that round the circuit-closing wire there 
is something of the nature of a vortex which carries magnetic 
poles along with it, just as a water whirlpool carries boats or 
floating objects round with it. The magnetic flux always takes 

lace along closed lines, and it is clear we may speak of it as 

ving a direction as well as a path. If you had the wire 
twisted or bent, you would always be able to delineate a 
magnetio flux. I will make another experiment in which the 
wire is bent in the form of a spiral. It is fastened through 
holes like a bootlace, and it is easy to see that the magnetic 
flux round one of the wire embraces also other parts of 
the wire, and hence intensifies the action in the space out- 
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side the wire. If you follow a line of flux you will find in 
the end you are walking round an electric current, for there 
is no end to a line of flux; every line is a closed line, and 
it either passes round an electric current or through a piece 
of magnetised steel. The next step is to point out whst 
are the properties of the magnetic flux, and to show 
you there is an association with a permanently m 

steel. When magnetic flux associated with either two 
voltaic circuits or a magnet and a voltaic circuit fill 
or occupy the same s these systems of flux have 
an action upon one another. The separate systems of flox 
lines tend to arrange themselves so that the lines as far as 
possible run in the same direction and make themselves as 
short as possible (Fig. 6); in fact, they act in some respects 
as if they were elastic threads. I have just said that the 
lines of flux are endless lines, and you may well ask how we 
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Fic. 7.— Lines of Foroe with Two Opposite Currents, 


determine the direction of closed lines. We can show this 
tendency of flux lines by three experiments. In the first place 
take a flat rectangular coil of wire, free to move, and connect 
it to a voltaic pile while suspended by fine wires between the 
poles of a horseshoe permanent magnet. The coil will turn so 
as to place its axis in the direction of the shortest line joining 
the magnetic poles, and the direction of its flux lines will be 
from the north to the south poles. You will realise there are 
two systems of flux, one in connection with the magnet which 
passes across from side to side, and one connected with the coil 
of wire. These lines of flux are coming out towards you. Now, 
if you join that coil to the battery the moment it is connected 
that coil tries to turn round as far as it can, and you will sce it 
is trying to get in the same direction as the permanent magnet. 
In connection with the systems of flux placed together, one or 
both of them being movable, this experiment is an important 
one, because it is the foundation of an instrument we shall use 
in subsequent 5 an instrument which has an important 
application to telegraphic communication. That instrument we 
shall use presently for the detection of electric current, and it 
is called a galvanometer. It consists of a permanent magnet 
having in connection with it a system of flux, and a movable 
coil connected to any object, and which is traversed by the system 
of flux. These carved claws are the poles of this permanent 
magnet, and the coil is hung by a fine wire so as to be freely 
movable. And Lord Kelvin, whose ingenuity iu these matters 
is almost boundless, took advantage of this to invent the Kelvio 
recorder, which is used in submarine cables to receive the 
signals. A needle is attached to the coil which writes on a slip 
of paper, and if the coil moves to the right or left a zigzag line 
is given on the paper, and that can be put into intelligible 
signals in accordance with the code. 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question sbould be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formulx must be 
carefully written to prevent mistakes as to symbols, and 
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all loose sketches should be signed by the author. Questions 
may be sent at any time. 


QUESTIONS. 

203. Discuss the relative economy of two systems of power 
distribution for works consuming 250 b.h.p. Case 1: 
Steam-engine and shafting erected at the works, which are 
distant four miles from nearest railway station, coal being 
conveyed by road (rising 700ft.) at a cost of 3s. 4d. per ton 
for cartage. Case 2: An installation of seven electromotors 
at the works supplied by current from a generating station, 
to be erected four miles distant, where coal can be delivered 
on rail.—A. H. A. 

204. In a factory with private plant what do you consider the 
best method of carrying a bare stranded cable for electric 
light and power at 200 volts pressure from one building 
to another? For example: it is required to carry a bare 
19/2 cable along the face of a building for 120ft., then 
across an open A for, say, 250ft. to another building. 
Give sketches of best method of tightening cables, keeping 
them strained ; also state longest safe span and best method 
A 1 5 off a connection, say, half-way along first building. 

ANSWERS. 

Question No. 197.—What is the simplest method of measuring 
the weight of steam consumed per indicated horse-power 
hour by any engine ? 

Best Answer to No. 197 (awarded 10s.).—The simplest 
method depends on the type of engine to be tested, for the 
method that is simplest and best for one type is impossible 
with another. For instance, with a condensing engine the 
condensed water can be collected and weighed or measured 
and the weight calculated for a surface condenser, but with 
an ejector or jet type of condenser this is impossible. In 
engines that are fitted with a surface condenser the amount 
of water (cr steam) passing through the engine in a given 
time is readily obtained by weighing the condensed water 
discharged from the air-pump. The important advantage 
of this method is that a satisfactory trial of the engine can 
be made in 10 or 15 miautes, and thus a series of distinct 
trials can be made in a single day. This isa great advantage 
compared with the time that is necessary to make a test by 
5 the feed water. The engine should have been 
running long enough for the action to become uniform 
before the trial begins. The load should be kept constant, and 
the speed also constant. Indicator diagrams sbould be taken 
during the run, and the indicated horse-power calculated 


PLAN _ Hp, 
53,000 
where P = mean pressure in pounds per square inch ; 
L=length of stroke in feet ; 
A =area of piston in square inches (effective); 
N =number of effective strokes per minute. 


in the usual way from the formula 


Then the weight of steam consumed per I. H. P. IH. P. x T 


where W total weight of water discharged (pounds); 
T=duration of test in hour. 


Example: W = 43‘54lb. ; 
T=15 minutes = 25 hour; 
I. H.P. =10'1 average; 


= 2554 17 2lb. per I. H. P. 
10˙1 x 25 

For a non-condensing engine the steam from the exhaust 
may be condensed in a syatem of pipes cooled with water, 
and the discharged water weighed as before, or it may be 
turned into a tank of water direct and the increase of 
volume of water in tank measured for small engines. If 
the engine is fitted with an ejector or jet condenser, the 
steam used must be tested by measuring the feed water. 
The engine must be supplied by its separate boiler, and 
the water in the boiler must be kept at a constant level as 
near as possible. A rather long run is necessary, because 
the level of the water in the Boiler cannot be read very 
exactly, and the whole consumption of the feed water must 
be so great that any error due to this cause will be 
negligible. With the ordinary Cornish and Lancashire 
boiler a rnn of six or eight hours may be desirable or even 
essential if an accurate result is to be obtained; on the 
other hand, if the engine is getting its steam from a small 
tubular boiler working hard under forced draught, or from 


a water-tube boiler, the evaporation may be so rapid that a 
single hour or even less will suffice. 

Care should be taken to have the conditions of the 
experiment as nearly as possible the same at the end as at 


the beginning of the test. If, for instance, the feed pump 


is working at the beginning (with steam from another 
boiler) it should be working at the end at the same rate, 
and the pressure in the boiler should be the same. Under 
these circumstances the quantity of water in the boiler for 
a given reading in the gauge gluse may be taken to be the 
same at the end as at the beginning of the run. 

The quantity of feed water that has been supplied during 
the interval is therefore equal to the quantity of steam (dry 
or wet) that has left the boiler; if there has been no leakage 
and no blowing off at the safety valve or otherwise, this 
quantity of steam has been delivered to the engine. The 
measurement of the feed water is best effected by two tanks 
at different levels, as explained in Electrical Engineer, April 
28, 1899, which need not be repeated. The steam used 
per indicated horse-power is then calculated as before. 

In many trials, where possible, the quantity of steam 
used by the engine is measured by both methods that have 
been described, and comparing the results. In most cases 
there is some discrepancy—the feed water may be as much 
as 5 per cent. more than the discharged water ; this is 
mainly due to leakage, so that, where it is possible, the 
method of measuring the condensed water is most accurate, 
and it is the simplest to use. 

[Will the sender of this answer kindly forward his name 
and address 1—Ep. E. E.] 


Answer to No. 197 (awarded 5s.).—Two methods of 
measurement are possible in order to ascertain the quantity 
of steam per indicated horse-power hour consumed by an 
engine. The method to be employed will depend on 
whether the engine is condensing with a surface condenser, 
or is not working under tbat condition. In the case where 
there is not a surface condenser the umount of steam must 
be measured by measuring the amount of feed water 
required to keep the level of the water in the boiler 
constant during a prolonged run. The long run is necessary 
to minimise errors of observation of water-level in the 
boiler. Ewing, in his “Steam-Engine,” from which the 
following is derived, says that a Cornish or Lancashire 
boiler may require to run six or eight hours to get a good 
result, but with a boiler working under forced draught, 
with rapid evaporation, an hour may be enough. The 
precautions to be taken are that the conditions should be 
identical at finish and start—i.e., the feed pump should be 
working similarly, and the boiler pressure should be the 
same. Then the same gauge-glass reading will indicate 
that the same quantity of water is in the boiler as was 
there at first, and hence the feed water supplied in the 
interval must be equal to the quantity of wet or dry steam 
that has left the boiler. Assuming that none has been lost 
by leakage or blowing-off, this will be the quantity sought. 


Ewing then describes a method of measuring the feed 
water by means of two tanks, A and B, as shown in the 
figure. A is set above B, and is fitted with a gauge glass, 
C, to indicate fractions of the whole contents. e weight 
of water which fills A should be known. A point gauge, 


376 THE ELECTRICAL ENGINEER, SEPTEMBER 22, 199%. 


D, is shown in B to fix a standard level. The pipe, E, is 
the channel by which water is drawn from B by the feed 
pump, and F is a pipe to admit water into A by the stop- 
cock. There is also a stopcock between A and B. At 
starting B must be filled to the standard level, and the stop- 
cock between the tanks shut. The test commences, and 
water gradually goes from B to the boiler. As the level 
in B sinks, fresh supplies are obtained by filling A and 
then emptying the contents through the cock into 5. This 
is done as often as required and a record kept. At the 
close of the trial, if the water level is below D, A is filled 
again, and enough water is passed to bring up the level to 
standard, then the fraction of A which is required to do 
this is found from the gauge glass, C. Hence the total 
weight of water supplied is known by multiplying the 
times the contents of A have been used (including, of 
1 the last fraction) by the weight of water contained 
in 

It is best to take readings at intermediate times, so as to 
form a check at the final result, and the conditions must 
remain as constant as possible throughout. The engine 
should run for some time before the trial commences, so as 
to be thoroughly warmed up, and running under normal 
conditions. Indicator diagrams must be taken at intervals 
during the test, so that the average horse-power may be 
obtained. Then this average indicated horse-power multi- 
plied by time in hours gives indicated borse-power hours, 
and the feed water supplied divided by this gives the steam 
used per indicated borse-power hour. 

In the other case, where there is a surface condenser, the 
water discharged from the air-pump gives at once the steam 
used during the trial. This method requires much less 
time than the other, and Ewing says that if the engine has 
been running normally for some time before the trial, the 
discharge need only be collected for 10 or 15 minutes. 
The average indicated horse-power during the time is, of 
course, to be obtained from indicator diagrams as before, 
and then, also as before, 


(Weight of water discharged from air-pump) 
(Average indicated horse-power) x (time in hours) 


gives the steam used per indicated horse-power hour. This 
ia perfectly simple, and involves much less preparation than 
the other method, which, however, is necessary when the 
engine has no surface condenser. When the feed-water ” 
method is used, the result includes the steam supplied for 
all purposes, but when the condenser method is used, only 
the cylinder steam ie measured, and a separate measure- 
ment must be made of jacket steam if the engine happens 
to be jacketed. To do this, a gauge glass should be fitted 
in the jacket drain with a uno below it—i. e., on the 
side of the discharge. This should then be adjusted until 
the water shows at a constant level in the gauge glass, at 
which point it is passing off as fast as condensed. The 
weight discharged gives the jacket steam during the trial, 
and this amount must be added to the weight discharged 
from the condenser to get all the steam into the reckoning. 
The condenser method, as pointed out by Ewing, is the 
more accurate, as it does not include leakage from the 
boiler, etc., and generally has fewer opportunities for error 
than the feed-water ” method, which ought, therefore, not 
to be employed unless absolutely necessary.—T. C. 


Question No. 198.—What do you consider to be the disadvan- 
tages of the enclosed arc lamp? Compare these lamps with 
the ordinary arc lamps as to their efficiency : (1) light given 
with regard to power used ; (2) light given with regard to 
carbon used. What becomes of the carbon in the case of 
the enclosed arc ? 

Best Answer to No. 198 (awarded 10s.).—The disadvan- 
tages of the many types of enclosed arc lamps are generally 
due to the mechanism more than to the actual working of the 
lamp. In the first case, the globe is generally fitted perma- 
nently on to the body of the lamp, making it necessary to 
carry it about when the lamp is removed ; secondly, the hole 
in the globe is not sufficiently large to admit of cleaning 
thoroughly without danger; and further, as in the case 
of the Jandus lamp, one great disadvantage is that 
on the slightest disarrangement of the internal 
mechanism the lamp has to be taken down on 
account of all the parts of the outside cover having 


to be passed over the point of suspension, thus making it 
impossible to inspect the coil and connections whilst at work. 
Now, in regard to the light-giving efficiency and the power 
absorbed, both in open and enclosed Jamps, the power 
taken is “approximately” proportional to the length of 
the arc. So that, whereas the length of the arc in the open 
type is only in., that of the enclosed is as much as gin. 
So that the difference in the power is that required to 
overcome the resistance between the carbon points. As 
the luminous intensity of the light at any angle from the 
arc is determined by the proportion of the area of the 
crater which is visible at that angle, it is clear that the 
distance of separation of the carbons is the controlling 
factor in determining not only at what angle the 
maximum luminous intensity will appear, but also the 
width of the zone of light in which the illumination is 
approximately the maximum. When we consider that the 
carbons in the open arc lamp are only about zin. apart, 
it will be understood that there will be no point from 
which the entire surface of the crater can be seen, as the 
negative carbon shadows it to a great extent; but the 
distance between the carbons of the enclosed lamp being 
so much greater, and the crater being but slightly conical, 
the opening is sufficient to permit the entire surface of the 
crater to be seen through a very wide angle ; so that with 
the better shape of the carbons and these distances apart, 
it will be seen, with equal power expended in the two 
arc lampe, that the illumination from the long arc will be 
more evenly distributed than would be possible with the 
short-arc lamp. This, in fact, has been verified by 
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measurements, and the open-type lamps examined show the 
maximum intensity at 40deg. below the horizontal, which 
is nearly true of all short-arc lamps. The zone through 
which , of this maximum lies is between 28deg. and 
50deg., and the light then decreases rapidly in intensity 
below 50deg. But the maximum intensity of the light from 
the enclosed lamp is much higher—that is, at an angle of 
25deg. below the horizontal—so that the zone through 
which jb of the maximum light is given lies between 
25deg. and 60deg. below the horizontal. This com- 
parison will be anderstood from the accompanying diagram. 
From a report made by Profs. Houston and Kennelly in 
1896, the lamp submitted was designed to operate on 
incandescent circuits of from 90 to 120 volts pressure, and 
in order to determine the rate of consumption of the 
carbons the lamp was operated daily from July 19 to 
Aug. 1, or in two runs of 50 hours each, and the average 
rate of burning of the positive carbon was found to be 
‘057in. per working hour, and the negative -015in. per 
working hour. Then, according to this rate, the positive 
carbon, which is 12in. long, of solid ‘ Electra type, and 
zin. diameter, would last 210:5 hours; and the negative, 
which is 6in. long, and also of the solid “ Electra” type, 
would last 400 hours, assuming that the carbons would be 
entirely consumed. The average current supplied to the 
lamp was 5'6 amperes, the power consumed by the lamp ata 
pressure of 110 volts was 616 watts, and the pressure between 
the carbons of the lamp when operating was about 80 volt. 
What becomes of the carbon will be better understood by 
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reviewing what takes place when the lamp is switched on. 
The arc quickly consumes the whole of the oxygen in the 
inner globe, and by the rise of temperature a considerable 
‘amount of air is forced from the orifice at the bottom of the 
outer globe. In a short time the air in both globes is con- 
verted into a mixture of carbon monoxide, carbon dioxide, 
and nitrogen. It is probable that the carbon monoxide is 
the chief oxygen compound, for in some Jamps which have 
not the same arrangements for excluding oxygen a con- 
siderable blackening of the globe has been observed. But 
when the temperature inside the inner globe reaches 
600deg. F., all that remains of the carbon is a whitish 
silicious deposit, the amount of which depends upon the 
quality of the carbons.—J. C. B. 


Answer to No. 198 (awarded 5s.).—The enclosed arc 
lamp has now been in use long enough to enable its 
behaviour to be compared with that of the open arc lamp. 
The general consensus of opinion by those who have been 
working much with the enclosed arc lamp would seem to 
prove conclusively that its greatest disadvantage lies in the 
small amount of actual illumination obtained for the power 
used. As far as the writer is aware, the enclosed arc lamp 
has not been used to any extent for street-lighting, but 
principally for inside work. For the latter, it is absolutely 
necessary that two globes should be used owing to the 
unsteady nature of the enclosed arc, which wanders round 
the points of the carbons, causing a very unpleasant flickering 
effect, unless the light is split up anddiffused byan opalescent 
globe, or something equivalent to it. The inside globe, even 
when clean, cuts off from 20 to 50 per cent. of the light, 
depending on the kind of glass used. Adding to this the 
amount cut off by the outer globe, which if of ground glass 
or heavy opal would absorb about one-half of the light 
which finds its way through the inner globe, it will be seen 
that the ratio of the actual lighting obtained to the total 
illumination from the naked arc does not exceed in most 
cases one-third. When the inner globe becomes dirty 
owing to the condensation of the vapours arising from the 
volatilisation of impurities contained in the carbons, a further 
loss of light occurs. Another cause of loss in the enclosed arc 
lamp is the necessity of having a steadying resistance in 
series with the arc. This resistance absorbs power varying, 
under different conditions of burning, from 20 per cent. to 
as much as 40 per cent. of the total power used by the 
lamp itself. Of course, when several lamps are run in 
series the, loss from the above cause can be reduced con- 
siderably, as under these conditions the lamps tend to 
steady each other, and therefore a smaller line resistance 
is required. Now, to compare the enclosed arc lamp with 
the ordinary arc lamp as to their efficiency (1) as to light 
given with regard to the power used; the comparison 
here is entirely in favour of the open arc lamp, which, 
under ordinary working conditions, consumes about ‘7 of a 
watt per mean spherical candle-power. Apart from the 
loss of light with double globes, the enclosed arc, when 
burning under the most favourable conditions, requires 
about one watt per mean spherical candle-power. A 
note appearing in the Electrical Engineer for Sept. 1, 1899, 
referring to some recent tests made in France, gives 
the result of 2'9 watts per mean spherical candle-power. 
This is a much higher consumption of power than that 
claimed by American makers of enclosed arc lamps, and 
would seem to point to a very low efficiency in the arc 
lamps which were used, or else, perhaps, the inner globes 
were coated with deposit. Under the usual average con- 
ditions of working, for open and closed arcs it may be 
taken that the former use only about one-half as much 
energy per candle than the latter. To compare the two 
types of arc lamps (2) with regard to the carbon used 
for the amount of light given out, the enclosed arc 
lamp is very much more economical in this respect 
than the open arc. An enclosed arc uses only about 
one-tenth the amount of carbon which an open arc giving 
the same candle-power would use in the same time. In 
other words, most enclosed arc lamps will burn on an 
average for about 100 hours with one pair of carbons 
equivalent to those used in an open arc Jamp burning for 
10 hours. The carbon in an enclosed arc lamp enters into 
combination with the air in the inner globe, and forms 


carbonic acid gas (CO,), which completely fills the inner 
globe, thus preventing free access of air to the carbons and 
preventing the carbons from oxidisation at the rapid rate 
which would take place were they in the open air. The 
carbonic acid gas escapes from the inner globe as its 
pressure rises, and more air is attracted into the 
neighbourhood of the arc, which in its turn becomes 
cunverted into carbonic acid gas and escapes into the 
atmosphere. In fact, the carbon is consumed in the 
same way as in an open arc, only, of course, at a 
much slower rate. There may be some of the carbon 
escaping as carbon vapour, which when it leaves the 
intensely heated neighbourhood of the are becomes 
sublimated on the cool sides of the inner globe, but this 
could only take place were the inner globe practically 
airtight, which is never the case—at least in any of the 
enclosed arc lamps which have come under the writer's 
notice.—R. M. W. 


Answer to No. 198 (awarded 5s.).—The chief disadvan- 
tages in the enclosed arc” all tend in the same direc- 
tion — namely, inefficiency of light emitted to power 
absorbed. To begin with, the carbon ends of an 
enclosed arc remain square, the light travelling about 
from one side to the other; and if opal glass was 
not used, the light in one direction or another might 
vary as much as several hundred per cent. in a few 
seconds. Sometimes the inner globe is tinted with yellow, 
in order to absorb the violet colour of the flame that is 
produced by the long arc. Naturally globes of this descrip- 
tion absorb a large percentage of the useful light, with a 
consequent fall in the efficiency. After the lamp has been 
running some time a further loss of light occurs from a 
white powdery deposit in the inner globe. This consists of 
the mineral matter in the carbons; consequently it is a 
fault that can be greatly minimised, first by the use of 
the best purified carbons, and, secondly, by the cleaning of 
the inner globe every time it is recarboned. Should the 
latter be neglected the deposit will burn into the glass in 
time, causing a further Joss of light and giving the globe a 
tendency to fracture. In such a case the deposit can be 
removed by hydrofluoric acid. Another inherent objection 
is that in the enclosed type the watts lost across the arc 
are considerably more than in the open type. The com- 
bined effect of the above will be seen by the following 
efficiencies, which have been taken from some data given 
by Elibu Thomson: 


PowER PER CANDLE-POWER WHEN LIGHT EMITTED DOWNWARDS 
ONLY IS CONSIDERED. 


Watts per 
Type of lamp. dadio power 
Nakod Oris isciscdarccenaciess iaio naadik Saisko niyaran 4 
Enelose dd ðᷣ l4 
Alternating naked with reflector . . . . . 8 
Alternating naked without reflector ..... ........068. 1:12 
Enclosed alternatinngggz . ã 32 


Turning now to the latter part of the question, the 
enclosed arc has the advantage of the open in consumption 
of carbon, the + lasting 10 times and the — 30 times as 
long. The chief advantage, however, is perhaps the length 
of time the lamp can run without attention, for against the 
decrease of carbon used we have to put the price of their 
extra quality. With regard to the ultimate fate of the 
carbon in enclosed arcs it should be noticed that when the 
arc is struck the oxygen contained in the inner globe com- 
bines with a small quantity of carbon, and the arc will then 
burn in an atmosphere of nitrogen and carbon oxide gases, 
so that there is no further combustion of the carbon rods ; 
hence they are consumed almost entirely by volatilisation. 
An explanation of the cause of the extra loss of watts 
across the arc in the enclosed type of lamp will not be out 
of place. The heat due to the arc raises the pressure of the 
above-mentioned gases in the inner globe, and as the means 
of egress is small, an increase of pressure on the arc itself is 
the result. The effect of this is to cause an increase in the 
voltage necessary to maintain a given current, and an 
arc of given length, due probably to an increase of the 
temperature at which the carbon can volatilise, in the 
same way that an increase in the pressure on water raises 
its boiling point. Another point is that the steadying 
resistance in series with the arc must be given a very high 
value because of the great variations in the resistance of 
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this Jong arc iteelf. Comparing a 100-volt five-ampere 
enclosed lamp with an ordinary 10-ampere open type, the 
consumption of carbon will average out as follows: 
Naked arc. Enclosed. 
lin. per 500 watt-hours on the | lin. per 5,000 watt-hours on the 
positive. sitive. 
lin. per 100 watt-hours on the | lin. per 30,000 watt-hours on 
negative. the negative. 
Using a negative carbon of the same diameter as the 
positive in the case of the naked arc.—L. M. 


BLACKPOOL CORPORATION ELECTRICITY WORKS. 


The following is an abstract of the accounts of the above 
electricity works for the year ending March 31, 1899 : 


REVENUE AccouxT.— Expenditure. 


Dr. Generation, £ s. d. 
Coal, including un' oading, shunting, 
y ³⅛ u A EN £2,019 14 2 
Oil and waste . 226 1 11 
Stones. anak 150 6 8 
S //«́ ae aee 392 9 9 
Wages of stokers, drivers, and elec- 
eie... 88 - 1.614 2 9 
Repairs to buildings, boilers, engines, 
) è K 472 11 7 
Part coat of temporary plant, 1896.7... 75 17 8 
Tools and repaireeass . ꝗ 137 19 11 
Lampe, carbons, worke lighting. P 19 2 0 
Medical attendance on workmen 
e ceesenbiscasvoravenns 1 10 0 
: — 5,100 16 5 
Distribution. 
Repairs and maintenance—Cables...... 96 18 5 
Transformers .. . 170 0 3 
PD ³ AA rossis rai 8 127 11 2 
Demand indicators oe see 11 3 1 
—— oe 405 12 11 
Renta, rates, and taxes . 339 3 0 
Management, etc. 
Managemennuul 4 665 4 7 


Advertising, printing, and stationery. 101 18 10 
Proportion of salaries of town clerk 
and borough treasurer, and their 
department q 263 0 0 
— 1,030 3 5 
General 
Law charges 117 14 4 
Travelling expense . 88 7 2 
Stampe and tele gramm seses 27 18 7 
Cleaning office . 28 12 0 
Sundry expenses . 23 13 3 
— . 286 5 
7,162 1 1 
Balance, being gross profit. .......cscscsceccsssscesesseoeces 7.122 3 0 
£14,284 4 1 
Interest on capitaaalVLsss . . £2,604 15 7 
Sinking fund on capital e 1.939 17 10 
— — £4,544 13 5 
Balance, being net profil . 2,577 9 7 
£7,122 3 
Receipts. £ asad. 
Private lighting, etc.—sale of current at 8d., 5d., 
24d., and 2d. pet B. T. U., less allowances ......... 10,537 10 0 
Sale of current to Tramway Committee for tramway 
traction at 2d. per B. T.wzi i E·UL t 1615 8 4 
Public lighting sale of current ab 8d. and 2d. per 
BBs Uo. Scesenttieestceteapat reine a vaisesvauieneitinauoeasanaes 2,112 3 1 
Receipts from other sources 119 2 8 
£14,284 4 1 
Balance brought down, being gross profit for year 
ending March 31, 1899 tt £7,122 3 0 
£7,122 3 0 
Capital expended at March 31, 1899. . . . £102,002 
Amount sanctione i. £120 000 
Number of lamps in 8 c.p. at March 31, 1899........... ... 60,200 
Number of consumernnaaea.. Ek [ꝓ . . 694 
Length of mains (miles) ͥ U U . 56 
Maximum load (kilowat t)) 950 
Number of public arc lampe kekeri EET 146 
Total capacity of plant (kilowatte) ..............cceesecee : 1,350 
Electricity generated in year to March 31, 1899 (B.T.U.) 1,098 603 
Sold by meter (private consumers) ........ : 523,412 
Püblió lame enea 8 164,922 
„ Tramway bragtion sine sssisivie: sic vseey x vacwsinndesesscudencesansee’ 151 850 
Un y 25, 044 
Magnetising, condenser, and main losses. 203,375 


COUNTY BOROUGH OF BRIGHTON. 


The following is the report of the Lighting Committee, 
3 Sept. 18, on the proposed extension of the electricity 
works: 


The Lighting Committee beg to call the attention of the 
Council to the necessity which, in view of the greatly increasing 
demand for electricity in the borough, has arisen for providing 
further buildings and machinery for generating current. The 
committee are advised by Mr. Wright that additional buildings 
and machinery to provide for the increased demand likely to arise 
within the next five years can be provided by extending the 
present electricity generating station on the North-road site, but 
that this would necessitate the erection of another chimney shaft 
of the size of the larger one now existing. The committee are of 
opinion that the erection of another large shaft in the centre of 
the town is objectionable and should be avoided if possible, and 
having regard to the fact that five years henee it will be imperative 
to provide a new site ab some distance from the town, they bave 
come to the conclusion that it is advisable such a site should be 
secured at once, and that the necessary additional buildings and 
machinery now required should be erected upon it in lieu of 
making any extension of the present station in North-road. The 
committee have, therefore, carefully considered where such a eite 
as is required may be obtained. Ib is, of course, essential that in 
selecting a site regard must be had to the facilities which would 
be available for the delivery upon it of the large quantities of coal 
required for the purposes of the works. Such sites might probably 
be obtained to the east or north of Brighton, in situations where 
it would be poesible to construct a siding from the railway by 
which coal could be delivered into the station, or to the west of 
Brighton, where coal brought by sea could be disch from the 
ship on to a wharf attached to the station, as is done by the 
Brighton and Hove Gas Company at their gasworks at Portslade. 

o assist them in considering tbese alternatives, the committee 
have asked Mr. Wright to report to them what, in his opinion, 
would be the relative advantages of a seaside site as compared 
with an inland one. The following is a copy of the report 
presented by Mr. Wright in pursuance of this instruction : 
Sept. 12, 1899. Gentlemen.—In accordance with your instruc- 
tions, I detail below more fully than I did in my letters of 
July 23 and the 9th inst. the reasons which lead me to believe 
that a site must be found for a new generating station, and that 
the only really suitable one for our purpose is on the Aldrington 
Basin. When you bear in mind how often we have had to extend 
our buildings and increase our ideas of the ultimate electrical 
requirements of Brighton, you will readily perceive that even if it 
were deemed desirable to extend our present buildings over the 
entire site ab North-road, the possible output from that station 
would not be sufficient to meet the demand for more than 
another five years, and that seeing we must eventually select 
a site elsewhere, I do nob think I am overstati © case 
when I say that no site ought to be seriously considered which 
has not capacity for housing ab least 50,000 h.p. of machinery, 
especially when it is noted that not only has this year's 
acquisition of business been greater than any of ite pre- 
decessors, but the rate of increase has been steadily going up 
during the last four years. As in all probability a station capable 
of containing at least an additional 25, 000 h.p. of generating 
machinery will be required in 12 years’ time, I have b my 
estimates on a station of this size. In works of this capacity, 
which will consume about 60,000 tons of coal per annum, the 
question of carriage and means for reducing the cost of this 
enormous quantity of coal must have very considerable influence 
in settling the question of site, as by means of the high-pressure 
system the interest on the cost of mains becomes quite secondary 
to the cost of cartage of the coal. A very large saving of the 
coal bill can be effected by using condensing engines : ore 
this means of economising coal must be available in any site to be 
considered. In order to condense steam from anything like the above 
amount of power, very large quantities of cooling water must be 
available, or artificial means of cooling the water must be provided, 
such as cooling towers, as the cooling ponds which are seen steaming 
in different parte of the country, used with a few hundred horee- 
power, become quite inadequate for the larger station I am discuss 
ing. The cost of the cooling towers, the upkeep, and the coal used in 
blowing air through and pumping water over them places this 
method at a great disadvantage when compared with that which 
can be adopted where a practically unlimited quantity of cooling 
water is available, and, in addition, such supply will ensure about 
90 per cent. of the water boiled away being recovered. As the 
cheapest means of getting coal to any site near Brighton must 
obviously be by ship, any site that does not admit of coal 
being taken straight out of ships into the coal bunkers 
must suffer in comparison with a site on tbe sas ae 
Basin, as in any case coal would have to be taken 
Aldrington to any other selected site. The statement I give 
on the last page of the comparison between the annual cost for 
coal, water, interest on mains and cooling towers, shows at a 
glance how the great facilities for unloading coal and cooling 
water at the Aldrington site would enable us to effect an annaal 
saving of £10,535 more than at any inland site, nobwithstandin 
the greater distance the mains have torun. My estimate is 
on the assumption that the trunk mains will be brought by the 
direct route. If it should be decided to bring them by a more 
northerly route, the reduced cost of excavation would probably 
more than counterbalance the 7 per cent. increase of length. As 
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the North-road works must always continue to be the chief 
distributing centre for Brighton, current generated at any other 
station must be brought there by the high-pressure mains, similarly 
to the method adopted for the supply of Preston, but in order to 
enable us to economise copper to the utmost, I should recommend 
the pressure of transmission being at least 10,000 volts, upon 
which pressure I have based my calculations, such pressure 
having been working quite satisfactorily for the last six 
years between Deptford and the West-end of London, a 
distance of six miles. It is obvious that as the cost of 
the copper in the mains diminishes with the pressure used, 
ib is advisable to use the highest pressure found in practice 
satisfactory for transmitting the energy from the new generating 
station, wherever it be, to the North-road works. Although the 
cost of foundations for the new station at Aldrington Basin will 
be somewhat higber than an inland site, yet, as the cost of this 
would be spread over 30 years, it certainly cannot materially 
detract from the great financial advantages of the Aldrington site. 
The relative annual cost of the two stations, each having a capacity 
of 25,000 h.p., for coal, water, interest on mains and cooling towers 
would be as follows: 
Aldrington Basin Site 

3 tons of small North - Country coal, at 14s, per ton... £33,600 

KSC. E yy EE TA T ATT 


SOCOStCoceeseaseeseeestoeeeee 


Railway Siding Site. 
50,000 tons of small North-Country coal, at 168. 3d. per ton £40,625 


AMC I ss teu cee venthy beaks ²¼ä y E 1 300 
10 per cent. for upkeep of cooling tou ers . 3,000 
54 per cent. on mains Costing 4 18, [bu O 990 

£45,915 


‘The £10,535 annual saving of the Aldrington scheme over the 
alternative site is thus due to the saving of carriage of coal, the 
saving in the water bill, the 10 per cent. upkeep of the cooling 
towers, and the coal used in working the cooling towers and 

umpse.—I am, gentlemen, your obedient servant, ARTHUR 

RIGHT, Electrical Engineer.” 

The reasons advanced by Mr. Wright in favour of a site on the 
seashore to tbe west of Brighton appear to the committee to be 
conclusive, and they concur in bis opinion. They are, however, 
advised by the town clerk that it will be necessary, before the 
suggestion of Mr. Wright can be carried out, to obtain parlia- 
mentary powers to acquire the land and construct a generating 
station outside the borough, and to authorise the Corporation to 
lay mains under the highways between the suggested site and 
the streets in the borough of Brighton. The committee 
also report that they have been in negotiation, through Mr. 
Alderman Botting, for the purchase of land, belonging to 
Mr. Carr Lloyd, weet of the gasworks at Portslade as a 
site for an electricity generating station, and Mr. Howard 
F. Gates (wbo has conducted the negotiation on behalf of the 
committee) bas arranged with Mr. Carr Lloyd's solicitors (Messers. 
Upperton and Bacon) the following heads for an agreement : 
% Thad a provisional contract be entered into for the purchase 
from Mr. Garr Lloyd of 10 acres of land (subject to the rights of 
the Harbour Trustees) on the south side of the canal opposite 
Southwick and west of the gasworks at the price of £360 per acre, 
the contract to be subject to the Corporation obtaining parlia- 
mentary powers to erect an electricity generating station on the 
site for the supply of electricity within the borough, and powers 
to borrow the neceseary capital, with a clause binding the Cor- 
poration to use their best efforts to obtain such powers within two 
years, and the vendor to be at liberty to determine the contract if 
the purchase be not completed within two years, and to forfeit the 
deposit of £100.” 

The committee recommend that the proposal for an electricity 
generating station on the beach west of the gasworks at Portslade 
and the terms arranged by Mr. Gates for a provisional contract 
for the purchase of land for that purpose be approved, and that 
the town clerk be instructed to apply in the next session of 
Parliament for the statutory powers required to enable the 
Corporation to carry the proposal into effect. 


COMPANIES’ MEETINGS AND REPORTS. 


WILLANS AND ROBINSON, LIMITED. 


Directors: Mark Robinson, Esq., M.I.C.E. (chairman); Sir 
Gilbert A. Clayton-East, Bart. (deputy chairman); Captain H. 
Riall Sankey, R.E. (Ret.), M. I. C. E.; Lieutenant-General Sir 
Ricbard H. Sankey, K.C.B., R. E.; Thomas O. Lazenby, Esq., J.P. 

Eleventh balf-yearly report of the directors to be submitted at 
the ordinary general meeting of the Company to be held ab the 
Victoria Works, Rugby. at 2.45 p.m., on Wednesday, Oct. 4, 1899: 

After writing off as depreciation from plant, patente, etc., the 
sum of £4,842. 12s. 1d., and paying interest upon debenture stock, 
the balance to the credit of profit and loss account for the half- 
year (including £3,706. 4s. ld. brought forward) is £26.538. Os. 6d. 
Out of this the directors propose that dividends be paid at the rate 
of 6 per cent. per annum upon the preference shares, and at 10 per 
cent. per annum upon the ordinary shares, together amounting to 
£12,223. 17s. The amount payable to the original directors, in 
accordance with the articles of association, is £3,870, ls., leaving 


a balance of £10,444. 28. 6d. From this the directors propose to 
carry £2,000 to the debenture redemption fund, and £3 500 to the 
reserve fund, leaving a balance of £4,944. 2a. 6d. to be carried 
forward. The issue of new capital authorised by the last general 
meeting has been duly effected. The pro ratd allotments were 
generally taken up by the shareholders, and the small balance 
of shares which remained unallotted was applied for mary times 
over. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Darwen.— The Corporation invite tenders for steam dynamos by 
25th inst. 


Dundee.—The Corporation invite tenders for 20 double-decked 
cars by 28th inst. 

Birkenhead.—The Corporation invite tenders for booster, 
switchboard, and batteries by 29th insb. 


Bray.—The Urban District Council invite tenders for electrical 
supplies for the next 12 months by Oct. 2. 


Cascacs (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Runoorn.—The Urban District Council are prepared to receive 
offers for the electric lighting of their district by Sept. 27. 


Swansea.—The Corporation require tenders for engines and 
dynamos by Oct. 9. Particulars in our advertising columns. 

Barking.—Tenders for boilers, engines, cars, switchboard, 
equipment, etc., for the Barking and Becton Light Rail ways, 
close Oct. 24. 

Milan.—The Mediterranean Railway Company invite tenders 
for the electric lighting of the station ab Ronco Scrivia. Tenders 
to be submitted during September. 


Salford.—The Corporation are prepared to receive tenders for 
the supply, delivery, and erection of 16 Lancashire boilers and 
superheaters. Tenders by Sept. 28. 

Hestings.—The Corporation invite tenders for tbe partial 
rebuilding and alterations to the electric light works in Earl-street 
and South-terrace, Hastings. Tenders by Ocb. 5. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 

Rotherham.—The Corporation invite tenders for the supply, 
delivery. and erection, and the carrying out of various work in 
connection with tho electric lighting of the borough. Tenders by 
Oct. 9. Full particulars appear in our advertising columns. 

Iifracombe.— The Urban District Council invite tenders for the 
supply and erection of—{Section A) boiler-house plant, boilers, 
economiser, fittings, etc. ; (B) engine-house plant, steam dynamos, 
condensers, pumps, steam and exhaust pipes, etc. ; (C) switch- 
board, ete.; (D) underground mains, lamp-posts, etc.: (E) 
accumulators ; (F) meters; (G) crane, etc.; (H) builder. Tenders 
by Sept. 25. 

Glasgow.—The Corporation are prepa to receive tenders for 
the supply and erection of switchboards, fuel economieers, two 
50-ton electric travelling cranes, one 30-ton electric travelling 
crane, constructional steelwork for new power station, and supply- 
ing and laying cables ; also for the reconstruction of the Corpora- 
tion tramways. Tenders by Oot. 10. Full particulars appear in 
our advertising columns, 

Leeds.—The City Council invite tenders for 50 electric tram- 
cars. Particulars, plans, and forms of tender may be had (on 
payment of a deposit of £10. 10s., which will be returned on 
receipt of a bona fide tender) from Mr. Thomas Hewson, M.I.C.E., 
city engineer, Municipal Buildings. Leeds; or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria-street, 
London, S.W. Tenders by noon on Oct. 18. 


Capetown.—The Agent-General for the Cape of Good Ho 
notifies that the Controller and Auditor-General ab Capetown will 
receive tenders for the construction of 70 miles of a narrow-gau 
railway, either with or without equipment. A deposit of £1,000 
must e every tender. This deposit will be returned to 
the maker if his tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways at 
Capetown. 

Winwick (near Warrington).—Tenders are invited for the 
execution of the works comprised in the following contracts at the 
Winwick Asylum, near Warrington: (Contract No. 1) generatin 
plant, including three sets of condensing engines or turbines, wi 
directly-coupled dynamos, each of 100 kw. output at 220 volte ; 
booster set, motors, surface condensers, cooling tower, steam and 
exhaust pipes, etc. ; (2) switchboard. In contract No. 1 it is a 
condition that the dynamo makers must have already constructed 
dynamos of at least 100 units capacity. Specifications, etc., can 
be obtained on payment of £2 28. for . which 
amount will be returned on receipt of a bona fide tender, from Mr. 
J. P. Muspratt, clerk to the Committee of Visitors, County Offices, 
Preston. Tendera by Sept. 30. 

Tifits.—The Town Council of Tiflis offers the concession of the 
Tiflis tramways on the following principal terms: (a) The con- 
tractor binds himself to continue the working of the different 
linee exploited now by La Société Anonyme Belge, pursuant to 
the contracts of 1881 and 1885, those lines consisting of about 
21 verste. (b) The contractor binds himself, besides, to construct 
and to work the following new lines; to Didoubé, Avlabar, 
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Navtlong, Sadobui, Soloaki, and Vardissouban, besides that from 
the Armenian Bazaar. The expropriation of private properties on 
this new line regards the contractor. The line from Ortatchali is 
to be prolonged as far as the Government prison, and that from 
Olginski present station to be extended to three additional verste 
beyond the gardens on the Vera. The extent of these future lines 
is 15 verstas approximately. If the construction of any one of the 
above-mentioned lines should be found non-realisahle, the con- 
tractor is bound to supply its place by another line, with the 
consent of the town. The construction of other lines uot indicated 
above depends on the Municipal Council of Tiflis. (c) The con- 
tractor binds himself to replace the present horse traction 
by electric power on all the lines. The contractor is bound 
to replace the present horse traction by electric power on 
the lines already exploited, and to employ on the new lines 
the same electric power. (d) At the expiration of the lease 
(or contract) all the lines of the tramway, with all the material 
and plant, become the property of the town of Tiflis, to which the 
contractor shall deliver them gratis and in good condition. (e) All 
the other conditions, such as the duration of the concession (which 
in any case shall not exceed 30 years from the date of the signature 
of the contract), the security required from the contractor as a 
guarantee for bis fulfilment of the contract; the terms of the 
poesible redemption of the lines by the town before the expiration 
of the lease or contract; the question of fares, etc., must be 
mentioned in writing to the managing department by the person 
or persons who wish to have the concession. These declarations 
must be presented, in sealed envelopes, to the Town Council, 
Managing Department, Tiflis, Transcaucasus, not later than 
Oct. 2-14, 1899, at noon, the hour ab which all the envelopes will be 


opened. 
RESULTS OF TENDERS. 


Barten.—The Lighting Committee have accepted the tender of 
the British Insulated Wire Company, Limited, of Prescot, for 
some extensions to the high-tension mains. 

Southport.—The Corporation have accepted the tender of 
Meeers. D. Bruce Peebles and Co., of Edinburgh, for the supply 
of two 200-kw. tramway generatots, the price being £4,825. 

Leamington. — The Hart Accumulator Company, Limited, 
Stratford, E., have secured the contract from the Midland Electric 
Light and Power Company for the large extension battery to be 
installed at Leamington Spa. 

Clerkenwell — The Vestry have decided to adopt the electric 
light for the library, and have accepted the tender of Messrs. 
Barlow Bros. and Oo., 237, Shaftesbury-avenue, for supplying and 
installing the necessary fittings. 

Carlisle.—Tbe Corporation have accepted the tender of the 
Oldham Boiler Works Company, Limited, to supply boilers for the 
extensions ab the electric light station at £1,690; and also the 
tender of Messrs. Bruce Peebles and Co., Edinburgh, to supply 
engines, dynamos, etc., ab £5,710. 

Swansea.—The Tramways and Electric Lighting Committee 
have accepted the tender of Mr. David Jenkins, of Swansea, for 
the building of the electric lighting station. The amount of the 
tender was £17,979, less 14 per cent. and certain reductions for 
suggested alterations, which left the total at £17,242. 

Denbigh.—The following tenders have been accepted by the 
Committee of Visitors of the North Wales Counties Lunatic 
Asylum, Denbigh: Contract No. 1, engines, dynamos, etc.— 
Donnieon, Berlyn, and Sillem, Liverpool, £2,111. 10a.; 30 tenders 
were received. Contract No. 2, lampe, wiring, etc.—Frank Suter 
and Co., London, £2,061 ; 33 tenders were received. 

Wigan.—The Corporation have received the following tenders 
for the erection of offices, dynsmo-house, boiler-house, chimney 
foundations, etc., required for the proposed lighting and power 
installation : 


W. Winnard. Wallgate, Wigan (accepted) £15.798 17 11 
J. Wilson, Wigan cise ccved oes e soresosesesssesesosserese -~ 16128 18 9 
D. A. Ablett, Chapel-lane, Wigan 16,289 8 3 
H. and F. Lomax, Platt Bridge, near Wigan 16 365 5 0 


Crewe.—The Town Council have received the following tenders 
for erection of a generating station, chimney stack, etc.. for the 
electric light : 


H. Price, Sbrews burn n . ͥ . 46.437 0 0 
J. Harding, Nantwifſſhhh unn ſãłꝰ%“q⁊ec 6.398 0 0 
T. J Gresty, Willaston . — 6.346 0 0 
W. Tomkinson and Sona, Liver pool! 6 266 0 0 
J. Stringer, Sand bach 6228 0 0 
C. Harrison, Willasto UUPPU TU t 4% 6,048 15 0 
J. Matthews, Nantwich (accepted) )) 6,000 0 0 


Halifax.—The County Council have accepted the following 
ue for extension of the engine-room, etc., at the electricity 
works : 


B. Riley, Lewis-street, Halifax, mason ............... - £2,250 0 0 
S. Greenwood, Boothtown, Halifax, joiner ..... ...... 253 0 0 
W. Ward, Broad-street, Halifax, plumber ............ 195 10 6 
Lee and Harrison, Leeds, ironfoun ders 293 1 6 
G. Greenwood and Sons, Brunswick - street, Halifax, 

ie 130 7 6 
Rushworth and Firth, New Bank, Halifax, slaters 

and plast erer . e 153 0 0 
T. Kendal, Queen’s-road, Halifax, painter, etc. ...... 35 10 3 


Sunderland. — Re the tenders invited by the Corporation for the 
supply of four 270-kw. three-crank direct-current steam dynamos 
and two surface condensers and cooling tower, we are informed 
that the selected and lowest tenders from among 32 were Messrs. 
D. Bruce Peebles and Co., J. H. Holmes, Johnson and Phillips, 


and the Sunderland Forge Company. The latter with Belliss 
three-crank engines and Wheeler surface condensers and oooling 
tower has been accepted by the Council, 


BUSINESS NOTES. 


Rothesay.—The new electric light installation was inaugurated 
on Tuesday. 

Stirling.— Some alterations are being made in the line of the 
electric light cable. 

Birmingham.—The City of Birmingham Tramways Company 
intend to extend their Sparkbrook line. 

Bexhill-on-Sea.—Tho, introduction of the electric lighting will 
cost the Urban District Council about £20,000. 

Bath.—The Town Council have agreed on several new routes 
along which it is proposed to lay electric tramways. 

Herne Bay.-— The electric light which was introduced last 
Sunday into St. John’s Church gives great satisfaction. 

Cheadle —The Cheadle and Gatley District Council intend 
applying for an electric lighting order for their district. 

Strood.—The electric light from the local company’s new main 
in the High-street has been used for the first time this week. 

Dudley. —Four additional cars have been started, so that there 
is now a five minutes’ service between Dudley and Brierley Hill. 

Dewsbury.—The (Co-operative Stores, who bave already about 
1,000 lamps in use, have decided to erect an installation of their 
own. 

Shrewsbury. —At the next meeting of the Town Council a 
detailed report of neccssary electric lighting extensions is to be 
presented. 

Swansea. —The tender accepted for the building of the electric 
light station, which was the lowest of four, exceeds the estimate 
by £2,400. 

Paisley. The tramways question was before the Council last 
week, when munieipalisation was discussed and ultimately defeated 
for the preeent. 

Huddersfield.—The extension of the tramways to the borough 
boundary at Pinfold Wells, Milnsbridge, is to be opened for traffic 
un Monday, Oct. 2. 

Kingston. — The Guardians have contracted with Messre. Stuart 
and Moore, of Ealing, for the provision of telephonic communica- 
tion at the workhouse, 

Broughty Ferry.—A meeting of the Burgh Commissioners is to 
be called next month to consider the advisability of applying for a 
provisional lighting order. 

Appointments Vucant.—Detaile of vacancies for an engineer, 
swicchboard attendant, draughtsman, salesman, etc., will be found 
in our advertisement columns. 

Sowerby. —The District Council have passed a resolution agree- 
ing to the proposal of the Halifax Corporation to extend their 
tramways to the Sowerby district. 

Epsom.—A Local Government Board enquiry was held on 
Wednesday into the applies of the Urban Council to borrow 
£16,100 for electric lighting purposes. 

Barnsley.—Mr. Marshall's report on the question of providing 
an installation of the electric light ab the workhouse will come 
before the next meeting of the Guardians. 

Plymouth —The Town Council hope, subject to the approval of 
the Board of Trade, to inaugurate the new electric tramway and 
to turn on the electric light to-day (Friday), 

8t. Annes. —Negotiations are still in progress in respect of the 
land required for the electric lighting station. An offer of a plot 
of land adjoining the gasworks is being considered. 

G asgow Corporation Tramways.—The receipts for the week 
ending 9th inst. were £9,455. 143. 6d., as compared with £8,959. 
198. 34. for the corresponding week of last year. 

Aoccideat.—On Wednesday a man in charge of some blasting 
operations at Dovec who had connected an electric wire with 
some cartridges, was fatally injured by the explosion. 

Ipswich.—The Town Council have passed a resolution affirming 
that it is expedient for the Council as the local authority to par- 
chace the undertaking of the Ipswich Tramways Company. 

Bros dat ira. — On Sunday evening last the electric light was 
used for tne firat time at Sc. Peter's Church, and proved a great 
success. The installation consists of about 50 16-c.p. lamps. 

Govau —At the September meeting of the Commissioners it 
was stated that pronis y in the course of another month the date 
of the opening of the electric light station could be decided upon. 


Kenilworth.—The advisability of applying for a telephone 
license in view of the introduction of the £5 telephone rate 
is being considered by a committee of the Urban District Council. 


Farnworth.—The District Council have decided to supply the 


‘electricity required for their district, and at the end of Mesars. E. 


Holden and Co.’s term to work their own tramways by electric 
traction. 

Wireless Telegraphy.— We learn that the Post Office autho- 
rities are making numerous experiments at present in connection 
with wireless telegraphy between Mount-pleasant and the General 
Post Office. 

Worksop.—The sub committee appointed to visit Lincoln, 
Huddersfield, and Liverpool in reference to the proposed electric 


THE ELECTRICAL ENGINEER, SEPTEMBER 22, 1899. 


981 


lighting will present their report at the next meeting of the Urban 
District Council. 

Limerick.—The Borough Council are threatened with great 
opposition from the cardrivers and carters to their proposed elec- 
trical tramways. 

Llandudno —The District Council intend to apply for power to 
borrow £6 000 to cover expenditure over and above the amuunt 
already sanctioned in relation to the electric lighting and refuse 
destructor works. 

Cheltenham.—A Local Government Board enquiry was held 
recently with respect to the application of the Town Council for 
sanction to borrow £16,600 for the purpose of further extensions 
of electric lighting. 

Hetton-le-Hole.—A letter from a London firm of electrical 
engineers desirous of undertaking the electric lighting is shortly 
to be dealt with by the Highways and Lighting Committee of the 
Urban District Council. 

Dublin.—The Electric Lighting Committee estimates that after 
‘providing for working expenses, repayment of principal and 
interest on loans, etc., they will have on March 31 next a credit 
balance of £906 7s. 7d. 

Wakefield.— A distributing main is to be laid for a distance of 
535 yards from Kirkgate up Peterson-road at an estimated cost of 
£165. Mr. Alfred James Ostler, of Morley, has been appointed 
as third assistant engineer. 

Exmouth.—The District Council intend to apply to the Board of 
Trade for a provisional order under the Electric Lighting Acts to 
authorise the supply of electricity by the Council for public and 
private purposes within their district. , 

Pemberton. —Mr. Salter has been appointed consulting engineer 
to the District Council for their electric lighting scheme. Appli- 
cation is to be made to the Local Government Board for power to 

borrow the sum of £30,000 for the works. 

Thornhill.— The Urban District Council have invited the British 
Electric Traction Company to discuss the question of providing 
tramway accommodation in the Councils district in connection 
with the company’s scheme for the neighbourhood. 

Burton.—The electric light mains are to be extended as far aa 
the premises of Samuel Allsopp and Suns, Limited, in order to 
supply 150 lighte. The charge for motors and heating the parish 
church has been fixed at 24d. per Board of Trade unit. 

King’s Lynn. —The Town Council have received applications from 
8 consumers for current equal to 4, 600 8 c. p. lamps, and 76 
establishments, out of a total of 123, have been connected. One 
church has been wired, and 69 lamps of 16 c. p. installed in it. 


Boston. —A letter from the British Electric Traction Company 
with reference to the establishment of a service of electric tram- 
ways from the Sleaford-road to the Wainfleet-road, or to the dock 
is ander consideration by the Paving and Lighting Committee. 


Isle of Axholme Light Railway.—At the first annual general 
meeting of this company, held last week, it was stated that the 
railway will be at once commenced. A number of contracts for 
the purchase of the requisite land were approved by tbe meeting. 


Cardift.—The Electric Lighting Committee on Tuesday resolved 
to extend the main from Cathedral.road to the bridge, in order 
that the bridge might be lit up. The Engineer stated that he was 
preparing an estimate for the lighting of the whole of Cowbridge- 
road, 

Burn.ey.- On Thuraday last week a conference of authorities 
interested in the tramways question was held, at which it was 
decided that the borough surveyor should furnish an estimate of 
the coat of reconstracting a double line. A farther conference is 
to be held. 

Grays.—Seven tenders have been received for the destructor 
which it is proposed to erect in conjunction with the electric light 
works. They will be dealt with ata future meeting when the 
surveyor has considered them and prepared a report for submiesion 
to the Council. 

Drifield.—The Urban District Council discussed on Monday a 
p oposa by the Drake and Gorham Electric Power and Traction 

mpany to construct a light railway from Driffield to Beeford, a 
distance of 10 miles, and passed a resolution approving of the 
scheme generally. 

Newark.—The Town Council have decided to apply for a pro- 
visional order. Mr. Vesey Brown in his report estimates that the 
cost of carrying out the proposed lighting scheme would be 
£16,000, to include a compulsory area comprising the principal 
streets of the town. 

Bradford City Tramway.—The traffic returns for the week 
ended Sept 17 were £455 as against £324 for the 5 
week in 1898, showing an increase of £131, making the total 
takings £18,752. This return was received too late for insertion 
in the usual column. 

Falkirk.—A letter from Ed mundseon's Electricity Corporation, 
Limited, asking if the Commiesionere were prepared to give them 
power to apply to Parliamend for a provisional order to supply the 

argh with electric light will again come before the next meeting 
of the Town Couacil. 

Chelsea Electricity Supply Company, Limited.—At their 
Board meeting on 20th inst., the first meeting since the death of 
Mr. Frank King, their late managiog engineer, the directors of 
this Company passed a resolution expressing their keen sense of 
logs and their sympathy with his widow and family. 

Bridgwater.—The Somerset Drainage Commissioners have 
accepted the draft clauses for the protection of the interests of the 


Commissioners which it is proposed to insert in the orders of the 
Bridgwater, Othery, and Langport Light Railway and the High- 
bridge, Wedmore, and Cheddar Light Railway respectively. 


Direct Spanish Telegraph Company. — The directors have 
decided to pay, in addition to the dividend ab the rate of 10 per 
cent, per annum on the preference shares, an interim dividend at 
the rate of 4 per cent., free of income tax, on the ordinary shares, 
both for the half-year ended June 30, 1899, and payable on 
Oct. 2 next. 

Electrical Maintenance and Accessories Syndicate, Limited. 
This Company has been registered with a capital of £10,000 in £1 
shares, and the object is to adopt an agreement with Mr. George 
Smith, and to carry on the business of electrical and general 
engineers, and manufacturers of and dealers in cables, wires, 
meters, etc. 

Leeds.—The scheme of the Markets Committee for the improve- 
ment includes the setting back of the principal frontage of the 
covered market. When the work of demolition is completed, the 
Tramways Committee expect to be able to continue the extension 
of the new tramlines in Vicar-lane through New Market-street to 
Duncan. street. : 

Edwards Electrical Company, Limited.—This Company has 
been registered with a capital of £10,000 in £1 shares, and the 
object is to acquire the business of manufacturers of and dealers in 
electrical apparatus and appliances as now carried on by W. P. 
Edwards at Trafalgar Works, Bow Common-lane, E.C., and to 
develop and extend the same. 

Glossop. At the quarterly meeting of the Town Council on 
Wednesday, it was decided to transfer the electric lighting order 
to Ed mundson's Electricity Corporation, the latter having expressed 
their willingness to reduce tbeir previous quotation Id. per unit, 
and expressed their willingness to afterwards sell the concern 
to the Corporation at a valuation. The Hadfield district is to be 
included in the lighting area. 

Mile End.—The County of London and Brush Provincial Electric 
Lighting Company have given notice to the Vestry of their inten- 
tion to commence the work of laying down their mains. It is 
reported that the Highways Committee will ask the London County 
Council to support the Vestry’s application to the Board of Trade 
to revoke the order on account of the company not having taken 
any steps in the matter during the last two years. 

Heywood.—The Fisance and General Purposes Committee of 
the Town Council have confirmed a resolution of the Electric 
Lighting Sub-Committee appointing Mr. W. P. Adame consulting 
electrical engineer to the Corporation. Mr. Adams's scheme pro- 
vides fur works capable of meeting the estimated demand for the 
first two years, and are to be designed so as to be capable of 
extension and of providing power for tramway traction. 

B ighton.—The Town Council had before them yesterday a 
project for the extension of the electric light undertaking by the 
establishment of another generating station outside the borough. 
The scheme provides for the acquisition of 10 acres of land for 
£3,600, where there would be built a generating station large 
enough to hold machinery of at least 50,000 b.p., and for the 
laying of high-pressure mains from the works to Brighton. 

Kincardine.—Some weeks ago a resolution was come to by the 
gas company of Kincardine to wind up their business, and it has 
been determined by the authorities that instead of going in for a 
new gas undertaking they will apply for an electric light pro- 
visional order this autumn and instal electric light. The pro- 
fessional sei vices of Mr. W. T. Purves, consulting electrical 
engineer, Edinburgh, have been retained in connection with this 
mutter. i l 

Iiford.—At the last meeting of the Urban District Council 
letters were read on the free wiring question from the Barkin 
and Walthamstow U. ban Councils, stating that they had appli 
to the Local Government Board for permiasion to borrow money to 
defray the cost of free wiring for electric lighting. The question 
was referred to the Lighting Committee. The total cost of the 
electric light works to be carried out, exclusive of buildings, eto., 
is £74,250. 

Morecambe.—The proposed light railway intended to connect 
Blackpool with Morecambe has met with great opposition, because 
id was proposed to bridge the Lune Estuary. The promoters 
havo, in consequence, decided to abandon the scheme, but the 
will probably come forward with a modified plan. The Council 
have deferred the inclusion in the Morecambe Gas Act of the 
purchase of the Morecambe tramways and powers to work same 
by electricity. 

Sheffie.d.—Abts meeting of the Tramways Committee on the 
19th inst. it was decided that the wood paving shall not for the 
present be carried beyond Lansdowne-road. Unless this decision 
is rescinded by the Council, the relaying of the Heeley route will 
most likely be postponed for some months. A long report was 
read from Major Marindin dealing with the various tram routes, 
speed of the cars, stopping places, and other matters of consider- 
able importance, 

Whitefield.—In connection with the proposed electric tramway 
from Eccles to Whitefield, a distance of 12 miles, it is suggested 
that the Eccles Town Council, and the Whitefield, Radcliffe, 
Farnworth, Little Lever, Little Hulton, and Worsley District 
Councile, through whose areas it would pass, should combine and 

carry the scheme through themselves instead of allowing a syndicate 
to construct and work it. Another conference of authorities affected 
will shortly be held. 

St. Luke’s and the General Post Office.—The Vestry have 
refused to consent to the laying of conduits or cast-iron pipes by 
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the Post Office authorities in Finsbury- pa vement, Cross- street, 
South · plaoe, Wilson street, Old- street, Bunhill- row. Chiswell- 
street, Moor-lane, Goswell-road, and Golden-lane. The Vestry 
bad previously refused to grant such sanction to the Telephone 
Company. They say that the roads never return to their old con- 
dition after being opened up for pipes of any description. 

Southport.—The resolution that application be made to the 
Board of Trade for authority to borrow £66,000 for the construc- 
tion and equipment of tramways within the borough has been 
confirmed. The Finance and Electricity Committee will appoint 
a joint committee to cone ider and repo:t to the Council as to the 
advisability of applying to the Postmaster-General for a license 
under the Telephone Act, 1899, empowering the Corporation to 
estahlis a municipal telephone exchange for Southport and 
district. 

Chatham.—The Board of Trade have confirmed the order of the 
Light Railway Commissioners authorising the construction of 
light railways (tramways) in the borough of Chatham and the 
urban district of Gillingham, and it is reported that the promoters 
of the undertaking will commence the work of laying down the 
lines at an early date. As the tramways will not touch Rochester, 
the name of this city has been struck out of the title of the 
company, which will be known as the Chatham and District Light 
Railway Company. 

American Telephones.— We are informed that the Central 
Union, Pacific Coast, and Erie telephone syatems made a net 
gain of 7,755 subscribers in August. The figures are: Central 
Union, gain 1,758, total connected 55,092; Pacific Coast, gain 
1270 tutal connected 56,703; Erie system, gain 4,727, total 
connecied 91,401—making a total gain of 7,755 and connected 
203,196 The net gain since January 1 has been as follows: 
Central Union, 10,224 ; Pacific Coast, 11,718 ; Erie eystem, 28,658, 
or a total of 50 600. l 

Halifax.—The Tramways Committee bave notified a deputation 
that they are willing to make a line to the Elland Town Hall. 
They said that they could not enter into a partnership with 
E. land, nor give the District Council the option of purchasing the 
lines and cables, but the Corporation would obtain electrical 
energy from Elland if they found it advantageous to do so. The 
Sowerby Bridge District Council have adopted a resolution con- 
senting to the Halifax tramways going through their district to 
Ripponden and Rishworth. 

Personal. - We are informed that Mr. Louis J. Steele, chief 
electrician to Messrs. Veritys, Limited, Birmingham, has returned 
to England after a lengthy visit to the United States, where he 
has visited most of the important electrical centres.—We have 
pleasure in recording the marriage on the 20th inst. of Mr. Jos. R. 
Garner, of Clayton (electrical engineer of the Clayton Engineering 
and Electrical Construction Company, Limited), to Alice, the only 
daughter of Mr. Jos. Whitehead, manager for Mr. Ed. Marsden, 
beetier and finisher, Clayton. 

Lancashire tight Railways.—The promoters of the South 
Lancashire Light Railway Company have now decided to proceed 
under the Tramways Act, and it is considered that this course 
will probably lead to lees opposition. The scheme iaclaudes the 
prow sien of electric tramwaye, uniting the present systems at St. 

elens and Bolton by means of a line through Newton, Leigh. 
etc. Branches will run through Atherton to Wigan, and 
through Tyldesley to connect with the Manchester tramways at 
Swinton. Tue scheme also provides for the lighting of the pro- 
posed route by electricity. 

Harrogate.—Twenty additional arc lamps are to be obtained, 
and a main laid to Mr. Roecoe’s college at a cost of £75 provided 
Mr. Roscoe contributes £48 towards the same. The Electric 
Light Committee bave resolved that from Jan. 1 next the follow- 
ing be the ratea of charges to consumers: under 15,000 units per 
annum, on the demand indicator system. at 6d. per unit for the 
first 14 hours and 3d. Per unit afterwards ; over 15,000 units per 
annuw, ou the demand indicator system, at 6d. per unit for the 
first hour and 21. per unit afterwards, The charges for the electric 
light will be fucther considered by the Council in committee. 

Chislehu st — At the last meeting of the Parish Council 
the clerk read a letter received by the Bromley Rural 
District Council from the Board of Trade stating that they 
proposed to release the deposit made by the electric lighting 
company, as an inspector appointed by the Board of Triade had 
certified that the undertakers had expended an amount exceeding 
£1,000 upon the woke. Another letter enclosing the certificate 
of appointment of the inepector was also read. Mr. Mullen, in a 
further letter, said that he had forwarded the contract to Messrs. 
Lester and Son, and instructed them to proceed with the work at 
once, 


Liversedge.—At the meeting of the District Council on Monday 
a diecussion arose in connection with the resolution of the Council 
to apply for a provisional order authorising an electric lighting 
scheme, and it was pointed out that the Cleckheaton Counci were 
applying for a similar order, and that the area sugyested was 
their gas supply area, which included a considerable portion of 
Liversedge. The committee is dealing with the matter. The 
District Council have decided to oppose the application of the 
Hudderefield Corporation fur a license tu establish an independent 
telephone system so far as the proposed area might include any 
portion of Liversedge. 

Neowoast:e.—At a special meeting of the Lighting Committee 
on the 18th inst. it was agreed to recommend the City Council to 
light all the streets in the city through which the tramways are to 
be run with arc lamps of 1,000 c.p. each, the current to be pro- 
vided by the New Tramways Committee, Mr. Lamb (the lamp 
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inspector) is to report upon the total number and cost of aro lamps 
required to light these streets, previous to tho whole matter being 
reported to the City Council for its sanction. Should the Council 
agree to these euggestions, it will e iable the New Tramways Com- 
mittee to authorise Mr. Hopkinson to lay down plant sufficient 
to work the combined system of electric lighting and electric 
traction. 

Spen Valley Tramways.—The representatives of the Dewsbury 
Corporation and the Heckmondwike and Cleckheaton Distriet 
Councils, who were recently unsuccessful in their opposition before 
the Light Railway Commissioners to the British Electric Traction 
Company's scheme for the district, have decided, subject to the 
approval of their respective authorities, to promote a Bill in 
Parliament for carrying out a project of theirown. It is intended 
to invite Livereedge, Ravensthorpe, and Gomersal to join, so as to 
mekethe schems more comprehensive. Theaction of the 5 
and Dew-bury Councils is referred to in anotber note. The Heck- 
mond wike Council have agreed to support the scheme as far as 
preliminaries are concerned. 


Walsall.—Ata meeting of the Town Council on the 18th inst. 
the resolution passed at the last meeting of the Council concerning 
the acquisition by the Corporation of a section of the South 
Staffordshire Tramways, fully noted in our last issue, was con- 
firmed ; and a report of the General Purposes Committee was 
adopted, recommending that in the event of no arrangements 
being made for the constitution of a joint board re ting 
Walsall, Wednesbury. and Da laston for acquiring and working 
local tramways. the Corporation should in the ensuing session of 
Parliament apply for powers to purchase and work the whole of 
the tramways in the borough, and to extend the same to the 
boundary at Bloxwich, to Walsall Wood, to Perry Barr, and 10 
Willenhall, involving the construction of about 134 miles of 
tramway at an estimated coat of from £50,000 to £60, 00vu. 


‘‘Feilden’s Magazine.”—We have received the Se tembər 
number of Feilden’s Magazine.” This magazine is given up to 
articles on various subjects dealing with industrial subjects. The 
pregent number is the second issue of the work, and from it we 
gather that its motto or war cry,’ as the ma,sz'ne iteelf bas 
it—v.z, * M.litantly British —has given rise to considerable 
expression of opinion among various critics. Amongac the leaders 
is a fairly interesting one on electro-chemistry, but apart from this 
we do not think sufficient prominence is given, in this number at 
least, to the electrical industry, many much less important industries 
being preferied befure it. There is a very good article by Sir W. 
Roberts Austen on the fracture of armour plates, and articles on 
the Great Central Railway, pumps, acetylene generators, etc. 
The magazine is excellently illustrated, and has an extremely 
artistic cover. 

Shildoo.—A report by Meesrs. Handcock and Dykes upon a 
proposed supplyof electrical energy forlighting and power purposes 
in the area of the U: ban District Council, in connection with a dust 
destructor. has been placed in the hands of the members of the 
Council. The total cost of the destructor and station completely 
equipped for full load is put down at £17,254. The annual cost 
ot running will be £2,244 and the revenue is estimated at £2. 860. 
This shows an excees of revenue over expenditure of £616, to 
which inu-t be added the £149 represent ing the saving in leading 
refuse, muking a total of £765 per annum. The report further 
states that as the siz> of the station increases the price to the 
consumers will be reduced. The adoption of the three-wire system 
is recommended. Before any scheme can be 55 with a 
provisional order must be got from the Board of Trade, and must 
be confirmed by Parliament. The matter has been referred to the 
Electric Lighting Committee for report. 


Aberdeen. Ore of the new electric cars for the Woodside 
route arrived on Monday, and was conveyed to the Woodside 
depôs. The other seven cars of a similar type are expected soon. 
They seat 52 passengers each, and are being made at Laugh- 
borough. The following circular has been issued by Mr. J. A. 
Bell, elcctrical engineer, to the customers of his department: 
„ have pleasure ia informing you that at a recent meeting of 
the Town Council the following resolution was adopted: In 
order to prevent any single specia. demand for electricity raising 
vhe number of units chargeable at the higher rate prescribed, the 
consumer may, in the event of his intending to burn a namber of 
lamps in excess of his usual maximum on any occasion, and not 
exceeding once in each month, give 24 hours’ notice, in writing, 
to the Corporation, who will take steps to prevent the consumer's 
demand indicator from registering the demand on the occasion 80 
notified. The Town Council have made a large reduction in the 
charges for heating, cooking, and motive power. 


Embankment Lighting.— The astern Morning News makes a 
ood suggestion referring to the measure taken by the London 
jounty Council for the lighting of the Embankment. The 

journal saye: This might be made one of the prettiest boulevards 
in the world. The dim occasional gas lamps could not be called 
lighting, and it has been deemed prudent, if not actually necessary, 
to have the Embankment well patrolled with police, mounted and 
on foot. Now 144 arc lamps are to be introduced, and an 
installation station is being erected close to Charing Cross Railwa 

Station. Both sides of the Embankment are to be illuminated, 
28 lampe being put on the kerb on the land side and 29 on the 
river side. The pity is that some arrangements cannot be made 
with landowners there for good-class restaurante to be opened. 
Londoners want fresh air as much as food and drink for refresh- 
ment, and in that sense, the Embankment, where there is nearly 
always a breeze, would be the best place in London for refreshment, 
Of course, these places must be roofed in, but open in sammer,” 
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Rockhampton Gas and Coke Company, Limited.—The report 
for the half-year ended June 30, 1899 (fifty-third half year), shows 
thab the operations of both sections of the business are extending. 
The gas operations show a profit of £1,773. 19s. 3d., and, on the 
other hand, electrical operations a loss of £105. 14s. 10d., but in 
both departments exceptionally large amounts (portions of which 
might legitimately have been charged to plant and amounting in 
the aggregate to £618. 133. IId.) have been debited direct to 
maintenance. We note amongst the assets the following items: 
electric light plant, £11,634. 4s. ; electric light fittings on rental, 
£1,068. 19a. 6d. ; electric light fittings in stock, £1,349. 188. 6d. 
The revenue account for the electric operations for the balf-year 
ended June 30, 1899. is given as follows: Advertising, £4 17s. 6d.; 
printing, £14. 13s. 9d. ; stationery, £5. 19a. 2d. ; insurance, £16. 
6s. 3d. ; management, £60; generating, £641. 5s. 7d.; rates and 
taxes, £6. lls. 8d. ; private are lamps. £10. 4s. 11d.; public are 
lamps, £18. ls. 6d. ; maintenance, £254. 28. 4d. ; legal expenses, 
£26. 128. 3d.—total, £1,058. 14s. IId. Electric light fittings, 
£20. 12s. 5d.; current, £816. 15s. 5d.; professional services, 
£52, 2s. ; rental on fittings, £63. 10a. 31. ; balance carried to net 
revenue account, £105. 148. 10d.—total, £1,058. 14s. lld. 


London Gasette.— In the estate of Mr. E. B. Pym, Scarborough 
and South Kensington, a dividend will be declared Sept. 23, 
1899—-A. H. Wildy, official receiver. A first meeting of creditors 
was held under the failure of J. Stewart Edwards (described as of 
Moorgate-court, E.C.) on the 19th inat. The failure was ascribed 
to forfeiture of £5,000 or £6,000 for options and to the loes of 
money contributed towards the expenses of promoting abortive 
companies. The liabilities were estimated at £13,000, and the 
assess included an option to work a copper mine in Wales. and an 
improved process for the electrical deposition of metals. The pro- 
ceedings were adjourned until Oct. 10 to enable thedebtor to submit 
an offer. In the estate of W. A. Charles and J. S. Stephen, Leicester 
and London, a dividend will be declared by W. A. Charles and J. S. 
Stephens, Oct. 3, 1899 -W. Marsden Richards. In the estate of 
F. Marson, Leicester, a dividend will be declared by F. Marson, 
Oct. 3 1899—W. Marsden Richards. In the estate of T. Ford. 
Birmingham, a dividend will be declared by T. Ford, Oct. 6, 
1899—L. J. Sharp, official receiver. Mr. C. E. Dovey has been 
appointed trustee re S. F. Walker (trading as Sydney F. Walker 
and Co.), Cardiff. The following partnerships have been dissolved : 
P. Speedy, G. H. Congdon, and G. L. Eynon, electrical engineers and 
contractors, Victoria-street, Westminster, S.W., under the style 
of Soeed y, Congdon, and Co, so far as regards G. H. Congdon; 
C. F. Hengst and F. S. Thomas, engineers and electricians, 
Burwasb-road, Plumstead, S.E., under the style of the Saxonia 
Electrical Wire Company. 

Coatbridge.—The following summary of the electricity com- 
pany's accounts bas been submitted to the Town Council. Capital 
account: ‘‘ During the year the first mortgage has been increased 
by the sum of £1,300, and £200 has been called up by ordinary 
sharee—in all £1,500. Under this account there falls to be deducted 
£108, being amount of shares forfeited. There has been expended 
on plant, etc., £735. 18s. 6d., as compared with £696. 35. 5d., tha 
total expenditure on capital account as at Dec. 31 last, £21,846 
48. 5d. Revenue account: The expenditure for the year amounted 
to £1,570. Os. 4d., as compared with £1,319. 1Is. in the preceding 
year; and the revenue received is £877. 148. 6d., as against 
£905. 23. for the preceding year. This loss on the year’s working 
amounts to £692. 5s, 10d., which, with the interest paid on mortgages 
and bonds of £997: 148. ld. in all, £1,689. 19s lld., as compared 
with £1,294. 7s. 5d. of the previous year. This loss has been 
carried to a suspense account. The total losses, etc., ab the 
debit of suspense account, as at Dec. 31, 1898, amount to 
£8,076. 88. Electricity generated : The total quantity generated 
in Board of Trade units is 61,864, as compared with 64,834 of the 
previous year, and the quantity unaccounted for is 22,053.” Repre 
tentat ives of the Councils of Coatbridge and Airdrie have met the 
London agent to adjuss the proposed Tramway Bill, the main lines 
of which have been agreed upon. It is proposed that the live be 
a single one, and that the expense of the whole scheme should be 
limited to the sum of £50,000 on the understanding that power 
shoald be taken to increase the capital to £100,000 if found neces- 
sary. The sheriff of the county of Lanark is to act as referee in 
the event of a difference of opinion arising between the Commis- 
sioners appointed by the two burghs. 


Wallasey —Colonel Marsh and Dr. S. W. Wheaton held an 
enquiry on Tuesday into the Urban District Councii’s application 
for £18,500 for the purposes of electric traction under the Wallasey 
Tramways and Improvements Act, 1899. At present an action is 
pending between the tramways company and the Council as to 
the right of the Council to acquire the tramways undertaking 
under the section and Act in question, and it was stated ab the 
enquiry that the Council are advised that there was no foundation 
in law for the contention of the tramways company, and that ib 
was expected the Board of Trade would appoint a referee within a 
very short period. Anticipating, therefore, the taking over of the 
tramways, the extension thereof on various routes, and the adapta- 
tion of such tramways for electric traction, the Electricity Com- 
mittee of the Council made the application for borrowing 
powers so as to enable the Electricity Committee to supply the 
Tramway Committee with sufficient energy for the working of the 
tramways when the undertaking had been 1 by the Council, 
new routes constructed. and the alteration of traction carried into 
effect. Id was estimated by the electrical engineer that a sufficient 
income would be derived from the Tramways Committee of the 
Council to 7 interest, sinking fund, and working expenses upon 
the cost of the fworks, for which ‘borrowing powers were asked, 
and to leave a moderate profit in favour of the electric lighting 


account. Upon the assumption that within the next three or four 
months the Council will have acquired the existing tramways 
undertaking, and have entered into contracts for the con- 
struction of additional tramway routes with a view to the 
alteration of the system from horse traffic to electric traction upon 
the trolley system, the Electricity Committee desired borrowin 
powers to enable them to construct such generating station, an 
works connected therewith. as would suffice for many years to 
come. The Clerk explained that the tramways company had 
served the Council with a writ to show that the Council had no 

wer to give notice or to proceed with the acquisition. The 
Board of Trade had since written saying they did not propose to 
appoint a referee until the company had bad an opportunity of 
applying to the High Court for an interim injunction restraining 
the Council from proceeding with the arbitration. It was likely 
that the case would be heard ab the next assizes, 


PROVISIONAL PATENTS, 1899. 


Skr. ll. 


18312. Improvements in electromoters. Max Otto Schmiedel, 
16, Oakden-streetb, Kennington, London. 

18324. Improved method and means of constructing electric 
circuits for intercommunication. Charles Adame- 
Randall, 98, Prince of Wales-mansions, Prince of Wales- 
road, London. . 

18335. Improvements in electrodes for aro lamps. Hugo 
Bremer, 433, Strand, London. 

18350. Improvements in or relating to electrolytes. Quintin 
Marino, 111, Hatton-garden, London. 


SEPT. 12. 


18365. Improvements in osntral battery telephene exchange 
systems. William Aitken, Oxford-court, Cannon-streeb, 
London. 

18390. Improvements in ventilating fans of that class which 
is employod in connection with electric motors. 
Philip Middleton Justice, 55, Chancery-lane, London. 
(The Emerson Electric Manufacturing Company, United 
States.) (Complete specification.) 

18414, Improvements in or relating to electric contacts or 
current taking devices. Ernest Greil and Emile 
Audiger, 45, Southampton - buildings, Chancery - lane, 
London. l ; 

18488. Improvements in or relating to the electrolytic deposi- 
tion of metals. Charles Vandeleur Burton, 111, Hatton- 
garden, London. 

18410. Improved means of flash signalling by electric light. 
Sic W. G. Armstrong, Whitworth, and (o., Limited, and 
Joseph Honner, 24, Southampton-buildings, Chancery- 
lane, London. 

Sept. 13. 


18454. Improvements in electric lighters for pipes, cigars, 
and the like. John Joseph Robson, 3, St. Nicholas- 
buildings, Newcastle-on- Tyne. . 

18468. Improvements in electricity meters. Chamberlain and 
Hookham, Limited, and Sydney Holmwood Holden, 18, 
Southampton · buildings, Chancery-lane, London. 

18469. Process for forming a conducting connection between 
electrical incandescenee bodies of second-class oon- 
ductors with conductors of the frst class. Siemens 
Bros. and Co., Limited, Birkbeck Bank - chamb era, 
Southampton. buildings, Chancery-lane, London. (Siemens 
und Halske Aktien Gesellschaft, Germany.) (Complete 
specification.) 

18503. Improvements in safety devioes for electrically- 
operated hoisting apparatus. Hans von Kramer, 37, 
Essex-street, Strand, London. (Complete specification.) 


SEPT. 14. 


18531. Improvements in or connected with overhead trolleys 
for electric railway vehicles. Herbert Hampton Hall 
and Ridley James Urquhart, 1, Woborn- hill, Stoneycroft, 
Liverpool. 

18637. Improvements in and relating to appliances for raising 
and lowering suspendod incandescent electric lamps 
aud the line. John Brown Mcladoe, 96, Buchanan- 
street, Glasgow. 

18539. The Leach-Princo electrical cable guard for overhead 
trolley system of electrical tramways. John Leach, 
George Prince, and William Prince, 217, Blackburn-road, 
Accrington. 

18547. Imprevements in eentinuous-current electric motors 
or generators of enclosed type. Herbert William 
Wilson, 5; Elm-terrace, St. Austell, Cornwall. 

18550. Improvements in armoured insulating conduits and 
the method of treating same. Alfred George Brookes, 
55, Chancery-lane, London. (Amanda Malvina Lougee, 
United States.) 

18555. Improvements in splicing ears and terminals for over- 
head electric trolley wires employed on electric 
tramways. Joseph Slack, 8, Quality-court, Chancery- 
lane, London. 


$84 


tHE ELECTRICAL ENGINEER, SEPTEMBER 22, 1899 


ee ñ—ñ——— ———. — — 


18564, Improvements in meandeseent electric lamps. Henry 
David Goatley, 7, Featherstone-buildings, High. Holborn, 
London. 

18574, Improvements in apparatus for wireless telegraphy. 
Frederick John Jervis-Smith, 24, Southampton-build- 
ings, Obancery-lane, London. 

18576, An apparatus for ascertaining the direction of elec- 
trical waves. Alexander Polumordvinoff, 24, South- 
ampton-buildings, Ohancery-lane, London. 

18580. Improvements in the decomposition of alkaline salts 
by electrelysis and in apparatus therefor. James 
Greenwood, 4, South-street, Finsbury, London. 

Imprevements in apparatus for telegraphiag. Harry 
William Charles Cox, 10, Cursitor street, London. 

SEPT. 15. 

18612, Improvements in the means of attaching shadea, 
globes, reflectors, and the like to electric incan- 
descent lampholders. Edward Duckenfield, 31, Gold- 
street, Northampton. 

18694. Improvements in and relating to electroliers. 
Ball, 674, Corporation-street, Birmingham. 

18627. Jude's single-leaf electroscope. R. H. Jude, 28, Pater- 
noster-row, London. 

18628. Jude's multiplex connector. R. H. Jude, 28, Pater- 
noster-row, London. 

18629. Jude's double-leaf electroscope. R. H. Jude, 28, Pater- 
noeter-ruw, London. 

18630. Jade’s galvanometer or galvanoscope. 
Paternoster-row, London. 

18643. Improvements relating to the amalgamation and 
coating ef metals er alloys of metals with metals or 
alloys of metals by the aid of electricity, and to 
apparatus therefor. Frederick Hall Snyder, 11, South- 
ampton-buildings, Chancery-lane, London. 

18663. Improvements in and relating to electric railways. 
William Burrage Purvis, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

SEPT. 16. 

18695. Improvements in er connected with incandescent 
electric lamps. George James Thomson and Edgar 
Lee, 57, Chancery-lane, London. 

18705. Improvements in or eennectod with incandescent 
electric lamps. George James Thomson and Edgar 
Lee, 57, Chancery-lane, London. 

18728, Improvements relating to electrical switches. Archie 

| George William Baxter, 18, Southampton-buildings, 
Chancery-lane, London. 

18741. Improvements in electric tramways. Benjamin Pryor 
Stockman, 144, Merton-road, Wandsworth, London. 

18743. An improvement in separators for the plates of secon- 
Gary batteries. Henry Leitner, Birkbeck Bank-cham- 
bers, Southampton-buildings, Chancery-lane, London. 

18754, Improvements in galvanic batteries. Paul Meyer, 45, 

~ Southampton-buildings, Ohancery-lane, London. 

18756. Apparatus for generating and utilising electric energy. 
William Speirs Simpeon, 166, Fleet-street, London. 


10663. 


Samuel 


R. H. Jude, 28, 


SPECIFICATIONS PUBLISHED. 


1898, 

11506. Telephones. Kumberg. 

10313. Shade and lamp holders for incandescent electric 
lamps. Smith and Smith. 

Safety devices for use with electric cables. Fleming. 

. Electrical conducting mains. Highfield and Cater. 

Electric push buttens. Markt. 

Means for making electrical connections. Andreas. 

„ Electric tramways on a road contact system, Merriman. 

Electric incandescent lamp-shade holders and the like, 
and a device for use in connection therewith. Bradley. 

. Collectors for electrie strect railways with overhead 

conductors. Steiner. 
1899. 

„ Biectro-mechanical system for providing additional 
security for safes, vaults, and similar receptacies for 
as of valuables. Freed, Freed, Clink, and 

Energy meters for alternating currents. Siemens 
Bros. and Co., Limited. (Siemens und Halske Aktien- 
Gesellschaft. ) 

. Dynamo and other magnetic colis. : Earle. 

Electrical apparatus for indicating the names of 
stations in railway and tramway Vehicles. Siemens 
Bros, and S Limited. (Siemens and Halske Aktien- 

t. 

Junction boxes for uudorground electric conductors. 
Siemens Bros. and Co., Limited. (Siemens und Halske 
Aktien-Gesellachaft. ) 

Rail bonds for electric railways. Daniels. (Date 


ite) for under International Convention, April 25, 


Biectric Construction, 
— per cent. Perp. lst Mort. Deb.......- esas 
W. T. He 


TRAFFIC RETURNS. 


Returns for Increase Total receipts fer 
Line. week 
Ending 1899. , 1898.) decrease. 
Birmingham Tram- £ £ 


Bradford City Trame ,, 10] 463| 387) + 75 
Bristol Tramways Co.] , 15 |3 360/3.384| — 
City & South London ,, 17 868 900 — 
Dover Tramways ...| ,, 16 308] 24) + 68 
Dublin U. T., elec. cars ,, 15 2,0101, 682 7 


Dublin S. D. Electric} ,, 15 892 1.012 — 


Halifax Corporation| ,, 17 683) 295 + 
Liverpool 5 „ 9 7.8876, 938 7 + 
Liverpool Overhead ,, 17 1.4841. 495 — 
Sheffield Corporation| ,, 17 |1,674{1,031) + 
South Staffordshire „„ 151 744| 6421 + 


+ Including horse cars. 
a Since April 1, 1899. ö Since June 29. c Since Jan. 1. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Tron Electricity Meter, Lå., 6 p.c. Cum. Pref.Shs., 1-125,000) 1 
Blackheath & Gruwch. District Elec. Lt., Ord. 1,201-101,20 2 
Blackpool aud Fleetwood Ir. mroad Shares ....... ....-.| 10 19-21 
Bournemouth and Poole Electric Supply, Limited, Ord....| 10 13-134 
cent. Cum. Pre oo| 10 16-11 
British Electric Traction, Limited, Ordinary, Nos. 1-30, 000 10 HERI 
6 per cent. Cm. Pt. , 80,001-40,000 AR T 10 1 
6 per cent. Cm. Pt., 40,001-60,000 ssoscss ee -om „„ 10 — 
per cent. Perpetual Debenture Stock ....... 100 127-130 
British Insulated Wire, Ord., No. 1 to 40,00 0.8 11-12 
—— 6 per cent. Cum. Pref., No. 1 to 27,500 26» ceases 6 125 
Brash Electrical Engineering, Limited, Ordinary......... 2 14-2 xå 
Non. Cum., 6 per cent. Free... 2 24-24 xd 
per cent. Debenture Stock.... see. 108 108-112 
— r cent. 2nd Debenture Stock kn 100 108-105 
Callende 1 bable Company, Debentures ............ 100 112-115 
Ordinary .........ecesesssscesoceesecseesoeseos| É a 
5 per cont. Pref. 5 
Central London Rall way, Ordinar gg $ 104-1C3 
Pref. Half-Shares aie 6 43-5} 
— — 57 99 „ 6 %%% % „% %% %%% % 8085 O86 2868 „% „% SO „ „% Ce OF 5 63 
Charing Cross and Sr!ĩirn ea 4 D 10-11 
8 cent. Cum. Prein 6 6 
Ohelsea City Oompaay· e 5 72 
— 4 cent. DEUPOS 2.2000 cece mc ce me ce meee e-| 100 128-116 
City of Lon on, Ordinary evseesesesec ee BOSE CHSC CO Se „ 18 te 
— § per cent. Cumulative Pref. 5 6 % 00 %% %% 88 „%„%05 Oe 10 1 
—5 cent Debenture Stock 6 %%% „ ooet o 100 125-130 
City and South London Railway, Consolidated Ordinary .. 190 64-66 
———=- Ordinary sere cesses %%% otooto „%%% % %%% „%% „%„ „%%% 600 13 + 
— 99 ease Se „ 6 „ %%% % %% %% %jt „„ „„ %%% Se Se seReoe- 
—— per cent. Debenture 8 6ok 4% 10 132-134 
b per cent. Pref. Shares c seeeeee 10 14-15 
— gs DL 99 ‘96 6 6 % % ee ee ee gg e868 Ot Oe 10 1 if 
County of London and Brush Prov, Beo. Light Co., Grad. 10 - 
e 6 per cent. Cum. Pref. 9252525239541 262 22 „6 * 10 13-14 
—— 4} per cent. Debentures Prov. Certs. ............ — 82 85 
Crompton and Co. se — ee we © oe cece og 0088 otoa on ce 8 81 4 
—5 oent. Debentures ... es 3 10010 
Bdison and Swan United Ording | 8 2-23 
—— 5 per cont, Debentures ...........scecesecccoes -| 6 4-6 
——— 4 per cent. Deb. Stock, Red 100 95-97 


Ltd.. Ord, Sh res, 1-17 400 
ck D E 


——— 7 per cent. Cumulative Pref. .. 


ey's Tel 


: 
SSS 


aph Works, Ordinary ..........es. 


~ 7 per cont, Preference .........000..mrcccccccces 
— É per cent. Debentures eesseecesvueveseovoemeen ee 160 118 
House-to- ouge an „ Ordinary.. ggg. b 8-9 
—— 7 per oent. nos b 9-19 
Imperial Tramways, EE,, 8 6 — 
India Rubber, Gutta Percha, and Telegraph Works ......| 10 21-33 
— per cent. Debentures ee ee ee se ee 20 C8 CEES OO „%% „c 100 102-106 
Kensington and Enightabridge Ordln arg 5 18} 
London Blectric Supply, Ordnern . 8 
—— per Cont. Frei. 2 . . 6 oł 
—— Å cout. let Mortgage Debenture Stock, Red.. 100 106-1u7 
Metropo'itan Electric Supply, Limited, Urd. , No. 1-62,600 1 144-15} 
5 x No. 62,603-85,000, 10 14-15 
— 1 r cent. First Mortgage Debeuture Stuck ....| 100 117-119 
National Aephone, Aan 8 5} 55 
—— per cent. Cum. First Preꝶꝶii . 10 13-14 
—— per cent. Cum. Second Pref as 10 18-14 
—— per cent. Non. Cum. Third Pret a 5 54-5} 
— r cent. Deh. Stock, Red. ..... 106 d- 10 
New General Traction, Limited, Ordinar gg 5 83-43 
„ per cent. Cum. Pre eeeeceecee 6 8 
Notting Hill Electric Lighting Company, Limited ........ lu 16-1 
Oriental, Limi 1879 .. o.oo soooo c | 1 13 
pane 8 CB .« ee Ca s oe „ 2800428 82° SEE EE i 5 7 
——— £4) Shares, NeMMUhü 43 T 
Oriental Telephone and Electric Company... ............| 1 1 
Oxford Klectric, Lim., Ord., Nos. | to 96 and 407 to 10,310 5 7 
Potteries Electric Traction, La., Ord., Nos 28, 667-40, 000. 10 134-144 
——— 6 per cent. Cum. Pref., Nos. 1-20,000 ............ 10 10-11 
Boyal Electrical Company of Montre. | te] 160-190 xd 
nena tipor cent. t Shares Mortgage Debentures ..| 100 106-107 
South London Electric Supply, Ordlnarffß 3 111 
Bt. James s and Mall, tod, 3 5 16-1 
F per cent. Prein ꝑ oo me m c m ao me ae a - 5 9-10 
Cons on and Maintenanßo 2 12 11 
aaa Masatacturiog, Grain oan ao ae GS GS Ge w Gs aD ae 4B Ge ao * 108 165 
Telegra OEY oc ce .. TTET 
“cide ea On Cum. Pref % % % „ „„ „„ „„ sete d (LEKEI | io 
. ‘6 16-6 
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NOTES. 


The Central Technical College.—This year the 
opening of the new session at the City and Guilds Technical 
College is to be celebrated by an inaugural address. We 
understand that Sir Andrew Noble, K.C.B., F.R.S., has 
kindly consented to deliver this, and that it will take 
place at 3 p.m. on Tuesday next, Oct. 3. From the great 
interest Sir Andrew Noble takes in engineering matters, 
we are led to expect a very interesting and practical 
address. 


A Travelling Editor.—A report reaches us from 
Honolulu that Mr. W. J. Johnston, late editor of the New 
York Electrical World, came in from San Francisco on 
the Hongkong Maru” on Aug. 23 last. He was to 
remain on the Hawaiian Islands until the Doric” left for 
Yokohama on Sept. 9. Mr. Johnston left New York on 
Aug. 1, and after visiting Japan, Corea, China, the 
Philippines, Ceylon, Java, India, Egypt, etc., expects to 
again reach New York about the end of May, 1900. 


A Large Casting.—We notice in the Electrical Review 
of New York a description of a huge “spider” for a 
3,500-kw. generator. The generator is under construction 
for the Metropolitan Street Railway Company, of New 
York, by the General Electric Company. The great 
“spider” was cast on March 24, and weighs 37, 600lb. 
It is one of the largest ever made for a similar purpose. 
It may be remembered that this company has the largest 
single building devoted to ironfounding in the world, its 
ground plan being 140ft. by 743ft. It is a notable fact 
that such a foundry should be required for the manufacture 
of electrical machinery alone. 


Canadian Electric Railways.—From the Canadian 
Engineer we gather that electric tramways and railways are 
becoming very popular in Canada. First we learn that the 
Royal Electric Company of Toronto have applied for a 
franchiee for an electric railway between Barrie and Allan- 
dale, a distance of about one mile. An electric line is also 
proposed from Fort Erie to Chippewa, Ontario, and a pro- 
ject is afoot to connect the various small towns along the 
Ridean canal and lakes by means of a trolley line. For 
this latter project water power would be obtained from 
Jones’s Falls, Ontario. Other electric railways are also 
proposed, one in Chatham, Ont., and one from Berlin to 
Port Dover, Ont. 


Electricity and Glassmaking.— The French 
technical papers contain a description of an application of 
electricity to glassmaking. An electrician near Cologne is 
the inventor of this process, but he does not appear, as far 
as we can see, to have discovered anything fresh. He makes 
no difference in the mixture used for making the glass, but 
he claims to be able to heat up a melting-pot containing 
about half a ton of glass mixture in a quarter of an hour 
by the aid of electricity, whereas by the ordinary process 
it would take 36 hours. This seems to us to be rather 
marvellous, and we should like to hear about the invention 
from the electrician himself, and to get his figures of the 
cost of the process. 


Bradford Motorcar Exhibition.—At the annual 
Bradford Cycle und Motorcar Exhibition, to be held in 
January next, an effort is to be made to create greater 
interest in motorcars for business purposes. It is held that 
motors might with greater efficiency and economy than are 
obtainable with horse power be used for vans for the goods 
associated with the Bradford trade. These goods are 
usually carried some considerable distance by road, and the 
motorcars could also to a large extent be brought into 


competition with railway transit. With the above-mentioned 
object, makers of motorcars, both at home and abroad, are 
being invited to compete at the Bradford exhibition for 
gold and silver medals in the competitions, for which 
efficiency and economy in working on main roads in the 
locality will alone be considered. 


Electric Tree Foreing.— Electricity would seem to 
be a rather good thing for gardeners, etc., to use when 
they wish to obtain early flowers, or second crops of the 
same. From Brussels comes the announcement that an 
extraordinary phenomenon has been noticed with regard 
to the chestnut trees in the Avenue Louise since the instal- 
lation of the electrical trams. Their foliage begins to turn 
brown and drop early in August, to bud, and even to 
blossom, again in October. The trees on the opposite side 
of the tramway behave like ordinary trees, for they lose 
their foliage in the late autumn, and do not put forth fresh 
blossoms until the spring. Botanists are inclined to believe 
that the cause of this singular state of things is due to the 
electrical current which passes underground acting upon 
the roots of the trees, which are otherwise quite healthy. 


The Electric Neurotone.—The Lancet gives a good 
notice of an instrument, called the neurotone, for applying 
a gentle electric current to the skin. The apparatus, it 
appears, was introduced by the makers in 1894 and has 
been considerably improved since that time. The special 
feature of this instrument is that the whole of the apparatus 
is contained on a base plate, at the bottom of which are 
mounted the two electrodes which are applied to the skin. 
These consist of polished metal plates about 3}in. long and 
zin. wide with a suitable gap between. We gather from 
the description that the batteries are connected to the 
apparatus with a flexible cord. It then held in the 
hand and moved over the affected places much in the same 
way as a flatiron. A regulator on the base enables the 
current to be varied to suit the different requirements of 
the patients. 


Telegraph Pole Protection.—In countries like 
England, where there is a rather large average rainfall, 
it is difficult to protect telegraph poles from rotting in the 
ground, which, in spite of the precautions taken to render 
the wood impermeable, they often do. In the Moniteur 
Industriel a system invented by Mr. Dubois is described, 
which is eaid to prolong the life of the poles very con- 
siderably. The system is very simple, and consists of 
surrounding the portion of the pole in the ground with an 
earthenware pipe, very similar to a small drain pipe. The 
end of this pipe comes just above the surrounding soil. 
Into the space between the pole and the pipe the inventor 
introduces a mixture of sand and resin. The resin is first 
melted, and poured into the pipe in that condition. When 
it solidifies, the sand and resin form an entirely watertight 
preventive against the butt of the pole rotting. 


Manchester Enterprise.—We are glad to note that 
in Manchester, at least, they have no doubt as to the 
advisability of converting their tramways, using electricity 
as the motive power. We are also glad to see that they do 
not grudge the necessary capital for this conversion. In 
speaking thus, however, we only refer to the Tramway 
Committee, as the full scheme has not yet passed the Cor- 
poration. This committee has recommended the Council 
to expend no less than £860,000 in equipping electric 
tramways, and at the same time have refused to accept the 
offer of the Manchester Tramway Company for a further 
lease of 10 years. In so doing they will deprive the Cor- 
poration of an annual rental of £50,000. Of course, much 
larger profits than this are to be derived from a complete 
system of tramways in the Manchester district. We trust 
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that the Corporation will give their consent to the borrow- 
ing of the sum mentioned quickly so that there may be no 
delay in the change over. 

A Variable Capacity Condenser.—Mr. Lyman J. 
Briggs, of the United States Department of Agriculture, 
has developed a new form of electric condenser having a 
capacity which can be easily adjusted as required. From 
his description of this condenser before the American 
Association for the Advancement of Science we learn 
that it consists of a stack of spring brass and mica sheets, 
arranged in the usual manner. The spring brass plates are 
given a curved form, so as to present an open structure 
‘when the condenser is assembled. The capacity of the 
condenser can consequently be continuously varied by 
compressing the system of plates. It will be seen that 
in this case the thickness of the dielectric is varied by 
compression, and that this gives the required alteration 
of the capacity of the condenser. Of course, it is not 
necessary that air alone should be used between the mica 
and brass, as oil can be introduced without in any way 
affecting the mechanical construction of the apparatus. 

Sir W. H. Preece.—Sir W. H. Preece is becoming very 
popular since he left the Post Office. On the 21st inst, at 
a special meeting of the Carnarvon Town Council, the 
freedom of the borough was conferred upon him. The 
Mayor, who presented the casket containing the burgess 
ticket, commented on the fact that Sir William Preece was 
a native of the borough and the son of a former mayor. 
Sir W. H. Preece said he should always regard the day as 
a red-letter day of his life. Sir W. H. White had recently 
received the freedom of Devonport. That two Government 
Officials should almost simultaneously receive such a mark 
of appreciation spoke much for the esteem in which the 
public service was held. The casket was of silver-gilt, and 
bore the following inscription: “Presented to Sir W. H. 
Preece, K.C.B., F.R.S., president of the Institution of 
Civil Engineers, by the Town Council on his admission to 
the honorary freedom of the borough of Carnarvon, 
September 21, 1899.” A banquet was given in the evening. 

Microbes Killed by Electricity.—The Americans 
in Cuba have found that this beautiful land is not so lovely 
to live in as to live out of. They have, however, since their 
occupation raised the eanitary standard of Havana from the 
bad state it was in to a high modern standard. Electricity 
of New York informs us of the return from Cuba of Mr. 
A. E. Woolf. This gentleman is the inventor of the elec- 
trozone for disinfecting purposes. He has just spent six 
weeks in Havana, where he has been employed killing 
microbes by electrozone. His germicide plant was placed 
in operation at the beginning of last July. It bas a capacity 
of 100,000 gallons per day, and the cost of erection was 
£10,000. Sea-water is pumped into the vats forming part 
of the plant, and is then subjected to electrolytic action, 
which produces a change in the water and turns it into a 
germicide. This germ destroyer is sprinkled in streets and 
houses wherever disease germs may be secreted. The plant 
is at present in the charge of the American military 
authorities. This seems to be the Hermite process under 
another name. 

The Energy of Carbon. Mr. F. Hardie Jeannie 
writes to the Electrical World on this subject, upon which 
articles have appeared in the last few issues of that journal, 
and of which we have given abstracts. He: describes an 
experiment which he made relative to obtaining electricity 
direct from carbon. He took a piece of oxide of copper, 
such as is used in Edison-Lalande batteries, and a piece of 
carbon, and placed them in contact, applying heat from a 
gasolene torch to the juncture. The idea was to cause the 


oxygen from the copper oxide to unite with the carbon, 


forming the products of combustion, carbon monoxide or 
dioxide, leaving metallic copper from the oxide, and at the 
same time generate a current of electricity. He obtained 
a little electricity by this means. The current was even 
and continued as long as the heat was steadily applied. 
For the want of suitable measuring instruments he was. 
unable to determine the values of E.M.F. and current. The 
copper oxide was reduced to metallic copper, but he was not 
in a position to tell whether the oxygen combined with the 
carbon or with unburnt particles of gasolene. The part of 
the carbon in contact with the oxide was partly reduced to 
a fine powder. 

Outside Experience.—The growing tendency for 
engineers, and especially electrical engineers, to undertake 
tours of inspection in foreign countries before completing 
the designs of important works at home, is in every way 
to be commended. Although local conditions largely affect 
the method of carrying out engineering work, the engineer 
who has intimate knowledge of foreign practice can often 
treat much more satisfactorily the problems which he has 
to solve at home. We are glad to note that in this respect 
the telephone engineers in the United States are quite 
open to learn from their European confrères. As an example 
of this we must state that Mr. John A. Sabin, the president 
of the Pacific Telephone Company, which supplies some 
60,000 subscribers, and Mr. Charles J. Glidden, of the 
Erie Telephone System, which has some 90,000 subscribers, 
are now on their way to this country. They have arranged 
a tour of inspection over Sweden, Germany, and England 
in order to ascortain if any new points to be found in 
these exchanges can be introduced with advantage on their 
systems. A copy of the conclusions arrived at by these 
gentlemen after their inspection would be of great interest 
at the present juncture. 

Electricity and Economy.—aA great tribute was 
paid to the value of electricity from an economical point 
of view by Sir Lepel H. Griffin, when presiding at a meeting 
of the Burma Ruby Mines a day or two ago. With this 
he stated that he hoped the great disaster which happened 
last year, necessitating the closing of their principal mines 
for nearly four months, and which had diminished their 
profit this year, would be obviated by the use of electricity. 
The machinery for working the mines by electricity, which 
started on Sept. 5, 1898, and was in full operation at the 
commencement of the present year, had proved an 


unqualified success, and had reduced the expenses by £500 


a month, while the efficiency and regularity of working 
had much improved. So successful, indeed, had the installa- 
tion proved that the Board had determined to double it, 
and the new machinery was expected to be in working 
order by the end of this year, when the output would be 
proportionately increased. One great reason why the 
economy was so great in Burma was because wood is very 
scarce. By introducing water power to generate elec- 
tricity, a very great reduction in expenditure could be 
made with a corresponding increase in the dividend. 


Indiarubber from the Amazons.—There is a 
interesting article in this week’s issue of the Journal of the 
Society of Arts on the production of rubber in the Amazons. 
We learn from a note at the end of the article that the 
information is culled from a report from Consul Kennedy. 
From the report we gather that one great disadvantage 


to which rubber merchants ave subject is the unsatisfactory 


state of the labour supply. For instance, the native Indians 
of South America are of very little use as collectors, owing 
to the fact that their wants are few and they have. little 
incentive to industry. The collectors chiefly employed are 
Brazilians and people from the states bordering on. Pars. 
Portuguese and half-breeds are also to some extent 
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in this labour. Still, the report states, while the last few 
years show a steady and rapid increase in the exportation 
of rubber, the available labour has failed to keep pace with 
the ever-growing demand. From the processes these rubber 
collectors have to carry out, we gather that healthiness is 
not the thing to expect in the life of the rubber collector. 
From the report it would seem that it would not be 
advisable to invest money in the rubber plots unless the 
investor can first see his way to obtaining labour to carry 
out the industry. But this is not, however, the whole 
trouble, which is added to by the difficulty of obtaining 
any valid title to land, which consist principally of 
virgin forest. 

Electricity on Board Ship.— We have received some 
interesting information as to the electrical equipment of 
the large Cunarder Ivernia,“ which was launched last 
week at Wallsend. This ship is the largest ever built on 
the North-East Coast of England, and will be perhaps the 
most comfortable vessel ever constructed on the Tyne. 
The electric lighting plant will consist of two compound 
engines coupled direct to two dynamos, each able to supply 
some 1,500 8-c.p. lamps. Naturally the ship will be lighted 
electrically throughout. She will also be provided with a 
powerful searchlight nominally of 20,000 c.p. capacity, 
which will be used for navigating purposes. It is, however, 
the system of ventilating the various rooms and holds 
which is the most novel feature of this ahip. For this 
purpose some 3-b.h.p. electric motors coupled to 10 30in. 
fans will be used. Five of these fans will be used to drive 
coldair through steam heaters manufactured under Stewart’s 
patente. The air thus heated will be carried into the 
various cabins and saloons by special ducts. The other 
five fans will be employed in exhausting foul air from the 
holds at the rate of 12,000 cubic feet per minute. Apart 
from this complete system of heating and ventilating, 
motors will be used for numerous other purposes throughout 
the steamer. We understand that the contract for the 
electric work is in the hands of Messrs. W. C. Martin and 
Co., of Glasgow. 

A New (7) Electricity Metor.— We notice in several 
French technical papers a description of what is termed the 
Vulcan electricity meter. This is being manufactured by 
a limited company originally established for the manu- 
facture of gasmeters. Although the meter has several 
ingenious features about it which are new, we find that the 
motor part is practically the same as used in the Elihu 
Thomson meters. There is the same kind of armature, 
commutator, and field, while the chief difference lies in the 
mechanical arrangement of the brake. This consists of a 
cylindrical rim of copper revolving between the poles of a 
number of vertical horseshoe magnets. The position of 
this cylindrical ring on the axis is varied to adjust the 
constant of the instrument. The movement up or down 
corresponds with more or less braking effort at the same 
speed as a greater number of lines of force are cut by 
the copper as the cylinder is moved down between the 
poles. We notice that these permanent magnets are made 
U-shaped with parallel limbs. This, we think, is likely to 
cause errors in the meter readings, as the currents induced 
in the copper ring will tend to force the lines of magnetic 
flux lower down the U. In this respect the makers of the 
new meter would do well to follow the example of previous 
makers, and to use well-known precautions for preventing 
both the alteration of the magnetic flux due to reactions 
and also that due to ageing of the magnets. 

Fatal Shocks.—The Electrical Review of New York 
describes some very interesting experiments made by Dr. 
Richard H. Cunningham, of Columbia University, to ascer- 


tain the real cause of death following an electric shock. 


He contends that his experiments show without contradic- 
tion that the animal or man apparently killed by an electric 
shock, and in whose body respiration and circulation have 
ceased, may be brought to life. His experiments are said 
to show that death is caused, not by paralysis, but by 
fibrilar contraction of the heart, which results in the 
collapse of the nervous system. The experiments and 
experiences of three persons whom the doctor has had to 
treat after receiving severe shocks tend to show that death 
is always preceded by a period of consciousness. He found 
also by the dissection of an animal immediately after a 
strong current had been passed through it that while the 
co-ordinated beat of the heart is absent, the small bundles 
of muscle fibres still contract and relapse with considerable 
vigour. While this is going on, Dr. Cunningham found 
that by the transfusion of blood from another animal, 
diluted with 8 per cent, of saline solution, life could be 
restored. The outcome of his experiments led Dr. Cunning. 
ham to the following conclusion as to the best means of 
restoring anyone after they have received a fatal shock— 
namely, by creating artificially a temporary circulation of 
a fluid capable of sustaining the heart and the nervous 
system until the heart has recovered ATE to maintain 


the circulation in the normal manner. 


Rotary Engines.—A large number of inventors ave 
during the last century expended their energies and time 
in futile attempts towards perfecting different types of 


rotary engines. Up to the present the only really suc- 


cessful steam motors working on the rotary principle are the 
turbines manufactured respectively under the patents of the 


Hon. C. A. Parsons and Mr. Laval. In these cases high speeds 


are used to get over what has otherwise been an insuper- 
able difficulty to mechanical designs at slower speeds. We 
notice in the Scientific American a description of the 
Colwell rotary engine, which is being developed in America. 
In this the space which corresponds to the cylinder of the 
reciprocating engine consists of an annular ring, in which a 
circular piston attached to a large shaft revolves. In the 
illustrations this ring is shown with spring packing some- 
what similar to that used in ordinary engine work. In 
one part of the ring a circular shutter is introduced. 
to form the end of acylinder. This shutter is withdrawn 
to allow the piston to pass, and immediately it closes steam 
is admitted. The piston then revolves while the steam 
expands, the cut-off being regulated by Corliss gear. Our 
contemporary gives an illustration of the finished engine 
and also a detailed description of the valve gear and 
shutter motion, but we do not find that an engine of 
this type has been used commercially to any extent. In 
fact, the general design of the revolving piston is open 
to several objections, which will develop into serious. 
difficulties after an engine has been running some time. 


Institution of Mining Engineers.—Last week the: 
tenth annual general meeting of this institution opened at 
University College, Sheffield. The newly-elected president, 
Mr. H. C. Peake, of Walsall, occupied the chair. After the 
visitors had been welcomed to the city, the annual report 
of the council was presented and adopted. In this the 
council said that there was a regrettable decrease of 
members during the year, probably owing to the fact that 
the list contained only the names of members whose sub- 
scriptions had been paid to the federated societies. The 
number of members on July 31, 1899, was 2,375, with 
41 non-federated, as compared with 2,462, and 47 non- 
federated, on July 31, 1898. The influence of mining 
institutes, since the formation of the North of England 
Institute of Mining and Mechanical Engineers in 1852, 
might be recognised in the adoption of improved methods 
of mining and metallurgical processes, in the progress of 
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DARWEN ELECTRICITY WORKS. 


— — — 


Mr. James Todd Ballantyne, M.B., C. ., J. P., was born at 
Blantyre, near Glasgow, in 1846, matriculated ab Glasgow 
University, and commenced practice in the Bridgetown district of 
Glasgow, but left there to become partner with Dr. Aspinall, of 
Darwen, in 1880. This partnership continued until 1886, when 
Dr. Aspinall retired, since which he has carried on the entire 
5 He was elected a member of the Council in 1894, but 

is medioal practice makes too much demand upon his time to 
allow of bis taking up the control of any important committee. 
Nevertheless, he is always to the front in all matters appertaining 
to the public health, whilst his interest in the development of 
electric lighting has been such that years before the Corporation 


DR. BALLANTYNE, J P., 
THE MAYOR OF DARWEN. 


proceeded to lay down plant be set up at his house a private 
installation of his own, and he was naturally earnest in the 
movement of preesing forward the electric lighting scheme for 
Darwen, and whilst this was in the hands of a separate committee 
from the Gas Committee he acted as vice-chairman. In 1898 he 
was unanimously chosen as mayor, and has filled this office with 
great satisfaction to the Council and town generally. 

Alderman Ernest Morgan Davies, J.P., is the son of the late 
Rev. Thomas Davies, of Darwen, and was born ab Maidenhead, 
Berkshire, in 1848. He was elected a member of the Town Council 
. in 1884, and made a justice of the in 1887, and unanimously 
chosen as mayor in 1889 and 1890. In 1885 he was elected an 
alderman. For many years he did good work as chairman of the 
Finance Committee, but relinquished this to take up the chair- 
manship of the Gas Committee. The success with which he has 
controlled the Gas Department led to the Council, in 1897, on the 
death of Alderman Shorrock, J.P., chairman of the Electricity 
Committee, to merge this with the Gas, so as to avoid the multi- 
plication of committees, and the successful issue to which the 
scheme has been brought is due in no small measure to the 
evergetic and judicial manner in which he has directed ite 
development. 


MR. CHARLES COSTEKER, 
TOWN CLERK. 


Councillor John Tomlinson, J.P., was elected a councillor in 
1887, and was one of the first members of the School Board in 
1892, during which year be was also made a justice of the peace. 
As chairman of the Health Committee he has had a very important 
influence in the development of the eanitation of the borough, and 
during the time he has had the direction of this committee a new 
sewage purification works, costing upwards of £30,000, have been 
carried out, the infectious diseases hospital remodelled, and the 
Health Department reorganised, whilst the opening of the refuse 
destructor is the latest example of his energy in the cause of better 
sanitation. 

Mr. Charles Costeker, solicitor and town clerk of Darwen, is a 
native of London, and came to Darwen in 1870 as partner with 
the late Mr, Kendal, solicitor and clerk to the then Local Board. 
On the decease of his partner in 1871 he was made clerk, and 


ALDERMAN E. M. DAVIES, J P., 
CHAIRMAN OF ELECTRICITY COMMITTEE. 


MR. R. W. SMITH-SAVILLB. A. M. I. C. E, 
. BORJUGH ENGINEER. B 


subsequently appointed first town clerk of the borough on ite 
insarporation i 1878 He was founder of the Non - Oounty 
Boroughs Association of Lancashire on the passing of the County 
Councils Act in 1888, and has since acted as ite hon. secretary, and 
is a member of the Law Committee, and of the Incorporated 
Association of Municipal Corporations. He has acted as clerk to 
the county magistrates sitting ab Darwen since 1871, and acted a 
under-sheriff of Lancashire in 1884. In addition to being town 
clerk he has a very extensive private pı actice. The position in 
which Darwen stands to-day as one of the most progressive of 


Lancashire boroughs is due in no small measure to his energy and 
foresight. 


COUNCILLOR J. TOMLINSON, J.P., 
CHAIRMAN OF HEALTH AND DESTRUCTOR COMMITTEE 


Mr, R. W. Smith-Saville, A M. I. C. E, the borough ineer of 
Darwen, was born at Barnsley in 1865, and entered the office of 
Mr. J. Henry Taylor, M. I. C. E., borough and water engineer of 
Barnsley, as articled pupil in 1882. In 1886 he was appointed 
assistant borough surveyor of Accrington, and in 1891 depaty 
borough engineer of Burton-on-Trent, which office he held until 
1896, when he was appointed borough engineer, surveyor, and 
water engineer to the Corporation of Darwen. Mr. Smith-Saville 
is an associate member of the Institution of Civil Engineers, a 
member of the Incorporated Association of Municipal and County 
Engineers and Surveyors, and also of the British Association of 
Waterworks Engineers, and has bad a wide experience in the 
designing and carrying out of various municipal works of import- 
ance—such as river diversion, sewerage, sewage disposal, water 
supply and filtration, electricity undertakings, tramways, hospital 
construction, municipal buildings, etc. He acted as engineer to 
the Corporation’s Bill in the last session of Parliament, under 
which borrowing powers amounting to £173,000 have been 
obtained for various works, and be is now en in conjanc- 
tion with the borough electrical engineer upon the reconstruction 
of the Corporation tramways and their conversion to electric 
traction. 


MR. STANLEY CLEGG, 
OROUGH ELECTRICAL ENGINEER, 


Mr. Stanley Clegg, the borough electrical engineer of Darwen, 
commenced his technical training st Owens College, under Prof. 
Schuster, in 1890. After a year spent there he went to the 
Electric Construction Corporation, with Messrs. Thomas Parker 
and Co., where he spent two years going through the shops, and 
when the Burnley station was being fitted up he was sent to assist 
in the erection of dynamos, switch „eto. On the completion 
of the station he was appointed first assistant to Mr. Tha 
then chief, and remained ab 3 44 years. In October, 1807. 
Mr. Clegg was appointed borough electrical engineer to te 
Darwen Corporation, for the purpose of designing and 
out, in conjunction with the borough engineer, the new scheme for 
electric lighting, which has just been opened. Heis now 
opon the conversion of the existing steam trams t0 

Taction, 
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If anyone consults any history of Lancashire written | of Paris about that time. Although powers were thus 
at any period during the early half of this century, Darwen | early taken, they were not acted upon till 1896, when the 
will probably be referred to as a small village, or two small | Corporation purchased land known as the Robin Bank 
Villages, in the Blackburn hundred. At the end of the | Estate, a purchase made with the view of obtainin upon 
century, however, such has been the progress of Darwen, | one site various works and offices which were deemed 
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Fic. I.— General Plan of the Municipal Undertakings on the Robin's Bank Estate at Darwen. 


that it has a population of nearly 40,000, with a rateable | necessary for a municipality at the close of the nineteenth 

value of over £130,000. That the authority of Darwen is | century. It is anticipated and intended that public baths 

determined to keep well abreast with all kinds of municipal | should be erected, as well as electric works and refuse 

progress will be seen when we find that even at the early | destructora, and that the remaining portions of the site 
N 
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period in the electrical era of 1879 powers were obtained, | should constitute storeyards and positions for the erection 
in a private Act, to generate and supply electricity. We | of various offices connected with the proper working of the 
venture to suggest that this enterprising spirit was the | borough. The map of the site (Fig. 1) given below shows more 
outcome of the international exhibition in Paris in 1878 | clearly than can be shown by mere words the uses to which 
and the various experiments made in lighting the streets į this land will be subjected. The Robin Bank Estate was. 
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in the preparation of plans for the purpose of the installa- 


tion. In the meanwhile the committee paid visits of 
inspection to various towns, amongst which were Black- 


purchased early in 1896 at a cost of £5,231. It has a total 
area of about 44 acres. After purchasing this site the 
Corporation was in a position to consider more closely the 


Fie 3. 


burn, Burnley, Nelson, Bury, and Bolton. It is interesting 


question of electric lighting, and early in 1896 a sub-com- 
to note in this respect that at Darwen there has been no 


mittee was formed and a full preliminary report obtained 

from Mr. E. M. Lacey, but again the question for a time | battle as to the best system, as the conclusions of Mr. 
Lacey, of the committee of inspection, and of Mr. Stanley 

3 Clegg, were all in favour of the direct-current three-wire 

system. After Mr. Stanley Clegg had been appointed in 
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Fic. 6 —Elevation of the Accumulator Stan ds. 


1897, he and Mr. R. W. Smith-Saville, the borough engi- 
Fic, 4. neer, quickly got the plans in order, so that in January, 
1898, they were approved by the committee. The Local 
remained in abeyance. However, in the autumn the town | Government B enquiry was held in April that year, 
clerk and the borough engineer were instructed to ca and the necessary permission to raise loans to the extent of 
out the necessary work to obtain a provisional order, which £30,100 was duly granted. 
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Frc, 5 — Plan of the Accumulator-Room at Dar wen. 


was duly granted in 1897. An electricity committee was | The site allotted to the eleetricity works, as shown in 
appointed, and under the advice of the borough engineer | Fig, 1, contains some 3,700 square yards, which allows of 
an electrical engineer was engaged to collaborate with him | smple room for extension. The slope of the ground hus 
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been taken advantage of in the design of the mal as 
can be seen in Figs. 2, 3, and 4, which show the building 
in more or less detail. The land falls 24ft. from the 


street-level to the rear of the site, so that the offices have 
up and command a good view of the 
he accumulator-room (Figs. 5 and 6) is 


been placed high 
engine- room. 7 


more units, also of a larger size. It is estimated that pro- 
vision is made in the present building for at least 2,000 h. p., 


after which output has been reached it will become neces- 


sary to extend. For the purpose of fixing new engines, 
repairs, lifting armatures, etc., an overhead travelling crane, 


capable of lifting 15 tons, is arranged to run along the two 


Fic. 7.—View of the Engiue-Room at Darwen. 


situated under the offices. 


Smith-Saville. 


The engine-room (Fig. 7) is 60ft. wide and 40ft. in length, 
being so arranged that a double row of large-sized steam 


The front elevation of the 
offices are designed in the Early Eighteenth Century Renais- 
sance style. The result does great credit to Mr. R. W. 


side walls. The engine-beds are entirely detached from 
each other, and the floor of the generating-room is some 
7ft. above the floor proper. A space is thus provided 
beneath the upper floor for the carrying of all exhaust 
pipes, cables, and other connections, condensers, etc., and 
at the same time giving ready access at any point and 


Fic. 8.—View of Switchboard. 


dynamos can be placed, which has the advantage of keep- 
ing the plant more compact and also provides a good width 
purposes. At present only 
two steam dynamos, each of 250 h.p., or 150 kw., are pro- 
or 500 kw., being 
are put in for two 


of end wall for switch 


vided, a larger-sized unit of 450 h.p., 
now on order, whilst the dague beds 


at apy time. The switchboard (Fig. 8) is placed upon a 
gallery at the end of the generating-room, under the offices; 
three divisions for separate boards are placed here, but only 
one is at present occupied, and provision is made on this 
for considerable extension. Ample width has been left at 
the rear of the switchboard for the purpose of readily 


— 
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inspecting all connections, etc., whilst space is also provided 
3 To the right hand of the switchboard is 
placed the door leading into the accumulator-room, which 
is 62ft. 3in. by 21ft. This room is lofty and well ventilated 
by windows at each end, so as to give a through current of 
air and readily carry off all fumes when charging. Starting 
from the generating-room again, a door leaves this to the 
right of the switchboard which opens into a small messroom 
or workshop for the men in charge; it has also the further 
advantageof preventing a direct connection between thegene- 
rating-room and the boiler- house, and thereby preventing dust 
from leaving the latter and damaging the electrical apparatus. 
The boiler-house is entered from this workshop, and is 
so placed as to run parallel to the generating-room. This 
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of Blackburn, and the makers have kindly furnished us 
with detailed drawings of these boilers, from which Figs. 9, 
10, and 11 have been prepared. Under this contract two 
boilers have been fixed, each 30ft. long and 8ft. diameter. 
They have two flues, as shown, each 3ft. din. diameter, and 
are specially constructed to work safely at a pressure of 
200lb. per square inch. The boilers are fitted with 
Meldrum furnaces. 

The two steam dynamos (seen in Fig. 7) were supplied by 
Messrs. Siemens Bros. They each consist of a Belli 
E.C. 10 size high-speed compound two-crank engine, giving 
220 b. h. p. at 390 revolutions per minute, with a steam 
pressure of 140lb. per square inch when working con- 
densing. These engines are direct-coupled to Siemens 
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Fic. 9.—Section of the Yates and Thom Lancashire Boiler used at Darwen. 


is 58ft. din. by 47ft. 9in., and affords space for two 30ft. 
by 8ft. Lancashire boilers, as well as for a battery of 
economisers capable of feeding a long range of boilers, 
feed pumps, coal bunkers, etc. The boiler-house is so 
planned that it will allow, if required, of marine or any 
other type of special boiler being fixed. Half of the boiler- 
house roof is made of sufficient strength to carry a feed 
and condensing water tank 48ft. by 22ft. din. by 4ft., 
capable of holding 27,500 gallons. The chimney (which 
the refuse destructor uses also) is placed at the end 
of the boiler-house, between it and the refuse destructor 
building, and at the end of the space which has been 
left for the getting of boilers in and out. Both the outer 
end walls of the generating-room and boiler-house are only 
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FId. 10.— Section showing End Stays. 


built temporarily, so that they may be taken down when 
required for extensions, and, speaking generally, the idea 
of the engineer has been throughout that the present 
buildings will form the nucleus of what must of necessity 
become a large and important works. Therefore every- 
thing at present is adapted for this, and any future 
extensions which may be necessary will be a very simple 
matter ; whilst nothing whatever which has been done will 
need undoing beyond the temporary end walls before 
alluded to, and which is, of course, unavoidable. The 
whole of the permanent walls in the generating-room are 
lined throughout with Opalite ” and faience dressings, and 
the floors are lined with Venetian mosaic, the idea being to 
make this room as absolutely dust and dirt proof as possible. 
The boilers were supplied by Messrs. Yates and Thom, 


of the installation. 


H.B. */,, dynamos, giving 300 amperes at 500 volte as a 
shunt machine and compounded to give 550 volts at full 
load. These two sets (shown in detail in Fig. 12) 
are at present used as shunt machines for lighting, but 
have been compounded to make them suitable for traction 
purposes later on when the tramways have been con- 
verted from steam to electric traction. 

The balancing and boosting set, which has been supplied 
by Messrs. T. Parker, Limited, consists of a variable-ratio 
transformer, having an output of 100 amperes, at a varying 
pressure of 230 to 250 volte across the armatures. At 
each end of the combination the armature shafts are 
extended for booster dynamos for accumulator charging. 
These boosters are arranged to take 80 amperes at any 
pressure up to 80 volts, thus increasing the pressure of the 
dynamo up to 660 volts. 

The accumulators are of the Tudor L. B. 11 type, and 
consist of two sets of batteries, each of 125 cells, contained 
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FIG. 11.—Details of Riveting. 


in glass boxes, and capable of an output of 120 amperes 
for five hours, with N increase up to 250 amperes 
for a short period. The normal discharge is sufficient to 
light 1,600 8-c.p. lamps for five hours. 

The pipe work in this station is rendered somewhat 
extensive by the fact that steam can be obtained either 
from the separate boiler-house of the electricity works, or 
from the boilers placed in the destructor-house. The main 
steam-pipes consist of a ring main, partly in the engine 
house and partly in the boiler-house, and a duplicate main 
running from same to the destructor-house. The pipes in 
the engine-house are 8in. diameter, and in the other houses 
7in, diameter. They are all of steel, lap-welded, and the 
large “S” bends and quarter-bends (Fig. 7) are a feature 
he whole of the steam-pipes are 
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fitted with Spencer’s patent welded flanges. The branch | and erected complete by Messrs. John Spencer, Limited, of 
Pipes are of special cast iron, and are strongly bracketed. | Wednesbury. 


Fra. 12.—Plan and Elevation of the Siemens- Belliss 150-kw. Steam Dynamos. 


The steam-mains are supported from ornamental brackets | The main switchboard, with all instruments and meters, 
by slings. The exhaust pipes are Qin. diameter, and are | was manufactured and erected by Messrs. Thomas Parker, 


To Omniaus Ban 


Hd. 13.—Diagram of Switchboard Connections. B T.8., balancing transformer switch. E. T.. B., starting switch for transformer. 
B.S., battery regulating switch: B. T. O. Z., battery throw-over switch. 


of cast iron throughout, carried beneath the floor on rollers | Limited, of Wolverhampton. The general view of the 
and carriages, The whole of the pipes have been supplied | board after erection is shown in Fig. 8, while: Fig. 18 will 


us 
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be of great interest ag giving the arrangements of the con- 
nection. From this it will be seen how useful the boosters 
are, as they can be used either to charge the accumulators 
or to help the accumulators when discharging. In this latter 
case the connections of the field circuits of the boosters are 
reversed. The main switchboard is made up of three panels, 
now equipped with instruments, and two spare panels ; 
these are of slate mounted in an iron framework and set up 
on a platform above engine-house. The switchwork is of 
the usual three-wire station board type, and provides mini- 
mum cut-outs and fuses for the dynamos, ’bus bars and 
duplex fuses for the feeders, battery switch and booster 
switches for charging, and starting switch for the baiancer. 
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FIG. 15 — Method of Laying Malinas Direct in the Earth, 


The regulating switches for dynamos, boosters, and balancer 
are fixed on hand-railing in front of the switchboard. The 
measuring instruments on the board are mostly of the 
Kelvin type. | 

As gathered from the above, the distribution of the current 
is effected on the three-wire system, but the novelty con- 
sists in having all single-core cables. The map (Fig. 14) 
shows the general plan of the work already done. In this 
the shaded portion of the streets denote where distributing 
cables have been laid, while the lines in the streets are 
feedera. The black squares show feeding points, and the 
circles arc lamps. The whole of the mains have been 
manufactured and laid by Callender’s Cable and Construc- 
tion Company, Limited. The cable used throughout is 
their standard single-conductor type, with bitumenised 
fibre insulation, lead sheathed and steel armoured, 
placed direct in the ground with the exception of the 
approach to the generating station, and here the 
feeders and their pilots are drawn into Doulton casings | 


Fic 14.—Map of Mains at Darwen. 
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Fia 16 —Section of Condutt. 


Rig. 15 thus shows the general arrangement of the cables 
in most of the streets and the extra protection of tiles 
placed over them to warn workmen when opening ont the 
streets. The conduits used are illustrated in Fig. 16. 
There are three feeding points in all; the first is situated 
in the centre of the town, and approximately 600 yards 
from the works. To this point two ‘25 square inch and 
one 1 square inch cables are run together with a three- 
core ½ s pilot. The other two feeding points are at the 
extreme ends of the town, and are to su ply the residential 
districts. The size of the feeders to each Is '3 square inch, 
‘15 square inch, ‘3 square inch, and. the pilots. three-core 
T/a gauge. At all these feeding points single-pole feeder 
boxes are placed, each vene fitted with vulcanize liners, ta 
ensure against any possibility of earthing the poles by 
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means of a spanner when disconnecting for any purpose. | kept alight until 12 p.m., after which the arc lamps are to 
This also applies to the network boxes, which are of the | be switched out, and two 25-c.p. incandescents, on the 
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Fie. 17.— Plan showing Cells, Hoppers, and Hot-Air Conduit. 


same type. The pilots are all three-core, and are to the | same poles, lighted for the remainder of the night. The 
same specification as the rest of the cables. The whole of | lamp-posts und lamps were supplied by Messrs. Lucy and 
the work in connection with the mainlaying and excava- | Co, of Oxford. The number of consumers at present con 
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Fia. 18.—Plan showing Regenerator Boiler and Combustion-Chamber. 
tion was carried out by Mr. W. C. Knight, who represented | nected or in process of connection is 40, and these have 
the Callender’s Cable Company. demanded lamps amounting to the equivalent of 2,250 8-c.p. 
The public lighting as at present fixed consists of 17 arc ! lamps, which, when taking into consideration the short 
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Fie 19.—Part Elevation and Part Scction, showing Feeding and Clioke:i:g Doors. 


lamps, conn⸗cted in three sets of five in series across the period during which the supply has been available, and 
460-volt maine, and one set of two in series across 230 volta. | the size of the town, is very satisfactory. 

The lamps are of the Jandus enclosed type, each giving an | Tr is interesting to note that yp to the present only some 
illumination of from 800 c.p. to 1,000°c.p. They will be £24,000 out of the £30,100 sanctioned has been apent, so 
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that the engineers have funds in hand to extend quickly as 


the demand arises. 

Although the refuse destructor is in a separate building, 
it really acts as part of the electric lighting undertaking, 
as steam is and will be supplied from the destructors. As 
the type of destructor is somewhat novel in many respects, 


charged through the different doors alternately, so that 
green refuse is introduced between two hot zones of 
burning refuse. After passing over the furnace bridge the 
gases and flame enter the combustion chamber, where in 
baffling round to the boiler they become intimately mixed. 
At the farther end of the boiler are placed the regeneration 
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Fig. 20.— Section through Regenerator Boiler and Combustion Chambers. 


a few words as to its construction and working will be of 
interest to electrical engineers. The illustrations Fig. 17 
to 20 show detailed plans, elevation, and section of this 
destructor, and a full view of the destructor-house is given 
in Fig. 21. The essential points in the design appear to be 
as follows: Forced draught is obtained by Meldrum steam 


tubes, in which the air to feed the ashpits is heated. The 
boiler for this destructor was supplied by Messrs. Yates and 
Thom. Now as to the working of the destructor, up to the 
present it has been able to supply all the steam required in 
the electricity works. A 28 hours’ trial was, however, 
made to test the capability of the plant on the 21st, 


FIG. 21.—View in the Destructor House at Darwen. 


blowers, and a regenerative system of heating the air used to 
burn the refuse. The furnaces are charged by hand from the 
hoppers used tostore the refuse. As the refuse is shot in at the 
top of these hoppers and taken out at the bottom, there can 
be no chance of a certain amount of refuse being left to 
ferment, as the longest-stored, material is always being 
used. The furnace consists of one continuous hearth grate, 
19ft. long and 5ft. 6in. from back to front, covered with a 
firebrick arch. The bridge separating the furnace from 
the combustion chamber is at one end of the grate, so 
that the bulk of the gases have to pass over a con- 
siderable length of fire. The furnace is hand - fed 
through four small dors, but a large door is left at 
one end to take such large articles as mattresses, etc. 
Although the furnace is continuous the ashpit is divided 
up into four divisions, each firedoor having thus a separate 
ashpit and Meldrum forced-draught apparatus. The object 
of this is to localise the forced draught. The furnace is 


22nd, and 23rd inst., at which the following figures 
were obtained : 


Duration of test, 48 hours continuous. 

State of weather: very heavy showers—rainfall 92in. on Friday, 
and ‘l6in. on Saturday. 

Total quantity of refuse destroyed ͥͥͥ . 63°88 tons 

Deecription of refuse: unscreened ashpit refuse, 61°88 tons; 
slaughter-house and fish market offal, two tons; the average 
3 of moisture being 35 throughout the refuse. 

g 


Total weight of clinker remaining......... 194 tons 306 per cent. 
Temperature of feed water (average . 185deg. F. 
Water evaporated per pound of refuse (actual) 1-48ib. 
Water evaporated per pound of refuse (from and at 212deg.) 1° 

Average steam pressure per square inen... . --- 183lb. 
Average temperature of combustion chamber ......... l. T. 
Highest temperature of combustion chamber, over 2, 000 Jeg. F. 

(eopper melted five times). 

Lowest temperature of combustion chamber 1. Wideg. F. 
Average temperature of flue after leaving boilers ...... 703deg. F. 


Average temperature of flue after leaving regenerator 585deg. F. 
Average temperature of feed air from regenerator., ~.. ~ 328deg. T 
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Every care possible was taken to ensure actual daily 
working conditions, the temperature of the cella, for 
Instance, at the commencement of the test being the same 


as are found in the morning after firing lightly through the 


night, whilst the quality of the refuse destroyed was below 
the average owing to the stormy state of the weather 
during its collection in the ordinary open carts. It seems 
to us that the hot-air feed to the furnace must have been 
largely responsible for the excellent results obtained on 


GENERAL REMARKS. 


_ The features with regard to the above-described installa- 
tion calling for particular comment are undoubtedly its 
bold proportions and the important part played by the 
refuse destructor. As to the generating station buildiugs, 
it will have been gathered from what has been said above 
that no inconsiderable amount of engineering skill has been 
displayed in their 3 Indeed, Mtr, R. W. Smith-Saville 
must be highly complimented upon the edifice which he 
has erected under peculiarly trying conditions of site. 
The 20ft. fall from the street-level to the rear of the 
site has necessitated retaining walls from 7ft. to 10ft. thick. 
On the other hand, extensive cellarage accommodation is 
obtained below the machine-room owing to this fall, which 
will afford ample room for the condensing plant which it is 
proposed to put in. It is also intended, we understand, to 
put all steam-piping which may be necessitated by future 
addition to the plant under the floor-level, a plan which 
has found considerable favour in Continental stations. As 
will be gathered from our illustrations, the engine-room is 
of truly noble proportions, and no expense has been spared 
to make it architecturally beautiful as well as perfect from 
an engineering point of view. The Opalite lining of the 


walls gives a very pleasing finish to the room, and that, 


together with the noble proportions elsewhere referred to, 


constitute it the finest engine-room we know of in this 


country. 

We were also greatly impressed by what is being done 
at Darwen in the way of generating steam. The present 
steam generating plant is entirely dependent upon the 
destructor for the necessary heat. The type of destructor 
adopted is, we understand, the first of its kind put down by 
Messrs. Meldrum Bros. in conjunction with an electric gene- 
rating plant, and therefore creates more than usual interest. 
The essential features in which it differs from other types of 
destructor have been mentioned elsewhere. In due justice 
to the claims put forward by the inventors for this type of 
destructor, we must mention that our visit to the station 
was quite unexpected, so that the satisfactory results we 
ourselves observed were by no means the outcome of any 
special effort. With refuse of a very poor quality, and, 
moreover, wet from rain, a steam pressure was maintained 
in the boilers which did not fall much below 200lb. 
per square inch during the afternoon of our visit. 

killed labour is undoubtedly required in order to 
secure the best results, but there should be little 
difficulty in training stokers to the work. Though the 
plant is working with a temporary chimney shaft, there 
could be little, if any, smoke detected, which speaks 
volumes for the thoroughness of the cremation effected in 
the cells. It would seem, then, that this primary object of 
effectually destroying refuse without creating a nuisance 
has been satisfactorily solved at Darwen, and at the same 
time a type of destructor discovered which may be 
relied upon to appreciably lessen the cost of producing 
electri energy. The fact, however, cannot be too 
often impressed that a destructor has accomplished its 
primary purpose when it has efficiently and effec- 
tually destroyed the refuse consigned to ite cells. Any 


of the heat generated in the cells which can be utilised for 


‘raising steam is, therefore, a clear gain, and the gain 
obtained by an efficient plant such as that under review 


may be no mean one, though the danger lies in expecting 


too much. In conclusion, we must heartily compliment 


Mr. R. W. Smith-Saville and Mr. Stanley Clegg on a joint. 


design which has secured to Darwen what is undoubtedly 


one of the finest combined electric lighting and refuse- 


destruction plants in the kingdom, besides being, probably, 
one of the most efficient. | | 


7 


PLYMOUTH ELECTRICITY WORKS. 


In our issue of July 28 we described the electric lighting 
and tramways system of Plymouth. These have now been 
inaugurated, the opening ceremony taking place on 
Friday last, Sept. 22. There was a fairly large com- 
pany present, including many well-known electrical men. 

e company i 
etc., after which Alderman Radford invited the Mayor, 
Alderman John Pethick, to perform the opening ceremony. 

The MAYOR said it afforded him extreme pleasure to 
accede to the request. He hoped that it was but the 
beginning of an undertaking which would require consider- 
able extension in future, and that before long the whole of 
the town would be lighted by electricity, and electric trac- 
tion be applied to the entire tramway system, which he 
was satisfied in his own mind would be a really paying 
concern. Other towns which had adopted electricity for 
the two purposes of public lighting and running the trams 
were deriving considerable profit from it, and there was no 
reason why Plymouth should not do equally well. 

The machinery was then started, and after a short time 
the Mayor took his place with the electrical engineer, Mr. 
J. H. Rider, on the platform of No. 1 car. After the run a 
luncheon was given in the Guildhall. 

Afterwards the Mayor proposed “Success to the Elec- 
tricity and Tramways Undertakings.” He expressed his 
conviction that it would prove one of the best and most 


profitable ventures the Corporation had ever entered upon, 


but he hoped that certain public improvements would be 


speedily carried out so as to allow some of the present 


sharp curves on the route to be rounded off. He again 
urged the application of electric traction to the Mannamead 
section. 

Alderman C. H. Raprorp and Mr. J. H. RIDER 
responded to the toast. The latter gentleman stated that 
their station was the first in the kingdom to commence 
working with a combined driving and lighting load. 
It was practically the first that was so designed, but 
owing to delays in the construction of the ane it 
was not actually the first to be in operation. he 
effect of the combination would be to lower the price 
all round, because they had a uniform load during the 
whole 24 hours. They were also starting at the cheapest 
price that had ever been offered at the opening of electricity 
works. No corporation had ever fixed the opening charge 
so low as 44d. per unit to private consumers, and the 
same remark applied to their rates for public lighting— 
namely, £16 a year per arc lamp, including the 
cost of cleaning and maintenance. The cost of 


it would give something like 20 times as much illumina- 
tion, so that in effect they got 10 times as much value 
for their money. He humorously added that he had 
arranged with the chief constable to reduce the number of 
policemen on night duty by one-half, because under the 
altered circumstances their services would not be needed. 
Speaking of the tramway system, he said that at the station 
at Prince Rock the plant fixed there registered a total of 
900 h.p., including that for both the tramways and lighting. 
In his report to the Council in July, 1896, he did not reckon 
on a lamp connection of more than 5,000 at the end of 
the first winter. They had already reached the 5,000 
before making a start, and 8,000 connections would 
be made before the end of the winter. The total load 
when all the consumers were supplied would be equivalent 
to nearly 17,000 8-c.p. lamps, which was a record for any 
station in the country. There was certainly nothing to be 
feared from a financial point of view with regard to the 
lighting—in fact, an extension of the plant would have 
to be made before very long. In conclusion, Mr. Rider 
expressed his thanks to all with whom he had been 
associated in the work, to the various chairmen of the 
Electric Lighting Committee and the members for their 
cordial support, to the officials who bad assisted him in 
maturing the scheme, and particularly to Mr. E. G. Okell, 
his chief assistant. : 
After the toast of “The Contractors,” which was 
responded: to by Mr. S. Z. DE FERRANTI and Mr. J. 
PATON, borough engineer, the proceedings closed. 


first inspected the engine-room, switchboards, ' 


electric lighting was about double that of gas, but- 
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THE NEXT SESSION. 


With the close of the holidays preparatory work 
will be continued in regard to a number of schemes 


for which parliamentary sanction is required. It 
is perfectly certain that continued progress must 


modify views and actions in divers quarters. 
There will, no doubt, be a perfect upheaval of old 
ideas in maty directions, and we venture to prophesy 
that ere long our big railway companies will enter 
the field as large users of electric energy for traction 
purposes. Steam may, and probably will, hold 
its own for a long time to come for long-distance 
trains and heavy haulage, but the trend of com- 
petition in tramway matters will be to make the 


railway authorities change their method of catering 


for short-distance or suburban trafic. Two impor- 
tant questions in all large towns are easy, cheap, 
and quick methods of traversing the streets for 
business purposes, and similar methods of leaving 
the business centres for or coming to the 
‘centres from suburban homes. At present two 
systems are in vogue for the latter purposes, 
one of which is by suburban railways. The 
‘enormous number of people who come into and 
leave the centres of large towns at certain hours, 
demands all the organising powers of the railways, 
and, indeed, is frequently so great as to cause serious 
trouble and loss. Without examining other phases 
of the subject, it may be well to consider for a 
moment what the great extension of tramways 
will mean for railways. Under certain circum- 
‘stances the competition is of little account, that is, 
providing the railways are worked to their full 
capactty and that the tramways provide only for 
the natural increase of movement of population. 
If, however, there is little or no such increase, the 
greater facilities given by tramways will prove 
disadvantageous to the railways, for there is far 
greater flexibility in meeting the requirements of 
trafic from tramways than from railways, and 
this increased flexibility is sure to be supported. 
In this country the starting and stopping places of 
a tramline are infinite, while those of a railway are 
limited, thus the facilities offered to the district 
served by a tramway are greater than those of the 
railway. Competition, then, under the usual condi- 
tions meaus that the railways, in order to retain 
support, must change in thedirection of grving accom- 
modation equal to the trams, and it is difficult to see 
how this can be done without adopting electric trac- 
tion. Indeed, there are actual examples of. the new 
departure on the Continent, and no doubt our rail- 
way authorities are keenly watching how the thing 
works. It may be that no move will be made 
in the next session in this direction, but it is quite 
clear that electric energy for traction purposes 
is to be more largely employed. Assuming that 
tramways are a necessary evil in a transition 
state, the expleiters of electric trams are to be 
congratulated upon the success that is meeting 
their efforts in every direction. It is just here that 
the recent trip to Switzerland will teach a grand 
lesson. It will be said that the lesson was not 
needed to many of our engineers, but others may 
need it to the effect that transmission over fairly 


-_ 


long distances for tramway purposes is certain, 
simple, cheap, and effective. True, we have little 
or no water power, but the promoters of large central 
stations to distribute over districts will take heart, 
and if, instead of aiming at competing with great 
and wealthy corporations, they will attempt to 
develop traffic between minor towns in a district, 
they will probably find that General Webber's views 
with regard to telephony are also true with regard to 
trafic. Briefly, these views may be summarised : 
traffic, whether personal or light goods, may be 
divided into two parts—long distance and local. 
Probably the local traffic is at least 90 per cent. of 
the total, and this till we get perfect roads and good 
motor vehicles is what must be catered for by 
trams, railways, and horse-driven vehicles. The 
local traffic, again, is partly confined to the 
boundaries of the town and partly within a district 
varying in area according to circumstances. One 
or two of our traction companies see this, and have 
already installed tramways to serve districts. This 
is good work and merits universal approval, and 
can be extended by judiciously situated large central 
stations, generating at the lowest possible cost, and 
distributing to the district centres as required. 


THE MANCHESTER ACCIDENT. 


We have ascertained that the following is the true 
account of what occurred at Manchester on Tuesday in last 
week. We give these facts, not because we wish to make 
much of a breakdown of an electric lighting plant, but to 
show that practically all the contributory causes of the 
accident have been provided against in the design Mr. 
Wordingham has made for the plant now being laid d 
by him in Manchester. The accident occurred about 6 p.m. 
on Tuesday, the 19th inst., when the driving belt on one 
of the 400-h.p. sets broke. There are 12 of these sets, 
comprising side-by-side compound condensing engines, 
running at a speed of about 80 revolutions per minute. 
They drive 240-kw. dynamo machines by means of leather 
link belts, the drive being shortened by means of jockey 
pulleys. Ten sets were running at the time of the accident ; 
none of them were overloaded. The belt on one of the sets 
broke half way across ; the dynamo was switched out, and the 
steam shut off at the stop valve, and the vacuum broken, but 
before the steam valve could be shut the broken portion 
of the belt carried away the governor in its entirety, and 
the engine, having full steam with no load, immediately 
raced, attaining a very high speed. Simultaneously with 
the shutting off steam, the stress on the flywheel caused it 
to burst, and in so doing it wrecked the engine next to it, 
the flywheel of which was in the same plane as the first ore 
which burst. The fragments of both flywheels were thrown 
to considerable distances, and owing to the great strength 
of the building they glanced off and damaged plant situated 
at some distance on either side of the engines, as well as 
what was directly in what might be expected to be the line 
of flight. Considerable damage was done to the building, 
the roof, and other plant ; the two engines and the dynamos 
which they drive, together with their jockey pulleys, were 
completely wrecked. The engines were fitted with 
automatic knock-off for excess speed, but owing to the 
carrying away of the governor, this was, of course, of no 
avail. The supply was completely interrupted on account 
of the steam and condensing-water pipes being disabled. 
The steam ranges are in complete duplicate, but the steam 
connections to the engines were smashed, one on each 
range, so that both were discharging live steam through a 
7in. pipe. The condensing-water range, which comprises 
a 20in. cast-iron pipe not in duplicate, had a triangular 
hole about din. across knocked in it, and a length of about 
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10ft. was completely shattered, though the pieces held 
together. Three of the engines only were to 
work with atmospheric exhaust, and even this exhaust 
pipe was smashed so as not to be available. Blank 
flanges were rapidly fixed on the branches to the 
engines, and the two steam-pipes got under steam, but 
the supply could not be re-established owing to its being 
impossible to run the engines non-condensing. It was 
therefore necessary to in some manner temporarily repair 
the condensing-water pipe, which was done in the follow- 
ing manner: As already stated, the damaged pipe was a 
cast-iron one, some 20in. in diameter. Some stout asbestos 
millboard was first laid over the hole and over the worst 
cracks ; this was then bound round with the tape used for 
insulating electrical joints, then with canvas, and finally 
with spun yarn. The whole pipe and its wrappings was 
then entirely surrounded with a wooden box, having its 
ends cut to fit round the pipe. This box was then com- 
pletely filled with the bitumen used in laying cables on the 
solid system. On turning on the water it was found that 
the means adopted were successful, and although the pipe 
leaked to a substantial extent it was quite usable. The 
supply was re-established at 4.15 am. on the following 
morning, after having been interrupted for 10} hours. 

Analysing the steps in the accident it will be seen that 
no harm would have resulted had not the broken belt 
knocked off the governor of the engine ; and, again, after 
the flywheel had burst the station would not have been 
completely shut down had not the steam and condenser 
ipes been wrecked. At the Bristol meeting of the 

unicipal Electrical Association, Mr. Wordingham strongly 
advocated the use of large units of power, and that these 
large units should be supplied with steam by an indepen- 
dent set of boilers. Again, he recommended that the 
condensers for each of these large sets should be self- 
contained, and not dependent on » common supply. As 
Mr. Wordingham was actually carrying out thesé precau- 
tions.in connection with the extensions of his works, the 
breakdown last week might well be considered as the 
dying kick of an expiring system. Considering the vast 
amount of damage done, we think that the engineers deserve 
every credit for getting the temporary repairs through as 
quickly as they did, so that a supply could be given early 
the next morning. 


RADIATION FROM A SOURCE OF LIGHT IN A 
MAGNETIC FIELD. 


The following preliminary report of the committee, 
consisting of Prof. George Francis FitzGerald (chairman), 
Thomas Preston (secretary), Prof. A. Schuster, Prof. O. J. 
Lodge, Prof. S. P. Thompson, Dr. Gerald Molloy, and 
Dr. W. E. Adeney, was presented to Section A of the 
British Association at the Dover meeting: 


The work undertaken by this committee has not yet 
terminated. This occurs partly from the difficulties which 
arose in obtaining a satisfactory supply of electric current 
with which to excite the powerful electromagnet now in 
the hands of the committee, and partly from the circum- 
stance that the secretary was not always free to work at 
such times as the staff of the Royal University found it 
convenient to permit research work in the physical labora- 
tory. Considerable advance has been made, however, 
during the past session, and the magnetic perturbations of 
the spectral lines of several substances have been observed 
and photographed from one end to the other of the 
spectrum. A considerable amount of work remains to 
be done in this direction still, and this we hope to com- 
plete in the near future. The chief points of interest 
determined by the committee since its appointment are as 
follows : 

1. On Friday, Sept. 9, 1898, Prof. S. P. Thompson 
attracted the attention of the British Association (see 
‘Brit. Assoc. Report, 1898, p. 789) to an elegant experi- 
ment devised by Prof. Righi for the purpose of illustrating 
the absorption of light in a magnetic field. This experi- 
ment was stated by Prof. Righi to succeed only when the 
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light traversed the field along the lines of force, but it 
appeared to us from theoretical considerations that similar 
absorption should also take place when the light traverses 
the field across the lines of force. On trying the experi- 
ment on the following Tuesday (Sept. 13, 1898), it was 
found at once that the experiment was capable of demon- 
strating absorption across the lines of force as markedly as 
that ascertained by Prof. Righi along the lines of force. 
This result .was also ascertained subsequently, and indepen- 
cane. by M. Cotton. 

2. The next point of interest consisted in placing beyond 
doubt that the varjous modified forms of triplet—that is, 
the quartets, octets, etc.—are not produced by reversal or 
any other extraneous cause, but are true magnetic pertur- 
bations of the same kind as the normal triplet, which is to 
be expected from the simplest theoretical considerations. 
An account of the experiments by which this was deter- 
mined will be found in the Philosophical Magazine for 
February, 1899 (Phil. Mag., vol. xlvii., p. 165). In pur- 
suing this enquiry it was found that in a very stron 
magnetic field the quartets ultimately became resolv 
into sextets, the side lines of the quartets splitting up 
into pairs and separating as the strength of the field 
gradually increased. These quartet forms, and various 
other types of perturbation, were observed by Mr. Preston 
in the beginning of November, 1897, and were shown at 
the following meeting of the Dublin University Experi- 
mental Science Association. Subsequently, the qnartet 
form (which we have now proved in the cases observed 
to be really a sextet) was independently observed by 
M. Cornu and others. | 

3. Finally, from the various observations of the character 
and measurements of the amount of the magnetic effect 
experienced by the various spectral lines of several sub- 
stances, a general law has been inferred concerning the 
effect which may be stated as follows: (1) The spectral 
lines of a given substance may be divided into groups, 
such that all the members of one group suffer the same 
kind of perturbation in the magnetic field, but the kind 
of perturbation of all the members of another group is 
different. Thus, for example, in the series of triplets of 
zine, the first of one triplet is similarly affected to the first 


of each of the other triplets, while the second of one | 


triplet is affected in the same way as the second in each of 
the other triplets, but in a different way from first and 
third of the triplet. Hence the series of firsts of each 
triplet constitute a group all the members of which are 
similarly affected, and the series of seconds and thirds are 
other such groups. (2) The character of the effect is the 
same in the corresponding lines of the spectra of chemically 
related elements. Thus, the triplets of cadmium are affected 
in the same way, both as regards the character and the 
magnitude of the effect as are the triplets of zinc. (3) In 
any one group the magnitude of the effect is inversely as 
the wave-longth of the line. 

Further information will be found in this connection in 
the Philosophical Magazine, vol. xlvii, p. 165, February, 
1899, and the Phil. Trans. of the Royal Dublin Society, 
vol. viii., series II., p. 7, 1899. | 


SMART DELIVERY. 


Atbara, and the victory of the Americans who built the Nile 
bridge, because English builders could not undertake the work 
in the time, has, says the Daily Mail, been avenged. The 
Burma Ruby Mines desired a new electric plant. They asked 
Messrs. Johnson and Phillips, electrical engineers, of Union- 
court, Old Broad-street, how soon it could be sent out. That 
was on July 16. Messrs. Johnson and Phillips thought it could 
be managed by November or December. Sir Lepel H. Griffin, 
the chairman of the Ruby Company, said that was out of tke 
question, and he dropped a significant hint about what happened 
on the Atbara. Thus put on their mettle, the firm rose to the 
occasion. They dispatched the whole of the materiale for the 
electrical plant within six weeks, and all the machinery will be 
on the spot in three weeks time. Instead of five months, there- 
fore, the job has been completed in three. Sir Lepel Griffin 
hints that if the British manufacturers had been differently 
approached in the Atbara case there would have been no need 
to go to America then. That view, it may be added, is held by 
a good many people in the City. 


ELECTROLYSIS AND ELECTRO-CHEMISTRY. 


The committee, consisting of Mr. W. A. Shaw (chair. 
man), Mr. E. H. Griffiths, Rev. T. C. Fitzpatrick, Mr. S. 
Skinner, and Mr. W. C. D. Whetham (secretary), appointed 
to report on the present state of our knowledge in electro- 
lysis and electro- chemistry, presented the following report 
to Section A at the recent meeting of the British Asso- 
ciation : 

The condactivity of a number of salts in very dilute 
aqueous solution at the freezing point of water has been 
determined by Mr. Whetham, while Mr. Griffiths has con- 
currently made observations of the. freezing point for 
corresponding solutions. The observations of conductivity 
extend to solutions of sulphuric acid, potassium chloride, 
sodium chloride, barium chloride, copper sulphate, potassium 
permanganate, potassium bichromate, and potassium ferri- 
cyanide. The range of dilution is, speaking generally, 
from below the hundredth-thousandth to about the 
twentieth part of a gramme equivalent per 1,000 grammes 
of solution. The water used was specially distilled 
three times, and finally from a platinum still, and 
collected in platinum vessels. Its approximate conduc- 
tivity was about 11x10° at 18deg. C. in C.G.S. 
units. The best water obtained by Kohlrausch by 
distillation in vacuo had a conductivity of 0:2 x 10 in 
the same units at the same temperature. The results 
obtained this year, while confirming those described at the 
last meeting of the association for solutions of moderate 
concentrations, show differences when great dilutions are 
reached, but the constancy of the present measurements 
shows that the water now used is good enough to enable 
trustworthy values to be obtained even at the lowest limite 
of dilution above mentioned. Mr. Griffiths has remodelled 
his apparatus for determination of freezing pointe, and is 
now able to carry the measurements of temperature to a 
higher degree of accuracy than hitherto. As soon as the 
observations are completed it is intended to publish the 
results of both investigations together. No further progress 
has been made with the rest of the report. 


THE CENTENARY OF THE ELECTRIC CURRENT. 
BY PROF. J. A. FLEMING. 
(Concluded from page 874.) 


I will show you another experiment to illustrate this 
property of the magnetic flow. We have here on the 
table two ooils of wire to which we can connect our electric 

ile and make it act in the same direction or in the opposite 

irection. When connected the same way, the two coils 

are drawn together; if we reverse one, we part them. 
I want you to realise that attraction and repulsion is not 
due to action at a distance, but due to the operations of 
this system of flux which exists between these two coils. And 
for the purpose of understanding that, take the two diagrams, 
which will represent two coils which are connected with two 
voltaic piles in such a way that they run round these two wires. 
Owing to the quality of the voltaic flux these systems act like 
elastic threads, and you may consider these two wires pull 
together just as, for instance, two walking-sticks braced by 
elastic ring pull together. But if we reverse the actions of one 
of these two wires there is a motion between the two wires as 
of moving in the same direction, and under those circumstances 
there is an action tending to push apart. They are like the 
muscular fibre, there is a tension along the fibre and at right 
angles to it. They tend to attract and push sideways. So 
consider the action of attraction visible to the eye, in the case of 
these coils really due to the operations of this invisible flux. 
Another property of the flux which is very important is that it 
behaves exactly as if it had inertia—you could not start this flux 
instantly. A time limit comes into it, and an experiment 
will be shown to illustrate this fact (Fig. 8). Here is a voltaic 
pile, the circuit of which is passed thropéh a system in which 
our conductors are joined together. The two large lamps are 

in two of the circuits, which are so adjusted that no current 
through the small lamp in the centre. When the current 

is switched off by disconnecting the battery, the small anp 
lights up momentarily, due to the energy stored up in the coil 
with the iron wire in one branch of the circuit. Again, if we 
pass a continuous current through a duplex circuit (Fig. 9), 
one side of which contains a coil with an iron core, we 
see by the illumination of the two incandescent lamps that 
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current exists in both sides, but if we employ an ae to the experiments with Marconi’s wireless tel 


nating current little or none of the current flows throug 
that half of the circuit which contains the coil of many 
turns with aniron core. The reason for this is that the rapid 


alternations of E. M. F. do not give time enough to establish | 


the flux round the circuit with the iron core. Hence there 
is little or no current in that circuit, and the lamp does not 
light up. This illustrates the fact that you cannot change the 
direction of current vory quickly, as thie is a current in which 
the flux is sometimes in one direction and sometimes in another, 
changing 200 times a second. Another property of the 
magnetic flux is that it cannot pass very easily through 
a conductor. I shall have to illustrate that by a few analogies. 


efit 


Imagine I had falling down from the ceiling a jet of water— 
there would be no difficulty to pass my hand through it; but 
suppose I had a column of stiff substance, I could not pass my hand 
quickly through it, but I could push it through. This illustrates 
the fact that a piece of copper cannot pass easily through a line 
of magnetic flux. We will throw on the screen the image of a 
galvanometer, and I take in my hand a magnet and have a coil 
of wire oonnected to the galvanometer and insert into that coil 
the maguet, and the moment I do that you see the current pro- 
duced. If I withdraw the magnet, you get a movement in the 
opposite direction. If I put the magnet in sluwly we get next 
to nothing, but if I hurry immediately there is a large current. 
This familiar experiment is exhibited at almost every electrical 
lecture, but I am not aware of any treatise in which an analysis 
of its true nature is given. It is described, but nothing 
further is done. The experiment just now consisted in 
simply the moving of the bobbin, and you will now see the 
operation taking place of passing the ooils across the line of 
flux, and we shall do that by a series of diagrams to prove the 
different stages of approach of a magnet to a coil. Consider that 
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Fig. 10 represents the sideway view of a coil, and the dotted lines 
the magnetic flux. As the magnet approaches the coil the lines 
of the flux wrap round the coil, and as the magnet enters in, the 
flux lines, as you will notice (Fig. 11), are nipped off, leaving a 
separate system of flux lines embracing the secondary circuit. 
This secondary or detached flux is rapidly destroyed, its onur 
being dissipated by the resistance of the secondary circuit. 

have it in my power to show you some ry lee experi- 
ments which show the alternating currenis, before proceeding 


direction and then in another, setting up a system of m 


‘tricity 
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egraphy. If we 
employ a magnet which is traversed by an alternating current 
the poles of which are north and south, and alternating 200 
times a second, I can show the production of a secondary 
current in connection with a magnet of this kind. This iron 


bar is surrounded with a coil of wire, which can be connected 


to a machine which is producing alternating current first in one 
etic 
flux Rear it. We shall be able to detect this flux by this ooil 
connected to the lamp at top of the coil. With the coil at right 
angles to the flux it is shown by its lighting the lamp. If I turn 
it round, the lamp out. If the electric lighting com- 
pany would only send us this magnetic flux instead of elec- 
by wires, we need only take the coil with us 
when we go to bed. Now let us notice that this magnetic 
flux passes easily through a piece of wood; a pce of zine, 
however, partly cuts it off, but very little. I would draw your 
attention to that experiment as a very important one. But a 
plate of copper cuts it off entirely. The flux is prevented from 
getting through, and the reason for that is that the flux alter- 
nates so rapidly. If we place an aluminium ring over an alternat- 
ing-current electromagnet and excite the latter with a powerful 
alternating current, we make a very vigorous alternating mag- 
netic flux which penetrates the aperture of the ring, and the. 
ring jumps up in the air. We can show you in one moment 
there is a powerful electric current in that ring. If I take a 
ring that is broken and put it on it will not jump ; if I press 


the ends of the ring together and then put it on it will jump in 
the air and then splutter, and that shows there is current in the 
| ring. Sometimes it comes down welded together. A modifica- 


tion of that is to put the current through the magnet first of 
all and take this aluminium ring and drop it down, and the ring 
‘flies in the air and comes down as on an elastic cushion. This 
copper ring, weighing 4lb., will float in the air, and, more than 


that, we can make a copper ring weighing 101b. float in the air, but 
we have to do it carefully, and if it is held skilfully it floats over 


the pole. Another experiment is to place a hollow copper ball in 
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water over the magnetic pole, and when partly shielded by a 
copper plate the ball spius round, the reason being that the 
ball is only acted upon on one side by the repulsive force. 
That illustrates the fact that the flux cannot pass easil 

through a copper plate. [Photographs of the works from whi 

the currents were taken were then shown.| The Dover Electri- 
city Supply Company have allowed me to have the use of their 
station, and in that station are machines called alternators. I 
should like to explain the principle of those machines. Take a 
moving slide which illustrates the alternator. The alternators 
in that station are on the following principle: To the inner 
circumference of an iron circular frame are attached a number 
of flat coils of wire joined up in series. These constitute a 
circuit called the armature circuit. This armature is placed 
between the poles of a peculiar-shaped magnet, having a 
number of claw-shaped north poles on one side and an equal 
number of south poles on the other. When the et is 
made to revolve, the stream of magnetic flux lines which 
proceeds from each north pole to the adjacent south pole is 
alternately inserted into and withdrawn from each coil, and the 
change of flux creates an E. M. F. in each coil and an alternating 
current in the armature circuit. We have on the platform an 
apparatus called a transformer, and that is based very much on 
the same principle. This transformer consists of an iron ring, 
on which are wound two sets of coils, one having many more 
turns than the other. The current from the alternator 
passes through the circuit of many turns, and generates a 
secondary alternating current of lower E.M.F. in the circuit of 
fewer turns. The iron core creates a large amount of magnetic 
flux which, at each alternation, is linked and unlinked with the 
secondary circuit. The transformer, therefore, enables us to 
employ a small electric current to produce a larger one; these 
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currents are not measured by the magnetic flux. When the 
first patent was applied for in America it was refused on the 
ground that they could not make a big current out of a small 
one. The patent agent did not understand that it is not 
measured by current simply. I have been using that diagram 
because it is essential to explain the nature of those instruments 
which are called induction coils. If we have two coils of wire, 
one consisting of a few turns of thick wire, and over it one con- 
sisting of many miles of very fine wire, we have an instrument 
called the induction coil. I am going to employ such an inttru- 
ment in some pretty experiments with current of a higher 
nature, alternating sometimes a million a second. The manner 
in which I produce the current for this induction coil is that 
when traversed by an interrupted ery current it gives 
rise, in a secondary circuit, to a rapidly intermittent secondary 
current at a very high tension, and the ends of the coil connected 
to Leyden jars, the outside of which are connected with another 
coil on the platform, and the result is that the induction coil 
will be set in motion. This high E. M. F., or stress, produces 
an electrostatic strain in the glass, and the strain is a 
store of energy. Two discharging balls are arranged across 
the terminals of the secondary circuit, and when this strain 
reaches a certain point it is released by a certain discharge 
across the two balls, and the moment that happens the electric 
current is set up in this circuit, which has not the nature of a 
continuous current, but is a current with a very high rate of 
frequency. Presently I will illustrate why it is so rapid. Here 
you see the coil which is connected with the outside of these 
Leyden jars, and I will give further experiments illustrating 
tke magnetic coils. When that has happened these coils are 
being traversed by electric current and that by magnetic flux. 
All we have to do to trace it is to have a little lamp on the coil 
here parallel to the other one, and then you see the lamp 
lighting up. There is no connection between these two things ; 
it ig not a case of wireless telegraphy, but wireless electric 
lighting. I have no sensation whatever standing here, yet I 
am traversed by a tornado of electric current of a million a 
second. You have no sense whatever which enables you to tell 
whether you are in a magnetic field, and this flux passes quite 
easily through a wooden board. But place between the circuit 
a piece of perfurated ziuc and the lamp goes out directly. How 
is it that a thin sheet of zinc stops the flux? Because of the 
higher frequency of current. Then another experiment can be 
shown with these very high-frequency coils to show how we can 
transform them upso as to have not only ourrent of high frequency 
but of high tension as well. I connect this high-tension coil 
and send the discharge across between the balls here. That 
discharge is not only one with very high frequency but very 
high pressure, and I can show you that with the vacuum 
tubes filled with rarefied . Now you can see the high 
nature of the frequency of the discharge which is passing 
through. While these tubes are illuminated you can perform 
for yourselves an important: experiment. If you fix your eyes 
on the bottom part of the table and raise your head suddenly, 
you will see a series of lights in the air probably. Now let me 
put upon the screen a series of diagrams which will illustrate 
more clearly than any verbal description what is taking place 
in the case of these Leyden jars. This is what happens at the 
the moment when the spark passes. One point it is essential 
here to explain very clearly. The air and all other gases at 
ordinary atmospheric pressures can endure a certain maximum 
strain produced in them, and remain up to that point very good 
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non-oonductors or dielectrics ; but if the E. M. F. passes a certain 
point the air passes immediately into a perfect conductor. In 
the arrangement before us the outside coatings of the Leyden 
jars are united by a wire wound on a wooden frame. Hence, 
when the air-gap breaks down into the conductive condition, 
we have a circuit composed of this wire on one side, the con- 
ductive spark gap on the other, and these are separated. by two 


glass plates or condensers in a state of electric strain in opposite 


directions. At the moment the spark passes that strain is 
released and the whole system becomes a complete conductor, 
the spark is bridged across by something that becomes a con- 
ductor, and the next instant these bars are surrounded bya 
magnetic flux. The whole thing is an alternation between the 
strain in the jars and the magnetic flux round the circuit. 
Passing on now from these experiments I shall attempt to 
explain very briefly the operations taking place in this system 
of Marconi’s wireless telegraphy, and without 5 
historical details at all. In the last 20 years it has been wh 
that if electric vibrations are set up in a circuit which is an open 
circuit, if the number of alternations exceed a certain limit, the 
energy is conveyed right away from the system in the form of 
what is called electric waves. The people of Dover would be 
surprised to learn that what is meant by waves in physics is a 
periodic change—that in certain places, 5 in space, the 
game operations are being performed at the same time, and that 
constitutes what we call a wave. If we take a series of dots and 
throw upon the screen with the waves like this (a series of points 
of light) and make these move in the manner I have described I 
can easily illustrate what is meant by a wave. Another thing 
I will illustrate to you is this—the conditions under which 
we can set up an oscillation. When any object capable of 
being displaced, possessing the two qualities of inertia and 
resilience, the body while coming back to its original ition 
does so without oscillation. If we blow into one end of a 
U-shaped tube containing mercury, the mercury will be sent 
into the other tube, and it possesses the quality of inertia, but 
oscillation is caused if it is done suddenly. There must be in 
the medium the two qualities of displaceability and energy. 
There is no time to go into scientific history, but I will 
mention here that more than 20 years ago Prof. Hughes 


discovered that masses of filings were curiously senaitive to 


electric sparks, and could pass into conductivity if electric 
sparks were brought in contact with them. Many years elapsed 
before any attention was paid to this fact, and then a French 
professor discovered it again, and, further, Prof. Lodge 
discovered it too. That apparatus is now commonly called a 
sensitive tube. Between these two rods there is a very minute 
portion of finely-powdered metallic nickel. That tube is now 
in series with this galvanometer and the voltaic cell on the table, 
and at the present moment there is no current passing through 
because it is a low conductor. By making in the neighbourhood 
an electrio spark, that tube simply becomes a conductor, and 
the needle flies over the instaut it becomes such. Moreover, 
it has been found by Signor Marouni that a long vertical 
wire attached to a sensitive tube has the property of 
enormously increasing the distance at which it can feel the 
effect of an electric spark. The chief principle which 
underlies this industrial application of research, is that 
the sensitive powder tube when ing into the conductive 
condition can be made to complete another voltaic circuit, 
and so operate any ordinary form of telegraph instrument, 
The illustrious Hertz, about the year 1887, published investiga- 
tions which showed that he had realised the conception made by 
Maxwell many years previously, that an electric spark sends out 
into space something called an electric wave. The moment we 
have it in our power to start one little electric current in circuit, 
we can make use of that to start a bigger one. We have in 
the middle of the hall an apparatus, in connection with which 
there isa machine of my own, and by means of the circuit of a 
stronger voltaic battery a bell is rung. There is no connection 
with them, yet through space I can send signals by ringing the 
bell in long and short touches. There is one essential point 
about the apparatus which I must explain, and that is the 
operation going on in the transmitter and the receiver. The 
transmitter is an induction coil which creates a spark between 
these two long rods. The air, to begin with, is a perfect non- 
conductor, but the coil charges the rods, one with positive and 
the other with negative electrification, and that increases until 
the air breaks down and becomes a conductor. Then there is 
set up in the long rods an exceedingly rapid oscillating electric 
current, and that sends out an ether wave or electric waves. 
On the receiver it is essential there should also be long 
rods. You will see in the centre of the room two long 
rods from which wires descend. If we disconnect the rods 
from the apparatus, the bell will not ring. Not only can 
we ring a bell in this way, but we can do anything else that 
requires a circuit to be closed. By putting it in circuit with 
the circuit-closing instrument J can light a lamp and explode a 
mine. I can do it not only in this room, but miles away, and I 
can explode any number of-mines around Dover by simply 
touching a key in this room. [A fuse was then exploded 
by the electric waves sent out by the apparatus and with 
electric waves brought into the apparatus by the lung 
wires.] If you look at it from one point of view, that the wires 
act in this way, supposing you require to move a heavy weight, 
you get a rope and get men to pull on the rope ; and the long 
rod acts upon the forces in space and converts it in the E. M. F. s 
to act upon the sensitive tube and bring it into conductive con- 
dition. These experiments, I trust, will pave the way for a little 

more detailed explanation -of Marconi’s system. 7 
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And, perhaps, I may here be allowed to read the reply from 
M. Brouardel: ‘‘ Prof. Fleming, Dover.—Very much touched 
by the proof of friendship which the wireless telegraphy transmits 
to us. I address to you in the name of the French Aesdcia- 
tion for the Advancement of Science—our hearty congratula- 
tions and wishes for you and the British Association.— 
Brouardel.” Mr. Kemp tells me that from Wimereux they 
telephoned to Boulogne, and the whole thing was done within 
half an hour. We will call up the Goodwin lightship—it is 16 
miles from here. We have erected on the tower of this building 
a flagstaff with vertical wire, and I might mention at this point 
that one of Mn Marooni's inventions consists in putting one 
end of the wire in the earth, and by this means is enabled to 
send messages over an immense distance ; ix -fact, by changing 
that they have converted it from short distances to long dis- 
tances. We will put ourselves into instant communication with 
the lightahip, and ask them what sort of a night it is, whether 
their lights are burning, and whether they want the lifeboat 
sent to them. I will put one or two slides upon the screen to 
illustrate just the outline of the elementary principles of the 
receiving part of the apparatus. . Marconi has brought 
that sensitive tube to a marvellous degree of perfection. 
The metallic powder he uses is a mixture of silver and 
nickel, and with that delicate powder used a sufficiently 
strong force to communicate over 30, 40, or 100 miles. 
The next diagram shows the arrangement more in detail. 
The arrangement is simply a local battery, which, when the 
sensitive tube becomes a conductor, sends a current through 


the tube and through the circuit, and another circuit prints, 


down on tape dots and dashes in the Morse code. Then 


thera are several details of this apparatus which I have not 


explajned—the delicate and practical details which make all the 
difference in being able to use this apparatus to send messages 
over half a mile or 50 miles, Marconi discovered in the course 
of his investigations that the distance you can send varies with 
the height of the mast. Many persons have thought that to 
Communicate with America they had but to build 4 mast 1,000ft. 


high. But one of the facta to be dealt with was the electrical 


effects of the atmosphere. With regard to the experiment that 
has been shown you of e with the Good win light- 


ship, I trust before we leave we shall obtain the answer back 
again, and you will see for yourselves the possibility of making 


communication between land and ships miles away without any 
other operation than you have seen. 
conection with Volta's pile we have two forms of energy, one 
evidently of a kinetic character, which we call the magnetic 
energy, and one which is more analogous to energy of configura- 
tion or strain, which we call electric energy. These forms of 
energy manifest themselves as magnetic flux round, and electric 
displacements between, the conductors connected to theterminals 
of the pile. Moreover, we find that in the case of open cirouita 
and very rapidly alternating currents the energy associated with 
the conductor can be conveyed completely away from the 
conductor into surrounding apace by a wave motion then 
existing as radiant energy. The trend of physical investigation 
during the last half century has been to lead us to regard 


energy as something distinct from matter and yet as always 


associated with it. We have, however, no means of 
recognising energy in itself except in so far as it makes its 
appearance in association with matter as its vehicle, and we have 
no way of identifying throughout its transformations portions of 
that which we call energy in the same way that portions of 
matter can be identified in and through all their changes. A 
second part of the answer to our question, What is an electric 
current ? is that it is due to certain events or effects happening 
in the space-filling ether, the localisation of these events being 
determined by 1 5 we call the conductor. Any detailed 
answer to our question can only be expressed in terms of some 
dynamical theory as to the constitution of the ether and its 
relations to sense-perceived matter. When this century opened, 
Dr. Thos. Young made the first really competent attempt to 
apply the theory of an universal ether assumed to be possessed 
of merely mechanical properties to the explanation of the 
phenomena of light. Twenty years afterwards Ampére threw 
out a suggestion that the same hypothesis might supply the 
means of interpreting electrical facts. Joseph Henry upheld a 
similar view, and Faraday strongly supported it. Clerk 
Maxwell, in his splendid dynamical theory of the electro- 
magnetic field, first gave definite mathematical form and 
expression to a theory. including not only electric and 
magnetic but also optical phenomena in its grasp. Hertz, 
in 1887, with magnificent insight, verified its fundamental 
assumptions. Hence we see that, starting from Volta’s dis- 
coveries a century ago, the conclusion has been reached that 
the actions we oall an electric current if alternated 
rapidly enough in direction would end by producing a 
ray of light. We are, however, as yet in the region of con- 
jecture when we attempt to formulate a specification of the 
exact nature of the motional and configurational changes 
which must be at the root of observed effects. To devise a 
theory of the ether such that from the simplest possible 


assumptions can be deduced the facts: of electricity, magnetism. 


We have seen that in 


and optics may be said to be the aim of physical enquiry at the 
present time. 


While towards this goal the scientific army 
under the guidance of its gifted leaders marches on, it con- 
tinues to dispense material benefits which are appreciated by 


all mankind. But it also, as we shall freely admit, fulfils 
another and 


perhaps more perfect service. It reveals to our 
eyes the amazing complexity of structure which underlies the 
simplest of surrounding things, and points out regions yet more 
wonderful waiting to be explored. The unravelling of the 
tangled skein of cause and effect in the outer world of nature 
aftords to many intellects a fascinating pleasure, and it cannot 
be denied that when pursued in a disinterested and reverent 
spirit it is one of the highest occupations of the human mind. 


MANCHESTER CHARGES. 


We have received from the Manchester Corporation elec- 
tricity department a slip which has just been issued giving the 
different methods by which electric energy is charged for in 
Manchester. The first system consists in a charge of 5d. per 
Board of Trade unit consumed, with a minimum charge of 
8s. 4d. per quarter, and in the second system a fixed charge 
of £7 per annum per kilowatt of maximum demand is made, 
plus 14d. per Board of Trade unit consumed. This method of 
charge works out to a sliding scale, whereby the price per unit 
diminishes as the number of hours of use per annum increases. 
Two tables are given showing how the increase in consumption 
provides a decrease in charge per unit. ‘These tables are calcu- 
lated to show the number of hours the consumer must burn his 
lamps in order to obtain current at a certain rate, and they 
are extended beyond all practical use, as the last figures given 
are for 8,760 hours per year. To show how these figures 
vary, we give the following extracts from the tables: A 
consumer on the sliding scale must at least use his lamps 448 
hours to obtain his current at 5d. per hour, 611 hours to get 
his current at 4d. per hour, or 950 hours to get it at 3d. As 
this averages nearly three hours per day, it is not likely to be 
much exceeded, but of course a further consumption means a 
lower price. 

In the case of motive power two special rates are in use, 
of which the firat relates to consumers who guarantee to use 
their maximum demand for not less than 48 hours per week 
—to these consumers the fixed charge is remitted entirely, 
and they are charged only ld. per Board of Trade unit con- 
sumed; the second rate applies to consumers who use their 
motors for less than 48 hours per week—these consumers have 
the option of paying either by the fixed charge method, or at 
the rate of ond. per Board of Trade unit consumed without any 
fixed charge. | 


ROYAL PHOTOGRAPHIC SOCIETY. 


The forty-fourth annual exhibition of this society was opened 
on Monday at the Water Oolour Society’s Galleries, Pall-mall 
East, and will remain open till Nov. 11. Apart from a large 
number of lantern slides, there are 568 exhibits of pictures, 
most of which fully deserve the appellation ‘‘ pictures.” The 
gelatine, chloride, and albumen papers are relegated to the 
background, platinum, bromide, and carbon having been used 
almost exclusively, the former coming in an easy first. Some 
curious applications of colour by the use of silver and by paint- 
ing the positive with a brush charged with developer are shown. 
To electric engineers unacquainted with Lord Armatrong’s 
recent work on Electric Movement in Air and Water ” illus- 
trations from a supplement exhibited by the Autotype Company 
will come as a revelation. The prints, oolou carbon, are 
beautifully executed in three colours, and illustrate various 
phases of induction discharges. The exhibition is of necessity 
poor in apparatus this year, as no startling development has 

n made in this direction during the past 12 months, 
Messrs. Marion and Co. exhibit a new actinograph, and 
Messrs. Mackenzie an arrangement of slides and enve- 
lopes to facilitate daylight changes of plates. The most 
interesting exhibits are finely - ruled screens for colour 
photography, one set representing an outlay of 700. 
Examples are shown of ə simplified method of natural colour 
photography by trichromatic printing in transparent media. 
Also a set of 2in. square trichromatic light filters for natural 
colour photography and a set of three square and two circular 
light filters for orthochromatic work on the Cadett spectrum 
plate. Mr. J. Cadett also exhibits a colour sensitometer and 
orthochromatic plate standardiser. This instrument, by meana 
of diffused light passing through adjustable openings and selected 
coloured media and a series of diaphragms to the sensitive plate, 
affords an easy method of testing orthochromatism. It can also 


be used for colour sensitometry.. 
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when I pour off the oil which is clear and bright for use 
again at once and so separate it from the black dirty oil at 
the bottom of the can, which I put into a separate vessel 
from time to time until it accumulates to about a quart, 
when, if it has not already been used for drilling or scouring 
purposes, I purify it by filtering it through strong paper 
made purposely and purchaseable at the operative chemists. 
Filtering is a slow process, but by eS big funnel and 
filling it occasionally, no time need be lost. However, 
filtering is unpopular, and I think that quite as good 
results may be obtained by siphoning, the siphon in this 
case being a few strands of ordinary worsted laid together 
and soaked in clean oil of the same kind as that under 
treatment. The length of this “ siphon” is a few inches 
i.e , long enough to reach from the bottom of the vessel 
containing the dirty oil over the edge and well into a 
clean dry vessel provided to catch the oil as it siphons 
over. The vessel containing the dirty oil should be 
tilted well on one side so that the worsted may hang 
straight over the receiving vessel and touch nothing so 
that the oil may flow over the surface of the worsted by 
capillary action and not have anything to run into before 
it drops from the free end of the worsted. The free end of 
the worsted must be lower than the dirty oil, or the siphon 
will not act. This process is often quicker than filtering, 
and avoids all risk of breaking filter papers, and so letting 
dirty oil get into the clean ; and, besides, worsted is cheaper 
than filter paper, and can be cleaned by squeezing or 
washing in paraffin oil, etc., when it can be used again and 
again for months. The above will be found the best plan 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer. fen shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formulæ must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. : 

; QUESTIONS. 
203. When does it become expedient to change from the 
bipolar to the four-pole type of dynamo - J. W. B. 
204. Give a formula for calculating the effective voltage gene- 
rated in an alternator. How does this vary with changes 
in the proportions of coil and pole width ?—P. T. 
ANSWERS. 


Question No. 199.—Describe what you consider to be the best 
method of purifying oil—one suitable for all classes of oils. 


Best Answer to No. 199 (awarded 108.).— In refining and 
purifying oils, such means are adopted as, for. instance, as 
violent a aa in botling water, effected by forcing 1 8 
pressure steam from below through the mixture of oil an ing with mineral oils in almost all cases, and often 
water, then clarifying by repose and filtration through 5 3 k oils, 8 in casos. whore vegetable dil is 
coarsely-powdered charcoal or charred bones. In other required for special use, such as the pivots of delicate 
cases, when the oil contains foreign vegetable matter, it is 15 R hast 70 put the oil a lass vessels with 
agitated with 1 or 2 per cent. of strong sulphuric acid and some strips of thin sheet lead, and to let it stand for some 
left for several days, when the oil becomes greenish, and | onthe carefully covered over in the daylight. The lead 
deposits much fatty matter, or carbonised vegetable matter ; strips will soon become covered with a whitish gammy coat, 
then this and the free acid ig washed out, as before, bY and the oil be gradually bleached at the same time. The 
the steam and hot water, “or a weak alkaline solution, so lead strips may be removed, wiped clean, and replaced in 
as to neutralise any free acid,” and then left to clarify bY the oil until no further deposit is formed on them, when 
repose or is filtered. Another means of purifying is b the oil may be considered purified, but great care must be 
the aid of chlorine, nascent oxygen, bypochlorous acid; exercised in removing it from the purifying vessel, or the 
and by exposing them to the action of a mixture of black very fine deposit, which settles very gradually, will be run 
oxide of manganese and hydrochloric acid, or black oxide off with the oil, and so make it appear turbid and necessi- 
of manganese and salpburic acid, or with a solution of tate a further period of rest for fresh settlement. Oil s0 
bleaching powder, “the so-called chloride of lime,” and Fen tad dooa not become zummy -FE O-A pai 
sulphuric 15 ary then . 5 A er SS Wi 466 85 ne 75 56 “The ber matkad 
strong solution of tan may be advantageously: used in nswer vO. h Zip 4 
conjunction with the above (using the 5 first if any of | of purifying oil is, I consider, by yen heap vagal oe 
the acid processes are adopted) for the purpose of separat- | Which there are several good types on the market. 
ing the gelatine as a solid precipitate of tannate of 6 
gelatine. Chromic acid, which is a 5 oxidising 
agent, is also used for purifying oils; it is set free 
by addition of sulphuric or nitric acid to potassium 
bichromate. But in many cases simple filtration 
through newly-burned charcoal is sufficient. for the 
purification of some oils, the organic impurities being 
oxidised by the gas which is condensed within the pores 
of thecharcoal. Many of the patented devices for purifying 
oils are based upon the principle of oxidising the impurities 
and thus converting them into the state of charred solid 
particles that may be separated by filtration. 

But the best and cheapest method is that of agitation 
with hot water by means of steam pressure ; for this can be 
made a permanent piece of apparatus, taking up very little 
room and time. The condition of the oil can be determined 
approximately by the thermal test—that is, by the addition 
of sulphuric acid—as considerable development of heat 
attends the addition of sulphuric acid by means of the 
chemical action brought about. By mixing fixed quantities 
of acid and oil, and making a comparison with standard 
pure oils as to the rise in temperature, very useful informa- 
tion can generally be obtained as to the character and to a 
great extent the amount of foreign matter present.—J. C. B. 


Answer to No. 199 (awarded 5s.).—Preaumably this 
question refers to the oil caught after running through 
the bearings of machinery, some being mineral and some 
vegetable. As a rule I get good results by allowing the oil 
so collected to stand in covered cans for a few days so that 


the solid particles of dust, dirt, etc., may fall to the bottom, 


best is the “ Warden ” oil filter and purifier, in which the 
oil is not only passed through a filtering medium, but also 
thoroughly washed, and it is claimed that this filter deals 
satisfactorily with all classes of oils. A section is given of 
this filter in Fig. 1, and its mode of action is as follows: 
The bottom chamber, D, is filled with pure warm water, 
which is heated by means of a steam-pipe passing through 
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the filter under the false bottom. The waste oil is poured 


in at top of filter, and ses through the pan of waste, 
which collects nearly all the impurities. This pan extends 
to the nickel-plated rim, and every drop of oil must pass 
through the waste. From thence it flows into the chamber A, 
and through the perforated tube, B, in the direction shown 
by the arrows on to perforated filter plate, C, where the 
increased weight of the water has a tendency to keep the 
oil back in the tube, B. However, the pressure of oil in 
chamber A forces it down and spreads it over the plate, C, 
in a very thin film, which constantly changes surface and 
grows thinner as it travels from the centre, thus exposing 
every particle of waste oil to the action of the water. When 
the oil leaves the filter plate it is thoroughly mixed with 
the water which washes it out, and separates by gravity all 
remaining impurities, which settle in chamber D, and can be 
removed through cock No. 2. When the oil separates at the 
water-line it is pure, and can be drawn off from cock No. 1. 


Another good type of filter is the “ Wells” patent, 
shown in Fig. 2. In the smaller sizes the dirty oil is 
placed in the top receptacle, whence it percolates through 
the upper filtering pad in a downward direction, and 
from thence is conducted through a tube to the lower 
surface of the lower filtering pad, through which it is 
slowly forced by gravity, and finally flows over the top of 
this pad into the receiving receptacle below, from whence it 
is drawn as required. The dirt and other suspended 
impurities are stopped by the filter pads. In the larger 
sizes the oil is introduced into a top chamber, where it is 
allowed to settle, and only the top clearer portions are 
drawn off by means of a special siphon, and allowed to pass 
through filter pads. This is clearly shown in the illustra- 
tion, which also shows the screw arrangement, by means of 
which the pressure of the lower filter pads upon each other 
can be adjusted to suit the character of the oil. Filters of 
this type are very useful for small central stations, or for 
installations where one or two gas-engines are in use.—A. B. 
Question No. 200.—Discuss fully the advantages and disadvan- 

tages of municipal ownership of electric tramways. 

Best Answer to No. 200 (awarded 21s.).—The whole 
question as to the advisability of municipalising tram- 
ways—electric or otherwise—has been discussed over and 
over again, but the controversy has always been waged 
around the general question, Should tramways be muni- 
cipalised 7” no notice whatever being taken of the different 
circumstances prevailing in various cases. No definite 
answer to this question has yet been arrived at, for the 
excellent reason that there is no possible general answer. 
In some cases it is very clearly advisable for tramways to 
be controlled by the local authorities, whilst in other cases 
the very idea of munici 
lately impossible of fulfilment. As a rule, also, the discus- 
sion is carried on by men who are prejudiced in one direction 
or the other. Oa one side are men, usually town coun- 
cillors and the like, who want to municipalise everything 
in order-to gratify their vanity ; on the other side are men, 


‘petty jealousies which would constantly be going on. 


control is absurd, if not abso- 


usually with interest in large companies, whose interests. 
would be jeopardised by wholesale municipalisation. There 
are even cases on record of men who profess to be unpre- 
judiced pronouncing the very idea of municipalisation as 
“rank socialism ”—to quote one well-known speaker at a 
meeting of the Municipal Electrical Association early in 
the present year—and denouncing it wholesale in con- 
sequence, without giving any consideration to the main 
issue in question—namely, whether the general public will 
be better served by municipal or company control of any 
particular traction system. The whole question, like so 
many important questions, resolves itself into one of 
pure commonsense, Consider a few cases. Take first a 
tramway such as the “Potteries” system. Here we have 
a tramway—or is it a light railway /—connecting and 
running through various towns and areas controlled by: 
different municipal authorities. Should such a system be 
municipalised ? The answer is obvious. If it were, all its 
different parts would be under different control; the muni- 
cipal authorities of all the districts traversed would have 
different ideas, both on the constructional details and on 
the working of the system, as no two public bodies, let 
alone a number, are at all likely to agree on every point 
which arises for settlement. Of course, in such a case as 
this, if in spite of everything the neighbouring authorities 
do decide to have a joint municipal tramway, a tramwa 
committee would be formed, with representatives from eac 
district ; but this would not get rid of the 5 and 
n such 
a case as this, then, municipalisation is out of the question. 
Considering now the case of a large town in which the 
tramway is to be a purely local affair —i. e., one in which 
the whole system lies within the municipal area of the 
town—it is quite obvious that in this case municipalisation 
would generally be possible, and we may therefore consider 
the advantages thereof in such a case. It should first be 
mentioned, however, that the general term “municipal 
ownership” is commonly used to mean either that the local 
authority simply owns the tramway and lets the working of 
it out to a company or individual, or that it both owns and 
works the system itself. With to actual ownership, 
it requires very little consideration to decide in favour of 


the municipality. To begin with, there is the usual advan- 


tage claimed for municipal ownership of any kind of under- 
taking—namely, the fact that a corporation can borrow 
money more cheaply than a company or individual, and 
therefore has less to take off yearly takings for payment of 
interest on capital. Besides this, an advantage of actual 
ownership by the corporation is that the building of and 
extensions and od aa to a tramway system involve the 
pulling up and making good again of the roads, work which 
is always better left to the local authorities, as friction is 
pretty certain to occur between them and a company if the 

tter undertake such work. As a rule, also, a corporation 
can do this kind of work more cheaply, at any rate if it is 
doing it for itself, but in some cases—and the writer is 
mindful of one case in particular—companies have given 
the local authorities the job of making good the roads, at 
the latter’s special request, and found on receiving the bill 
for the work that they could have done it for something 
like half the price themselves. 

Coming now to the question of the working of a system 
of trams, it has repeatedly been urged that a company can 
carry on an undertaking of this kind more cheaply than a 
corporation ; in many cases, indeed, where both systems of 
control have been tried, this has proved to be the case. 
There is, however, absolutely no reason whatever why this 
should be so, and all that is required to remedy such a 
state of affairs is for the corporation to have a thoroughly 
efficient engineer in charge of their system, and not to 
hamper him with their own fads, as they too often do. Let 
him be responsible for the cost of working the undertakin 
and then, if he is the right man in the right place, there is 
no reason why.working expenses should be greater than they 
would be under company control. Supposing it were really 
impossible for a corporation to work as cheaply as a 
company, it should not be forgotten that it can afford to 
spend more owing to the smaller amount of interest it 
has to pay on capital, as already explained, and to the fact 
that it no dividends to pay. For this latter reason, 
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also, a corporation does not require to make a profit over 
the amount required to put by for sinking fund and 
depreciation of plant, and therefore if a profit is made one 
year the fares can be lowered the next, thereby benefiting 
the public, and at the same time making way for a further 
decrease of fares owing to the resulting increase of traffic. 
It might be hinted that they might also benefit the elec- 
trical profession by raising the salaries of their engineers, 
which in general are very low. The system of making the 
users of the tramways pay the rates of the local com- 
munity—i. e., of applying profit from the tramway to the 
lowering of rates—is not to be recommended, unless the 
fares having been lowered to the practical minimum, a profit 
still insists on appearing in the balance-sheet. Unfortu- 
nately, such a luxurious state has not yot been reached by 
any tramway system, but it is by no means impossible of 
accomplishment, providing a go-ahead policy is pursued 
throughout. In favour of corporation control is also the 
fact that, as a rule, the local public take more kindly to an 
undertaking controlled by the local authorities than to one 
controlled by a company, the latter being looked upon as 
a money-making-at-the-expense-of-the-community concern. 
A great number of other so-called advantages and dis- 
advantages of municipal and company control are frequently 
given, but most of them are imaginary, and the same reason 
is given two or three times over, but in different form, 
thereby lengthening the list of advantages for one system 
or the other. The points above mentioned are the chief 
ones, and the writer, who has more interest in company 
than in municipal control, but has looked at the matter in 
an absolutely impartial manner, is bound to admit that 
they are practically all in favour of the municipal autho- 
rities. It should be remembered, however, that this applies 
ony to “ borough contained ” tramways. 
question which * authorities should ask them- 
selves before deciding to have a local tramway of their 
own is, whether it would be beneficial to their borough if 
a tramway were built connecting their area of control with 
those of neighbouring towns, and they should try to 
discover from the leading traction companies whether such 


a scheme is contemplated by them. If it is, then they | 


should consider the matter still more carefully. They 
have, broadly, three courses open to them: (1) they may 
leave the company to own and work the whole system in 
their area and outside, and this in most cases would be the 
best plan ; (2) they may elect to retain the actual owner- 
ship of that portion of the line in their area and leave the 
working of the whole to the company, but this, as mentioned 
in connection with tramways like the Potteries system, 
would be very bad policy, although, of course, nothing like 
so bad as if they desired to work the portion in their 
district themselves, which would be out of the question ; 
(3) they may proceed with their own local tramway, deciding 
to own and control them themselves, but to allow the 
company’s tramcars—for, as already asserted, a company 
must control an extended system between different towns— 
from other districts to pass over their lines for a considera- 
tion. The chief difficulty would be in connection with the 
energy used by the outside cars in passing through the town. 
The company might lay its own feeders and have its own 
trolley wire (assuming it is an overhead system) alongside 
the corporation’s, although this would rather complicate 
matters. Probably the best method would be for the com- 
pany’s cars to use the town supply while in the local area, 
the corporation charging a fixed amount per car run through 
the town. In any case the company would have to lay 
feeders through the town, unless they had two or more 
generating stations, at least one on either side of the town ; 
as these feeders would, however, not be tapped in tho 
municipal area, no complications should arise. It is hardly 
necessary to add that some kind of agreement as to gauge, 
voltage, etc., would have to be come to between the parties, 
or in the case of a company wishing to pass its cars over a 
system already at work or decided upon, they would have 
to build their cars to suit this system. Such a case as this 
has not occurred, so far as the writer is aware, but, although 
at first sight it resembles case (2), it appears to be quite 
feasible, the difficulties—the chief of which have been 
mentioned—not being by any means insuperable. 

Before completing this answer, there is another question 


which is often asked, and which may be briefly considered. 
It is customary for opponents of municipalisation, when 
they find all their arguments worsted, to put the question, 
Where is this municipalisation to end?” Of course the 
answer is that municipal authorities will“ find their level,” 
like everybody else, and here again commonsense is the 
determining factor. ‘Should the sale of, say, meat or 
bread be a municipal monopoly!“ ‘Should one’s clothes 
be made by a municipal tailor?” Nobody would give any 
answer other than a negative to such questions as these, 
and the reason is that commonsense revolts against the 
very idea of such things. Does one’s commonsense revolt 
against the idea of a municipal tramway ? No; or, at any 
rate, the writer's does not, and he prides himself on bis 
commonsense. 

To sum up, then, the problem has been resolved into two 
simple and perfectly clear cases, in one of which the muni- 
cipal authority holds the advantage, and in the other the 
company, the former case being that in which the tramway 
lies wholly within the area of control of the local autho- 
rities, and the latter that in which it traverses land under 
the control of other authorities. And, in addition to these, 
there may arise special cases, such as the one suggested in 
which an outside company’s cars are allowed a right-of-way 
over the lines of a system under local municipal control.— 
C. H. R. T. 

Answer to No. 200 (awarded 10s. 6d.).—There is no 
question which has during the past few years absorbed 
greater interest and involved more discussion than tbe 
topic of municipalisation. It is a matter of paramount 
importance, not only to citizens, but countrymen, and pre- 
suming for a moment that the pros and cons. of the question 
were disposed of, we find ourselves in a further labyrinth 
of argument as to the precise point at which a halt must be 
called in the march of municipalisation. It is really upon 
this point that the question of municipal ownersbip of 
tramways may be said to turn, because, after all, munici- 


‘palisation of various undertakings is now an accomplished 


success, not only in the case of various supplies other than 


that of tramways, but in the case of tramways themselves 


It becomes then a matter of investigation as to the 
results of the working of the various tramway systems 
under municipal control, and against these we must con- 
sider the working of similar undertakings controlled by 
private companies. It must be borne in mind, however, 
that a cursory perusal of the returns of income and expendi- 
ture cannot be held as a criterion of the success or non- 
success accruing to municipal or private ownership as 
the case may be. In the first place, not only must 
the accounts be subjected to careful investigation, but, 
secondly, consideration must be given to the numerous 
characteristics of the service and possible side issues, which 
may influence to a very considerable degree the balance of 
accounts. Speaking generally of various undertakings 
which have from time to time been placed under manicipal 
control, it may safely be said that in the majority of cases 
the supply has been more efficient, and ultimately, if not 
contemporary with the acquirement of the undertaking, the 
service has been cheaper than was previously the case under 
the regime of private enterprise. It is but natural that the 
expense involved is bringing about so satisfactory a state of 
affairs should interfere very large with the net surplus, and 
perbaps in this matter our corporations are inclined to 
overstep the mark, but the fact remains that municipal 
undertakings should not be run for profit, any anticipated 
surplus being disposed of in the manner indicated, and to 
the best advantage of the ratepayer. No branch of public 
service has been more widely municipalised than water 
supply, and it is natural that the commodity, which is 
perhaps the first requirement of any organised commumty 
should be under the control of that community The 
acquirement of water supply has in several cases involved 
heavy expenditure and an increase in rates, but almost 
invariably the action of the governing body has been amply 
justified by the improved service at reduced 1 In 
more than two-thirds of the county boroughs of England 
and Wales the water supply is in public hands, and all 
large Scottish towns have a municipal service. | 

And here we have an argument in favour of municipaliss: 
tion which may also be applied to tramways to a certain 
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degree. Consider the water supply of two of our largest 
cities—Glasgow and Manchester. In the case of the 
former, the Corporation of which city stands forth a 
pioneer of municipalisation as having embarked upon more 
Important and enterprising schemes than any other public 
y, the water companies were bought out in 1855, and 

at a cost of over a million a supply was introduced which 
stands practically unequalled. The Corporation acquired 
Loch Katrine, a sheet of water of about 3,000 acres, some 
40 miles from Glasgow. The city is supplied with 54 
lions pe head per day, and the possibility of a water 
amine from drought is entirely precluded. In the case 
of Manchester, the private water supply was a record of 
5 failure, and after acquiring the works for about 
half a million and subsequently sinking a further two and 
a half millions, the Corporation introduced a Bill to autho- 
rise a supply from Lake Thirlmere. From this lake, some 
95 miles from Manchester, an area of about 90 square 
miles with a population of over a million is supplied with 
water. Had municipalisation not been carried out in these 
and other similar cases, but the supply of water left to the 
mercy of private companies, would these large communities 
be in possession of their first-rate service? Is it not more 
5 that the lot of a portion of the citizens of the 

etropolis would be theirs ? 

Similar instances might be cited regarding the supply 
of gas, electricity, and other commodities, which, if not 
literally, are practically a necessity. A tramway may not be 
considered a necessity, but in course of time—and particu- 
larly is this true of electric trams—they become so, creating, 
as they do, a traffic which did not previously exist, and 
inducing many of the public to become passengers who 
previously did not travel, or, if so, reached their destination 
by other means. There is no doubt, moreover, that the 
interests and requirements of the ratepayers would be more 
closely studied where the tramways are in the hands of the 
municipality. So far as the ownership of the track is con- 
cerned, it strikes one as but natural that the streets and 
roads of any municipality being under the control of the 
governing body this control should include the tramway 
track. As a matter of fact, this is generally the existing 
state of affairs. Under the Tramways Act of 1870 any 
local authority was empowered' to obtain a provisional order 
for the construction of tramways ; but, while every facility 
was afforded to permit of acquirement after lapse of 
lease, the necessity of handing over the working of the 
tramways to a private company was expressly involved. 
The acquirement of the working, however, has been 
merely a matter of time, until we now find that 
the majority of the local bodies are working their 
trams or are procuring powers to do so. Contemporary 
with their acquirement of these undertakings, we find the 
municipal bodies adopt some form of mechanical traction, 
and in most cases this means electric traction. 

Here, then, we have a very important argument in favour 
of municipal ownership which will apply in the majority of 
cases, for all important municipalities, possessing as they do 
an electricity supply, have placed at their disposal an excep- 
tionally good consumer, the acquirement of whom will 
doubtless result in a reduced cost of generation, and, of 
course, a reduction in price per unit. In short, these 
respective undertakings become mutually advantageous 
one to the other, and the ratepayer obtains the benefit. 

We now arrive at what, in the writer's opinion, is the 
limiting point of municipalisation. So soon as the concern 
shows indications of becoming a source of profit, judicious 
expenditure’ to procure improved service, reduced fares, 
or betterment of employés should be arranged, as thereby 
not only are the interests of all or nearly all the 
ratepayers fully served (and it is only such undertakings 
which should be placed under municipal control), but, in 
addition, the municipality cannot be accused of trading for 
profit; and last, but not least, the necessity for vexed 
discussion as to appropriation of profits is entirely obviated. 
So far, then, as the citizen or ratepayer of any certain 
municipality is concerned, there are no doubt advantages 
to be obtained by municipal ownership of electric tramways, 
but consider the position of the various bodies of ratepayers 


throughout the country. We find each municipal body |. 


acquiring its own tramways, adopting some form of 


mechanical traction, and placing in the hands of the 
citizens a perfectly satisfactory service. In course of time 
extensions become necessary, and each municipal body 
carries these out from time to time within its own area, but 
the question of intercommunication, which is daily becoming 


more important and necessary, is not approached in an 


amiable manner, if at all, and in this respect the general 
interest of the community at large would probably be more 
efficiently served by private enterprise. 7 

The question of management is one which has been 
brought forward on numerous occasions as in favour of a 
private company, but on coming to analyse the matter the 
writer fails to see wherein the distinction really lies. In 
the one case the undertaking is governed by a board of 
directors, and in the other by a corporation committee. 
The former represent the shareholders, for whom, together 
with themselves, they are desirous to obtain as handsome 
a return as possible. The latter represent the ratepayers 
in general, at whose service they wish to place a means of 
transit as efficient and satisfactory as possible ata minimum 
charge, and under exemplary conditions to their employés. 
The chairman of committee is probably qnite as well 
informed on tramway matters as the chairman of the com- 
pany, and in both cases the traffic is entirely in the hands 
of the manager. ? 

As already pointed out, the succcss of an undertaking of 
this nature must not be gauged by financial returns in the 
case of a corporation. An instance of failure in municipal 
ownership of tramways one often hears quoted is that of 
Huddersfield. Now, the conditions relating to this under- 
taking are unique, as its working has been handicapped by 
hills and crippled by casualties. The Huddersfield Cor- 
poration was the first local authority in England to obtain 
parliamentary powers to work its own tramways by the 
Huddersfield Corporation Act, 1882. Just at the outset of 
the undertaking a car was overturned, involving compensa- 
tion to the tune of £10,000. A few years later the bursting 
of a boiler necessitated a further abstraction from revenue 
of some £2,000. Huddersfield is a town of very stiff 
gradients, and several extensions have been carried out, 
which, while no doubt suiting the convenience of the 
citizens, or a certain portion thereof, have not proved a 
‘source of revenue. Moreover, since 1888 an eight hours’ 
day has been in vogue among the employés, and we under- 
‘stand that this is the only system in the country where 
this obtains, and at the same time the wages are above the 
average. In the matter of extensions and labour the Cor- 
poration has probably been ill advised, and, as the writer 
mentioned above, the tendency to overstep the mark in 
labour matters is often too strong in corporations where, 
perhaps, personal interests are involved. Beyond this, 
however, a private company in Huddersfield would in all 
probability have met the same reverses, and, as has been 
the case elsewhere, the Corporation would in all likelihood 
be looked to as a means of salvation. 

But turning to what is admittedly the most succcessful 
tramway undertaking at present under municipal control 
the Glasgow Corporation tramways—one need only com- 
pare the present improved service with that of the private 
company who held the undertaking a few years ago to 
become thoroughly convinced of the advantages of muni- 
cipal ownership. The financing of the undertaking is 
unique. After due allowance is made for interest and 
sinking fund, depreciation, permanent-way renewals, and 
general reserve fund, the surplus is paid to the common 
good fund. This fund is applied to objects directly bene- 
ficial to the city and its inhabitants, and it was from this 
fund that in the first instance the capital was obtained for 
the construction of the tramways. The committee still 
pay into this fund the cquivalent of the amount paid by 
the old company. The service is the best horse service in 
the country, and the conversion to mechanical traction is 
being now carried out. As already indicated, the appear- 
ance and efficiency of the service is sufficient argument in 
favour of municipalisation, and in several towns where the 
tramways are partly under municipal control and partly 
worked by companies the comparison is most conclusively 
in favour of the former from this point of view. —A. M. O. 


Answer to No. 200 (awarded 108. 6d.).—In considering 
this subject, it seems % me that the first and chief thing 
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to bear in mind is that the town council is really in the 
position of a trustee, and that its principal duty is to 
arrange the public affairs of the town in the best way 
possible, as economically as possible. The obligation to 
carry on certain work involves the right to collect the rates, 
and a good council prides itself on the lowness of the rates, 
the people’s criterion of the efficiency of the council they 
have elected, because naturally the people’s final reckoning 
is advantages gained v. cost. But the council is not free 
from pon opinion, which also rules votes, and so the 
council, at least to a certain extent. Now it sometimes 
occurs, unfortunately, that public opinion is not easily 
obtained just when a council has to decide, being sometimes 
hidden by the great clamour of a fow, and sometimes by 
the silent apathy of many, sometimes by the business 
aptitude of astute wirepullers, and sometimes by a public 
scare, which may, and often does, take the form of a word 
with a vast imaginary meaning, such as “monopoly.” The 
present fear of allowing a monopoly to arise is certainly to 
a great extent groundless, especially with regard to tram- 
ways, because if a tramway charges too high a fare omnibus 
competition at once enters to check it; but now there is a 
prejudice against a new monopoly, and prejudice is blind 
to the future, so relentless electors, shunning their spectre 
“ monopoly,” urge on a town council, bolstered up by its 
powers,” to forget its trust and responsibility and to obtain 
a loan on the security of its right to gather the rates. The 
council, glad to have an opportunity to offer hopeful 
platitudes to the electors, talks about making profits 
relieve the rates,” “improving the condition of the workers,” 
ete. All this may or may not be realised. Some tramways 
pay well and some not at all. Suppose a town council had 
ised a loan to make a tramway and it did not prove 
successful, the town council could not go bankrupt as a 
company would and the extent of the loss be definitely 
known, but the rates would be burdened for years with a 
loss of unknown extent, because a special loan extinction 
fund would bave to be formed, and a special charge for 
dealing with it would have to be met. Is a trustee justified 
in running this risk? I say, “ Not justified.” If, however, 
people like to form a company and enter into a risk, the 
whole matter is different; they burden nobody but them- 
selves, and even that only to a limited extent. Again, the 
one object of the company is to make profit, and share- 
holders have votes according to their interest in the com- 
pany. They are comparatively few in number, and meet 
once a year for report and discussion, so that the share- 
holders can and do give the directors a lead ; but with a 
town council every elector has one vote, and either nobody 
goes to the candidates’ meeting or else so many go that the 
meeting is unmanageable, and business is impossible often 
because some noisy person wants to make himself popular. 
The directors of a company are under restraint all the year 
round, because they must make a profit and often pay 
an interim dividend. They have to steer clear with 
their shareholders, their customers, and often the Stock 
Exchange, or the price of their shares will tell tales, 
but a town council is under no sort of control from 
the electors, except just before election time, and 
often it cannot even get guidance from its accounts 
befure the end of the half-year, because the accounts 
are bulky and often have to pass through much “ red- 
tapism,” whereas most companies’ accounts are made up 
monthly or even weekly. Further, directors are generally 
chosen for some special fitness, but anytody can be elected 
as a town councillor simply because he offers himself; 
directors have to take a substantial interest in the company, 
but town councillors none, so directors have something to 
lose if the business does not pay, bat town councillors lose 
nothing, and if men do not risk a considerable sum of their 
own they ought not to risk one penny belonging to others. 
Trams may be superseded any year, inventors are many 
and active, horseless carriages are already with us and not 
far from a success, many people ride bicycles, etc., and the 
day seems not to be far distant when everybody will have 
some sort of carriage; where will tramways be then ? 
They are much disliked now by horse owners and drivers, 
they are costly to maintain, and cause much annoyance to 
traffic by monopolising the centre of the road at all times 
and three-quarters of it at repairing times. Of course, the 


town council does not have toask permission to break theroad 
up, but this is only a formality and does not counterbalance 
the cost of maintaining the middle of the road, which cost 
is borne by the tramway companies practically to the reliet 
of the rates. 
the fall of some 500-volt wires in busy thoroughfares, I 
fancy further objections will be raised to tramways, and 
inventors will find a further stimulus. Some town councils 


When a few accidents have resulted from 


may think it of their duty to provide means of locomotion 
for congested populations at the lowest fares possible, and 


that the security of the rates enables them to borrow capital 
at low interest, but, on the other hand, we must consider 
their trusteeship condition, and that our existing methods 
of employin 
are reall 
businesslike basis. It is not advisable, nor is it fair, for a 
town council, backed by the rates and practically owning 
the roads, to enter into competition with other carriers, 
because cheap fares below a certain limit are not wanted; 
all the people riding are not ratepayers, but merely visitors, 
and it is very easy to keep the books of the town council 
so that the rates may subsidise the tramway without 
showing it—e.g., a tram company going through a town 
maintains the middle of the road and saves the authority 
a considerable sum, but the authority takes over the tram- 
way, and instead of passin 
the authority fresh) piece of road to the tramway accounts 
it is 
the new tram undertaking is actually subsidised by the 
ratepayers, or, as some people would put it, anybody is 
carried part of his journey by charity, whic 
certainly be beyond the “ powers” of any town council, 
and in the opinion of some would tend to pauperise the 
riders. If I buy a share in a tram company and get a 
dividend of 5s., am I not a better class of citizen than if 
I get the 5s. indirectly by deductions from the rates ; 
should I not have more self-respect and be a better 
example to others for thrift? Also if a town council can 
borrow at low interest it generally has to pay more officers 
at higher salaries than a company, and I think present 
experience shows that it must expect more trouble with its 
servants than a company gets, unless it can see ita way through 
election times more clearly than now and 
of the awkward clauses which trades unions have compelled 
some councils to insert in their contracts and contractors 
have had to expunge. I cannot think that it is good to check 
ordinary business enterprise in this way, or that a town 
council is 
any 
catch phrase by saying that it has more fixity of tenure 
than a company, but this is a very doubtful state- 
ment in view of t ) 
disposed to think that in the event of any town council 


capital under the Limited Companies Acts 
we able to do all that is necessary on a sensible 


the cost of repairing this (to 
passed to the ordinary road repairing account, and so 


would 


to steerclear 


propery occupied when competing with 
0 


form trade. A town council may e à 


he Tramways Acts; and I am rather 


enterprise turning out a failure, that very ted phrase 
“fixity of tenure” would not be highly esteemed by 
succeeding generations, who would probably consider 
themselves much better served by a successful “ monopoly.” 
But councillors try to be careful, and wait until they see 
an enterprise paying well; then they enter it, forgettin 
that many a company has bought a good paying concern 

a successful man who could foresee that he could no longer 
hope to make it profitable. It used to be the general rule 
that town councils should do necessary work which could 
not yield a trade profit, but now we find them owning 
docks, cemeteries, model dwellings, tramways, electric and 
gas plants, and one with a canal. Where shall municipal 
trading stop? What shall stop it? Disaster? Compare 
English railways with foreign—is not competition good! 
(See Sir John Lubbock’s speech in the House of Commons 
last February, reported in the Electrical Engineer of 
Feb. 24, 1899.)—F. G. A. 


CHELTENHAM ELECTRICITY WORKS. 


The accounts of the Cheltenham electricity works made 
up to March 31, 1899, have just been issued. We give 
herewith the revenue account, general balance-sheet, and 
statement of electricity generated, sold, ete. 
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REVENUE ACCOUNT. i 
Generation of Electricity. £ 


Dr. 8. d. 
Coal and other fuel . £1,322 7 1 
Oil, waste, stores, eto . 4 
Salaries and wages 975 2 4 
Repairs and maintenance to buildings 5 17 5 
Ditto, machinery. . 79 13 0 
Carbons and miscellaneous ............... 29 15 6 f 
2651 11 8 
Distribution of Electricity. 
Salaries and wageessss 63 13 4 
Repairs, etc., mains and services ...... 65 17 7 
Ditto, house ponnections ...............008 116 7 7 
Ditto, sub- stations 76 6 8 
— 322 5 2 
Public Lampe 
Salaries and wages. . . . 2à. 277 4 7 
Carbone, renewals, etc. PEA . 18 9 8 
— — 460 14 3 
Rents, Rates, and Taxes. 
EEC A % 25 0 0 
Rates and takes 117 8 3 
— 142 8 3 
Management Expenses. 
Salaries and wages—engineer............ 85 0 5 
Ditto, ede. 141 6 1 
Ditto, collector .......cccccssccccee . 10 0 0 
Stationery and printing 65 0 4 
General charges .......... A T 71 18 10 
— 373 5 8 
LOW OXPONGGOD e ra 215 9 
Special charges—ineurances..........00.c.0 sesresseessssoe 12 5 0 
3,965 5 9 
Lees goods sold, et-. .. ⁊ . 104 4 6 
3,861 1 3 
Amount carried to net revenue account 2, 148 17 3 
£6,009 18 6 
Cr. 
Electric energy at 6d. per unit, £3,711. 58. 3 I.; lees £ R. d. 
cash discounte, £169. 17s. 9d. Au. .· . 3,541 7 6 
Electric energy at 5d. per unit, £211. 78.; less cash 
discounts, EIO. lle. 4d·oUOL˙ Vb 200 15 8 
Electric energy at 4d. per unit, £180. 188. 11d.; less 
cash discounts, £8. 13s. Ce... . 3 172 5 6 
Electric energy at 3d. per unWddmuU— eee ees 86 12 4 
Electric energy sold by contract, £57. 10a. 6d.; lees 
Cash discounts, 98. Gee 57 1 0 
4,058 2 0 
Löss robatön soa sccmeriovidrsit Siada ces teusestsasacesaines 254 0 6 
3.804 1 6 
Public lighting. CCC 2,203 12 0 
Meter rente . c sane 2 5 0 
£6,009 18 6 
GENERAL BALANCE-SHEET. 
Liabilities. £ s. d. 
Capital account - amount received. ore 67.685 0 0 
Sundry oreditora— capital account, £2,110. 6s. 5d. ; 
revenue account, £465. 3a. T0000... . 2,575 10 0 
Interest on deben ture 462 11 9 
Sinking fund provision account V 1,141 6 7 
Cash due to treasurer — capital account, £5,408. 
176. 7d. ; revenue account, £4,822. Os, 2d. ......... 10,230 17 9 
Amount of sinking fund . e 3,397 9 1 
£85,492 15 2 
Assets. £ s d. 
Capital account amount expended for works......... 75,125 3 3 
Stores in band: coal, £9. 7s. lld. ; oil, waste, 
etc., £80. 7a. lld. ; carbons and general, 
284. 10s. 0e. JC 174 16 3 
Sundry debtors for electric energy to March 31, 
eae e ames: Aylae 36 
Other debtore—goods sold, ett 80 9 0 
Net revenue account—balance at debit thereof ...... 5,486 19 8 
Electrical engineer's advance account. . 95 14 5 
ne Sinking Fund. 
Sinking fund investments, £1,990; borough treasurer 
(cash at bank), £1,407. 98. 1d —u—̃ . enes 3,397 9 1 
£85,492 15 2 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC 


Number of customerttr cessersccscsceccncccrsccesscecseres 302 
Number of 8-c.p. lam[d e — 18 980 
Electricity generated, in B. T. unit . 507.830 
Usod in street lamps ee 192,712 
Sold to private customerttt „ 183,122 
Used at electric works 16 898 
Used at electric works, central offices, stores, etc., for 
lighting, and for testing and drying transformers, etc. 14 800 
Unaccounted for JJC cau E TTA 100, 298 
Maximum rate of supply —kilowatbtteeee . ši 360 
Total capacity of plant, including spares—kilowatte ...... 800 


Number of public lampe: arcs, 134 ; incandescents, 13, 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Bray.—The Urban District Council invite tenders for electrical 
supplies for the next 12 months by Oct. 2. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Salford —Tenders are invited for about 500 central and 100 side- 
arm or span-wire steel tramway poles by Oct. 17. 


Swansea.—The Corporation require tenders for engines and 
dynamos by Oct. 9. Particulars in our advertising columns. 


Barking.—Tenders for boilers, engines, cars, switchboard, 
equipment, etc., for the Barking and Becton Light Railways, 
close Oct. 24. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 


Rotherham.—The Corporation invite tenders for the supply, 
delivery, and erection, and the carrying out of various work 
connection with tho electric lighting of the borough. Tenders by 
Oct. 9. Full particulars appear in our advertising columns. 


Hastings.—The Corporation invite tenders for the partial 
rebuilding and alterations to the electric light works in Earl- 
street and South-terrace, Hastings. Specifications, etc., may be 
2 from Mr. P. H. Palmer, borough engineer. Tenders by 

ot. 5. 


Ud (Sootland).— Tenders are required for the supply 
of plant and erection of electric light at three large tenements of 
shops and dwelling-houses, pds, fiers Particulars, etc., may 
be obtained by applying personally to Mr. Watson, builder, 
Uddingston. 

Birkenhead.—The Corporation invite tenders for constructin 
and erecting a new electricity generating station at the South-En 
Destructor Depot, Birkenhead. Specifications, etc., may be 
obtained on application to Mr. C. Brownridge, Town Hall, 
Birkenhead. Tenders by Oct. 10. 


Wigan.—The Corporation are prepared to receive tenders for 
the supply, delivery, and erection and the carrying out of work 
as follows: feeders, mains, and telephone cables, water-tube 
boilers, with superheaters (straight tubes), stoneware conduits, 
steam dynamos, boosters, motor balancers, etc., storage battery, 
pepe boxes, copper castings, brass castings, etc. Tenders by 

ot. 25. 


Glasgow.—The Corporation are prepared to receive tenders for 
the supply and erection of switchboarda, fuel ecgnomieers, two 
50-ton electric travelling cranes, one 30-ton electric travelling 
crane, constructional steelwork for new power station, and supply- 
ing and laying cables ; also for the reconstruction of the Corpora- 
tion tramways. Tenders by Oct. 10. Full particulars appear in 
our advertising columns. 


Leeds. — The City Council invite tenders for 50 electric tram- 
cars. Particulars, plana, and forms of tender may be had (on 
payment of a deposit of £10. 10s., which will be returned on 
receipt of a bona fide tender) from Mr. Thomas Hewson, M. I. C. E., 
city engineer, Municipal Buildings. Leeds; or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria-street, 
London, S. W. Tenders by noon on Oct. 18. ; 


Capetown.—The Agent-General for the Cape of Good Ho 
notifies that the Controller and Auditor-General ab Capetown will 
receive tenders for the construction of 70 miles of a narrow -· gau 
railway, either with or without equipment. A deposit of £1,000 
must accompany every tender. This deposit will be returned to 
the maker if bis tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways at 
Capetown. 


Winwick (near Warrington).—Tenders are invited for the 
execution of the works comprised in the following contracte ab the 
Winwick lum, near Warrington: (Contract No. 1) generatin 
plant, inclu iog three sets of condensing engines or turbines, wi 
directly-coupled dynamos, each of 100 kw. output at 220 volts ; 
booster set, motors, surface condensers, cooling tower, steam and 
exhaust pipes, etc. ; (2) switchboard. In contract No. 1 it is a 
condition that the dynamo makers must bave already constructed 
dynamos of at least 100 units capacity. Specifications, etc., can 
be obtained on payment of £2. 2s. for each specification, which 
amount will be returned on receipt of a bona fide tender, from Mr. 
J. P. Muspratt, clerk to the Committee of Visitors, County Offices, 
Preston. Tenders by Sept. 30. 


Tiflu.— The Town Council of Tiflis offers the concession of the 
Tiflis tramways on the following principal terms: (a) The con- 
tractor binds himself to continue the working of the different 
lines exploited now by La Société Anonyme Belge, pursuant to 
the contractis of 1881 and 1885, those lines consieting of about 
21 versts. (b) The contractor binds himself, besides, to construct 
and to work the following new lines: to Didoubé, Avlabar, 
Navtlong, Sadobui, Soloaki, and Vardissouban, besides that from 
the Armenian Bazaar. The expropriation of private properties on 
this new line regards the contractor. The line from Ortatchali is 
to be prolonged as far as the Government prison, and that from 
Olginski present station to be extended to three additional verste 
beyond the gardens on the Vera. The extent of these future lines 
is 15 verste approximately. If the construction of any one of tho. 
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above-mentioned lines should be found non - realisable, the con- 
tractor is bound to supply its place by another line, with the 
consent of the town. The construction of other lines nob indicated 
above depends on the Municipal Council of Tiflis. (c) The con- 
tractor binds himself to replace the present horse traction 
by electric power on all the lines. The contractor is bound 
to replace the present horse traction by electric power on 
the lines already exploited, and to employ on the new lines 
the same electric power. (d) At the expiration of the lease 
(or contract) all the lines of the tramway, with all the material 
and plant, become the property of the town of Tiflis, to which the 
contractor shall deliver them gratis and in good condition. (e) All: 
the other conditions, such as the.duration of the concession (which 
in any case shall not exceed 30 years from the date of the signature 
of the contract), the security required from the contractor as a 
guarantee for his fulfilment of the contract; the terms of the 
possible redemption of the lines by the town before the expiration 
of the lease or contract; the question of fares, etc., must be 
mentioned in writing to the managing department by the person 
or persons who wish to have the concession. These declarations 
must be presented, in sealed envelopes, to the Town Council, 
Managing Department, Tiflis, VTranscaucasus, not later than 
Oct. 2-14, 1899, at noon, the hour ab which all the envelopes will be 
opened. | 
RESULTS OF TENDERS. 


Battersea.—Tho tender of the Edison and Swan United Electric 
Light Company, Limited, for the supply and fixing of switoh- 
board and boosters at the central electric lighting station (specifi- 
cation No. 1), at £3,588, is recommended for aceeptance. 

Hammersmith.—The Vestry have accepted the following 
tenders: Ferranti and Co., main switchboard, £1,180; John 
Spencer, Limited, Wednesbury, steam-pipes, valves, etc., £700 
under a schedule of prices; Rosser and Russell, Hammersmith, 
cast-iron exhaugd pipes, £200. ander a similar schedule; Babcock. 
Wilcox, and Co., brickwork for boiler, £580 ; Martin, Wells, and 
Co., concrete foundations, £165 ; Martin, Wells, and Co., for putting 
up a boundary wall along the eastern side of the approach road to 
the electricity works, £375. Cowans', Limited, tender for main 
ewitchboard was £1,420. 


BUSINESS NOTES. 


Wallsend.—The Telephone Company have agreed to put anotber 
call office in High- street. 

South Shields. The borough surveyor recommends the electrical 
trolley system for the tramways. 

Rishtou.—The Urban District Council are enquiring into the 
cost of establishing telephone service at the Council offices for one 
year. 

Newoastie.--The Tramway Committee are about to order 
100 double-deck cars. The qnestion of obtaining open cars has 
been postponed. 

Direct United States Cable Company.—The directors announce 
an interim dividend of 3. per share declared for the quarter 
ending 29th inet. 


Hereford.— A steeplejack has been killed by falling from the 
chimney of the electric lighting works, where he was engaged 
fixing a lightning conductor. 

Dawlish.— Messrs. Taylor and Field, engineers, Westminster, 
have written accepting the terms of the Council to report on the 
electric lighting undertaking for the town. 

Japan —An equivalent to a cabmen’s union has been formed in. 
Yokohama by the jinricksba men with the object to oppose the 
proposed introduction of electric tramways. 

Wolverhampton.—The Tramway Committee of the Corporation 
have not yet fixed upon the mode of traction to be adopted when 
the borough takes over the various tramways. 

Reuter’s Telegram Company.—The directors have declared an 
interim dividend at the rate of 5 per cent. per annum, free of 
income tax, for the half-year ended June 30 last. 

Tramways Union.—Atan extraordinary meeting on the 27th 
inst.. resolutions to voluntarily wind up the company and to 
appoint the directors as liquidators were confirmed. 

Wrexham.—The Council have decided to notify the Wrexham 
Districts Tramways Company that they proposed to afford them 
arg supply in accordance with the clauses of the provisional 
order, 

Grantown. —The Commissioners have agreed to approach Lady 
Seafield to ascertain whether they could obtain the use of the 
9 8 Spey for the purpose of generating electricity to light the 

urgh. 

Plymouth.— Nearly 6,000 passengers were carried on the electric 
trams on Friday, and about the eame number on Saturday. So 
far the arrangement of fixed stopping places appears to answer 
satisfactorily. 

Greenock.—The committee have selected a site for the proposed 
destructor. A meeting of the electors of the third ward was held 
recently, and a motion was passed in favour of municipalieation of 
the tramways. 

Littleborongh.—The District Council have decided to apply to 
the Board of Trade for a provisional order empowering the Council 
to su pel electricity in the district for public and private purposes 
Within their area. * N 


at 


St. Andrews (Fife).—The committee are favourably disposed 
towards.the application of the Tayside Electric and Gaslight 
Company and others requesting eonsent to their application for 
provisional orders. . 8 : 

Underground Electrio.—A trial to work the experimental 
section of the Metropolitan and District Railway between High- 
street, Kensington, and Earl's Court by electricity is to be meade 
withi1 a few weeks. 

Edinburgh.—The City Council have agreed to make application 
to the Secretary for Scotland for the borrowing of a further sum 
of £210,000 for extension of works under the Edinburgh Electric 
Lighting Order, 1891. 

Birkenhead.— Colonel W. Langton Coke, M.I.C.E., has held an 
enquiry into the Birkenhead Corporation’s application to borrow 
£5,000 for the purpose of supplying electricity to the outlying 
townships of Bidston and Noctorum. = 

Reading.—A Bill is to be promoted for the proposed extension 
of the tramways to Caversham. The borough engineer and sur- 
veyor have been authorised to engage such special assistance with 
reference to this work as they may deem necessary. 

Midland Electrical and General Engineering Company, 
Limited.—This Company has been registered with a capital of 
£15,000 in £1 shares, and the object is to acquire the business of 
Messrs. J. C. Berry and Co., Limited, at Nottingham, ete. 

Padiham. —The Gas and Water Committee have recommended 
the Council to apply for a provisional electric lighting order for 
the district. A deputation is to consult Mr. John Eastham on 
the question of the proposed light railway from Padiham to 
Whalley. 

Birkenshaw.—A deputation from the District Council will meet 
representatives of the Hemsworth District Council prior to con- 
ferring with the Bradford Corporation as to their obtaining par- 
liamentary powers for the construction of a tramway through the 
two districts. | 

Pontefract.—The Guardians have appointed Mr. Geo. R. Peers, 
of Manchester, to report upon the electric lighting of the work- 
house. He stated that as they had a 100lb. boiler that would be 
sufficient for 400 lights. Mr. Peers is also engaged upon a similar 
report for Stoke-on-Trent. 

Fire.—Referring to the notice of the fire which occurred at 
Robertson Electric Lamp Worke, Brook (reen, we are informed 
that owing to the promptness of that company’s own fire brigade 
no damage was caused, and that the supply of lampe will not be 
interfered with in any way. 

Chelmsford.—The new railway station is to be lighted by elec- 
tricity, and the contract for the work has been secared by Mr. 
T. H. P. Dennie, of High-street. There will be 190 lamps of 
varying sizes and powers, and an arc light will be placed in the 
general hall near the booking office. 

Wilts County Asylum.—The forty-eighth annual report of the 
asylum has just been issued, With reference to the electric 
lighting arrangements, the committee etate that it is too soon to 
speak of the result, but they have every reason to hope that the 
installation will prove a complete success. os 

Scarborough.—The School Board have placed the electric light 
installation for the new higher-grade achool, Valley Bridge, in the 
hands of Mr. G. F. Wells, of Waterhouse-lane. This is probably 
the most important electric lighting contract yet undertaken io 
the town, as it will require nearly 400 lamps. 

Burma Electric Works Syndicate, Limited.—This Company 
has been registered with a capital of £2,000, and the object is to 
acquire any concessions from the local government or other 
authority in Burma, to construct and maintain tramways, etc., 
and to carry on the business of electricians, etc. 


Glasgow.—The Council have decided to grant the National 
Telephone Company, free of charge, the necessary wayleaves over 
Corporation property in connection with the authorised telephone 
communications from the superintendent's office in the City 
Chambers to the Bellahouston and Queen’s Parks. 


Camberwell. — The County of London and Braeh Provincial 
Electric Lighting Company, Limited, are about to lay mains under 
the Camberwell Electric Lighting Order, 1896, in Champion-bill. 
Wren-road, Wood-vale, and Melford-road. The Vestry have decided 
to illuminate the public library with the electric light. 


Oberammergau. — The first representation of next year's 
„ Passionspiel will be on May 20 and the last at the end of 
September. There will be 28 performances in all. Amongst the 
improvements promieed is a well-equipped line of electric motor- 
cars, which will take vieitors from Oberau in half an hour. 


Wallasey. In anticipation of taking over the tramways, their 
extension, and the adoption of electric traction, the Electricity 
Committee are about to ask the Council for increased borrowing 
powers, which would enable them to lay down sufficient plant to 
suffice the district for electric traction many years to come. 


Liverpool.—Considerable progress has been made at Seaforth 
and Litherland with the tramways during the last few days. 
The trolley poles for the overhead equipment have arrived, and 
bave been delivered at the various pointe along the route. I> is 
expected ‘that the line will be in working order by next summer. 


Ormskirk.—The Light Railway Commissioners held an enquiry 
on the 25th inst. respecting an application by Messrs. T. O. 
Callender, Charles Birchall, W. Winnard, Charles Chadwell, and 
Albert T. Wright for powers to construch a light railway alone 
the main road between Southport and Ormskirk, a distance uf 
about aix mile. CS: 
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Llandudno.— Tbe Urban District Council intend to apply to the 
Local Government Board for sanction to borrow a sum of £6,066 


to cover expenditure over and above the amount already sanctioned 
in relation to the electric lighting and refuse destructor works, and 


including further expenditure estimated to be required to complete 


the work in hand. 


Steck Exohenge.—The Stock Exchange 


and Power Company, Limited— 110,000 £1 shares fully paid, 


Nos. 20,001 to 130,000; Nernst Electric Light, Limited—115,000 


7 per cent. cumulative preference shares of £1 each fully paid, 


Nos. 1 to 115, 000. 


Taunton.— The worke in connection with the condenser are 


being proceeded with. The Electric Lighting Committee have 
been empowered to arrange reduced charges for electric light in 
exceptional oases, such as all-night consumers. 
laid for connecting the Post Office sorting office at the Great 
Western Railway Station. | l 

Maidstone.—At a recent meeting of ratepayers a resolution 
was passed in favour of the electrico lighting scheme to be carried 
oud by Mesers. Stevens and Barker. We understand, however, 
that another section of ratepayers are sok Sera: an opposition to 
the scheme and will oppose the Council at the coming Local 
Government Board enquiry. 6 


Walzall.— The total number of consumers being supplied on 
Aug. 31 last was 146. In the future consumers will be allowed 
two days in each half-year when the maximum consumption is not 


to be reckoned in ascertaining the average maximum consumption 
of current, provided the consumer gives in each case not less than 
24 hours’ notice to the electrical engineer. 


Manchester.—At a meeting of the Tramway Committee on the 
27th, it wae decided to ask the Council to sanction borrowing 
powers to the extent of £860,000. Is is proposed to expend 
£250,000 on the permanent way and £360,000 on the provision of 
Another large item ie made up under the head of 


tramcars. 
overhead cquipment, and amounts to £150,000. . 
Bradford.— Notwithstanding the refueal of the Bradford Tram- 


ways and Omnibus Company to temporarily work the light railway 
which the Tramways Committee are going to construct on the 
highway between the present Bradford terminus and the Leeds 
boundary, no delay will occur. The committee will build their 


own tramway shed, and work the line with electric cars. 
Nelson.--The differences between the Corporation and the 
Barrowford District Council re the working of the light railway 
from Nelson Centre to the George and Dragon Inn, Barrowford, 
have now been amicably settled. Each authority is to apply for 
powers to work so mach of the line as comes within their own 
district. The working arrangements will be made later on. 


Catalogue. We have received from Messrs. Julius Harvey and 
Co. a copy of their new catalogue of ateam, oil, and electric motor 
vehicles. This firm supplies the General Post Office, Messrs. 
W. H. Smith and Son, the Crown Agents for the Colonies etc. 
Messrs, Harvey and Co. chiefly supply oil and steam motors, 
but they have also a good selection of electric motor vans, 
Carriages, etc, l 

Kensington.—The Vestry propose to write to the Postmaster. 
General calling attention to the facte as regards the recent 
aperationa ‘n the parish of the National Telephone Company, and 
iutima’ ing that, under all 1 circumstances of the 0 dhey are 
not prepared to consent to the proposed opening-up of the streets 
of the parish as contemplated under the notice which has be n 
served upon them. 


ate.—Councillur Gwyn has been appointed chairman of 


Ramseg 
the Electricity Committee. The latter have decided to recommend 
the Council to apply for a provisional electrio lighting order. The 
report: of the engineer (Mr. W. A. Valon) on the subject, which 
bas been adopted by the committee, estimates the cost at £26,230 
for an installation of 10,000 lamps, and the annual income, at 
6d. per unit, at £2,000 

Leek.—At the meeting of the Urban District Council last week 
the report of the deputation on the sabject of electric Jighting 
was received. The committee recommended that the law clerk 
give the requisite notices and take the neceesary steps to obtain an 
order from the Board of Trade for obtaining powers to supply 
electricity in Leek. It was agreed to print the report and circulate 
it among the members. 

Hyde.— Application is to be made to the Board of Trade for a 
provisional order authorising the Corporation to supply electricity 
for any public or private purposes within the said borough. A 
sab-committee are considering the advieability of applying also 
for power to construct a municipal electric tramway to go over 
roade in the district not covered by the preeent tramways 
controlled by a private company. 


Rawmarsh —The Urban Council have resolved to hold a special 


meeting on Oct. 18 to decide whether application should be made 
to the Board of Trade for a provisional order under the Tramways 
Act, 1870, authorising the Council to construct tramways in that 
and adjoining townehips to be worked by electric power. A 
deputation has also been appointed to meet the Tramways Com- 
mittee of the Rotherham Corporation. 

Fieetwood. —Several of the new Fleetwood tramcars have arrived 
at the car-shed, having come direct on their own wheels on the 
line from Preston. The cara have been manufactured by the 
Preston Electric Carriage Works for the Blackpool and Fleetwood 
Tramway Company. They are of the open pattern and are 
provid with storm blinds with a sort of saloon at each end. 

y are.each capable. of .accommodating 55 passengers. N 


) Committee have 
appointed Oct. 12 a special settling day for Giffre Electro-Chemical 


The main is being 


Blackpool.—Mr. Quin, the electrical engineer, states that the 
several small accidents which occurred last week made the work 
of keeping the electrical supply uninterrupted very arduous 
indeed. It having been pointed.out that it was absolutely essential 
if a fature breakdown was to be avoided that a proper chimney 
should be built at the worke, the Electrical Committee have 
decided that a chimney at least 200ft. high should be erected. 


Mid-Lanark Light Railway.—The Light Railway Commissioners 
have held an enquiry at Motherwell into the proposal of the British 
Thomeon-Houston Company to lay down a light railway along the 
public highway from Blantyre. through the burghs of Hamilton 
and Motherwell to Wishaw. The motive power proposed is elec- 
tricity, and at no part of the route are the gradients dangerous 
or unmovable. The total cost of the scheme is estimated at 
£160,000. 2. 

Chester. The Improvement Committee have decided to recom- 
mend the purchase of the tramways. The price is £36,320.. Mr. 
Thursfield, the electrical engineer, recommends the adoption of a 
combined system of electric traction. The tramway company have 
asked the Council whether they will grant a lease of the tramways 
to them after being laid by the Corporation for working by 
electricity, to be obtained from the Corporation supply at the 
company’s expense. | 

Mid-Anglian Light Railway Scheme.—At a recent meeting at 
Banham. consisting of inbabitante of Banham, Kenninghall, and 
Winfarthing, a resolution was in support of the above 
scheme. Mr. T. H. Bryant, secretary of the Mid-Suffolk Light 
Railway, stated that the initial expenses necessary to float a light 
railway company would be about £2,000, of which the promoters 
were willing to pay £1 200. Various sums were promised in the 
course of the meeting. 

Sheffield.—A portion of the new machinery required in order to 
supply power for working an efficient service of trams on thé 
Walkley and Pitemoor routes bas arrived at the electrical power 
station. The whole of the additional plant should be working 
before the end of October, by which time a number of extra cars 
will have been delivered. At present the Tramways Committee 
need more cars and more machinery. The Pitemoor section was 
opened for traffic on Tuesday. 


Hiull.—The relaying of Saville-street is making satisfactory 
progress, and the transformation from granite setts to wood is 
all but completed. The Holderness-r section of the electric 
tramways will probably be in working order at the end of this 
year. Next year it is anticipated that the Prospect-street exten- 
sion will be entered upon, and it is expected that the extension 
will be ready for the tramway lines as soon as the Beverley-road 
tramway system is completed. 

Wormit.—The St. Andrews District Committee have unani- 
mously resolved to approve af. the electric lighting scheme. Ib 
is suggested that, if possible, the wires should be underground; 
but if the expense of putting the wires underground should be 
prohibitory, the committee state they are of opinion that ib should 
not be insisted upon. Consent has been given to the applica- 
tion for a provisional order, to which the consent of the County 
Council will bave to be obtained. 


Redruth.—At the last meeting of the Urban District Council 
the Lighting Committee recommended that, subject to terms being 
arranged with Mr. Pressland, consent be given to his obtaining a 
provisional order to supply electric light, but an amendment that 
the Council itself apply for a provisional order was carried. Ib 
was also decided to choose an expert to advise the Council. After 
the expert's report has been received a meeting of ratepayers is to 
be called to consider the application for a provisional order. 


Personal.— Mr. W. S. Worthington (late of the Epstein 
Company) has been appointed works manager at the D.P. 
Battery Company’s new works, Lumford Mill, Bakewell. We 
hear that there was a large number of candidates.—The Elec- 
tricity Committee of the Worcester Corporation have appointed 
Mr. E. E. Hoadley, resident engineer to the Barking District 
Council, as locum tenens in the place of Mr. C. J. Sutherland during 
his 12 months’ leave. Mr. Hoadley was formerly chief aesistant ab 
Worcester for some time. f | 

Kettering.—At the last meeting of the Urban District Council 
a letter was read from Messrs. Webb and Co., solicitors, 
London, stating that a scheme had been formulated to construct 
a light railway, under the Light Railways Act, from Welling- 
borough Station to Finedon, Burton Latimer, and Kettering, 
with a branch line from Finedon to Irthlingborough. The 
railway would be worked by electrical energy, and the Kettering 
Council was asked to approve of the principle. The letter was 
referred to the Special Works Committee for a report. 


Peszenoce.—The Town Council have adopted a report recom- 
mending that there be included in the notice of intention to apply 
for a provisional order the following streets which it will be com- 
puleory to light within two years from the date of the order: 
Causewayhead, Market-place, Market-jew-street (to the eastern 
boundary), Alverton-street (to Alexandra-road), Alexandra-road, 
Morrab-road, Western-esplanade, Chapel-street. The committee 
aleo recommend that power be taken in the order to raise, by way 
of loan, a sum sufficient to pay interest and redemption contribu- 
tions for a period of five years from the date of the commencement 


of the worke. 


Hastings.— On Saturday afternoon a demonstration in honour of 


a system of tramlines being laid in Hastings was held on the West 


Hill. A procession paraded through the streets. and afterwards 


.| various speakers occupied five platforms, upon which they held | 
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forth in support of the amwaga A resolation was passed in 
favour of the scheme. The question as to whether the Corporation 
or a private company should carry out the work was not gone into. 
A Local Government Board enquiry has been held into an appli- 
cation of the Town Council to borrow the sum of £38 613 in 
connection with the development and extension of the Corpora- 
tion’s electric light works. 

Fulwood —A difficulty has arisen in connection witb the pro- 
posed Preston tramways. Recently the Urban District Council 
signed a contract for the relaying of certain tramlines in Victoria- 
road, which lies in its jurisdiction., The work was considered to 
be imperative, and involves an outlay of between 43. 000 and 
£4,000. Now, whon the electrical system is introduced at the 
expiration of Messrs. Harding’s lease, that road will be avoided as 
being too narrow. This means that the present expenditure on 
the street will be entirely unproductive afcer the lapee of four 
years. It is now suggested that some compromise should be 
arrived at with the contractor as regards the present contraut. 


Appointments Vacant.—The Corporation of Newcastle · upon- 
Tyne invite applications for the appointment of resident eleotrical 
engineer (£500).—The Urban District of Barking Town invite 
applications for the appointment of a resident electrical engineer 
(£150).—The Northampton Institute require an instructor in 
electrical engineering design and calculations (£50), and a junior 
technical arsistant.—The Windsor Electrical Installation Company 
have an opening in their supply station for an improver.— The 
county borough of Salford require a tramway aesistant engineer. 
Full particulars of these and other vacancies referring to electrical 
fittera, draughtsman, armature winders, and others appear in our 
advertisement columns, ; N 

Northallerton.—The new electric lighting company which has 
been formed in Northallerton, bas just commenced to light the 
streets. Mr. John Hutton, M P., switched on the light. It is 
said that the company has the smallest capital of any electric light 
and power company in the kingdom. The plant consists of a 
vertical engine by Robey and Co., of Lincoln, working up to 
50 b. H. p., with a single cylinder, which drives a 300. volt dynamo 
by Crompton and Co. The accumulators, which are placed in a 
room bricked off from the works, consist of 115 celle of the 
Chloride R type. By means of a switchboard the power is dis- 
tributed by overh wires to the lampe, which are suspended 
on tall steel posts firmly fixed in the ground. Aluminium is 
being used for the overhead wires in place of copper. 


Middlesbrough.—Mr, Oswald Graham, of Middlesbrough, has 
been appointed clerk of the works in connection with the power- 
house, ete Daring the last month the flags on either side of the 
main streets have been taken up for the purpose of laying down 
the maine for the electric light which is to be in operation some 
time within the next year or two. The Corporation are canvassing 
shopkeepers, etc., along the route of cable to become consumers, 
and are offering to connect the buildings with the main free of 
charge. When the installation is complete the cost of connection 
will probably have to be paid by the consumer. The charges will 
be 7d. per unit for any number of units up to the equivalent of 
100 hours’ use quarter of the maximum demand recorded by 
the demand indicator, and 2d. per unit for all consumption during 
the quarter beyond. 

Shildon —We referred last week to tho fact that representatives 
of the District Council are discussing with an expert the question 
of installing the electric light at Shildon, and, further, the use of 
electric energy in connection with a proposed dust destructor. A 
report has been submitted 5 that the site opposite 
the Urban Council’s office shall be util for the purpose of the 
dust destructor and the electrical works generally, and it goes on 
to deal in detail with the cost of the disposal of the ashpit refuse. 
The total cnet of the destructor and station completely equipped 
for fall load is estimated ab £17.254, the annual cost of running at 
£2 244, and the revenue at £2860. This shows an excess of 
revenue over expenditure ef £616, to which must be added some 
£150, representing the saving in leading refuse, making a total 
saving of £765 per annum. l 

Dorchester.— At the request of the Mayor a meeting of 
ognoun subscribers to the National Telephone Company was 
held last week. After a debate of considerable length, it was 
agreed to memorialise the Postmaster-General urging upon him 
the necessity of putting Weymouth subscribers upon the trunk 
line, and to aek the National Telephone Company to do the beat 
they can in their own intereste, as well as those of the town, to 
get an extension of the trunk line; also to ask the War Office 
authorities and Admiralty to support the memorial; and further, 
that the Mayor of Dorchester and the Urban District Council of 
Portland be written to, asking them to hold a similar meeting to 
the present. It was also decided to ask Mr. Howe, district 
manager of the company at Southampton, to visit Weymouth and 
discuss matters connected with the system generally. 


Suffolk Light Railways.—A meeting has just been held ab 
Ixworth to consider the following route from Thurston, with a 
junction to the Great Eastern Railway: through Pakenham, 
xworth. Stanton, Market Weston, Hopton, Lopham, Kenning- 
hall, Banham, to New Buckenham, and lines from the latter to 
Attleborough or Eccles-road on the west, with junction to the 
Great Eastern Railway ; and to Tivetshall, with junction to the 
Great Eastern Railway on the east, with possibly a light railway 
from Mellis by the Great Eastern Railway junction vid Botesdale 
and Rickinghall to Hopton or Stanton. A resolution was adopted 
supporting the proposal to promote a railway scheme under the 
Light Railways Act of 1896 to serve this district, and a local com- 
mittee will be appointed forthwith to eo - operate with the other 
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local centres and promoters in formulating the echeme, providing 
that other meetings in the neighbourhood will support it. 


City and South London Railway. Important additions 
are now being made to the generating plant at the Stockwell 
station, in accordance with the designs and specifications made by 
Mr. P. V. Macmahon, the company’s engineer. The generating 
plant consists of six sete of steam dynamos, there being two com- 
pound Willans engines driving 150-kw. generators, two similar 
engines driving 300 kw. generators, and finally two tine horizontal 
engines constructed by Meesrs. Cole, Marchant, and Morley, of 
Bradford, each of which drives a 600kw. dynamo. All the 
dynamos mentioned have been supplied by the Electric Construc- 
tion Company, Limited, Wolverhampton. The boilers are nine in 
number, and were supplied by Messrs. Davey, Paxman, and Co., 
of Colchester. They are of the firm's well-known horizontal 
return · tube type, and are fitted with Vicar’s automatic stokera. 


British Thomson-Houston Company, Limited.—We have 
received from this firm a pamphlet devoted to artificial illumi- 
nation by means of enclosed arc lamps. The pamphlet is very 
well got up, and ia profusely illustrated. Amongst the illustra- 
tions are a very striking pair, one showing a protograph of a 
furniture display window taken ab night from the outside when 
lighted by incandescent gas, and one of the same window when 
lighted by the British Thomson- Houston Company’e six - ampere 
single globe alternating lamps. Tne contrast is exceedingly great, 
and it induced the proprietor to instal these lamps in preference 
to the incandescent gas. Excellent illustrations are also given of 
the interior of rooms, machine shops, other display windows, etc., 
all illuminated by means of these en arc lampe. It is 
claimed that by the use of these lampe shadows may. be avoided. 
the fire risks are a minimum, delicate colours may be mat¢hed 
with accuracy, and the fineet work may be done without injury to 
the eyesight. 

Nenagh —At their next meeting the Commissioners will discuss 
an electric lighting scheme. An estimate by Messrs. Clayton, 
Weldon, and Co., Dublin, has been obtained showing that the 
municipal authority will be able to pub in their own plant and 
generate the electric current at from lid. to 3d. Board of 
Trade anit, sahara interest on loan and depreciation on plant, 
or, in other words, the maximum price of the electric light would 
be equal to gas at 2s. 6d. per 1,000 cubic feet. This estimate is 

on the assumption that a supply of water for generating 
power would not be conveniently obtainable, but that the existence 
of a suitable water supply would reduce the estimated cost to a 
maximum of ld. per unit, or by one-third of the first estimate 
There are, within a radius of about a mile of the town, fally half 
a dozen idle mills, any of which would be available in case the 
project is carried out. No allowance has yet been made for con- 
sumption by private customers, but, of course, it would mean a 
considerable income to the Commissioners. No difficulty is 
anticipated in ubtaining the neceseary loan, under the provisions 
of the new Local Government Act. 

British Electric Traction Company.—The directors have 
issued an interim report, stating that since the date of the last 
report (March 10, 1899) considerable progress has been made by 
the Company and by its subeidiary companies. The lines of the 
Potteries Electric Traction Company have been opened for traffic, 
and are working satisfactorily. The Board of Trade held ins 
tions of about 11 miles of extension tramways authorised, of 
about three miles of light railways; these will be opened for traffic 
as soon as the certificate has been received. The Oldham, Ashton, 
and Hyde electric tramways, about eight miles, were opened last 
June, and are working satisfactorily. The Dudley, Stourbrid 
and district electric traction lines were opened last July, and 
receipts have materially improved. The light railways are in 
active course of construction. Several other lines are 
completion, and it is anticipated that they will be opened for 
traffic before the close of the year. The directors have decided to 
pay an interim dividend on the ordinary shares for the nine months 
ended Sept. 30 at the rate of 6 cent. per annum, the same 
rate as the dividend paid for the past year. 


Cardiff.—At a meeting of the Tramways Committee on the 22nd 
inst., the Town Clerk reported that notice to uire the under- 
takings of the Provincial Tramways Company, Limited, and the 
Cardiff Tramways Company, Limited, had been duly served, and 
that he had asked the Cardiff District and Penarth Harbour 
Tramway Company, Limited, whether they were prepared to dis- 
cuss terms of parchase of their undertaking. The committee 
adopted a revised plan of the various proposed routes, and asked 
the Parliamentary Committee to include them in the next Bill to 
be promoted in Parliament. The routes selected are in some cases 
dependent upon the borough boundaries being extended. The 
extensions include that of the Cathedral-road line either through 
the Llandaff Fields or on the northern side to High-street, Llandaff. 
Another from the top of Colum - road to a point beyond Maindy, 
and a connection between that line and the line coming through 
Llandaff Fields are also contemplated. These involve the widening 
of a road in making the construction of a bridge over the Taff, and 
will thus constitute a circular route. The Crwys-road line to 
Whitchurch road is to be extended to a point where it joins the 
North-road, and the line at Ninian-road to the Llanishen end of 
the Roath Park. The construction of the line to Penarth is aleo 
included subject to the extension of the borough boundary. 


Keighley.—It is now proposed that the electricity works be 
built on the Low Bridge site, and that plan No. 2, as prepared by 
the electrical engineer, be adopted for the arrangement of the 
building. The charges for current will probably be fixed as 
follows ; for the first hour per day, at the rate of 6d. per unit; 
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for all hours after the first, at the rate of 4d. per unit ; for motive 
power, cooking, and heating, at the rate of 3d. per anit. The 
Electricity Committee and the tramway company’s directors are 
to meet and confer re the purchase of the tramway company’s 
undertaking and property on the following basis: An arbitrator 
to be appointed by the Corporation and the company respectively. 
The two arbitrators to select an umpire, whose decision shall be 
final. The arbitrators to take the average annual profits for the 
last three years, such profite to be multiplied by the unexpired 
number uf years the lease gives ; also all stock belonging to the 
company, subject to a depreciation for the unexpired lease ; also 
the property belonging to the company. 

Blackpool and Garstang Light Ratlway.—The construction 
of the light railway from Blackpool to Garetang is to be delayed. 
The following letter has been sent by Mr. H. P. May to the pro- 
moters : ‘‘ After the Commissioners refused to adjourn the enquiry, 
the promoters bad either to submit to terms proposed by the Cor- 
poration of Blackpool, which involved tne withdrawal of a portion 
of their scheme, or to face the opposition of the Corporation. The 
withdrawal of part of the scheme as proposed without an alterna- 
tive route to some convenient part of Blackpool would have 
imperilled the granting of an order, and the promoters under the-e 
circumstances decided to withdraw their present application, and 
to arrange terms with the Corporation as to the route within the 
borough, eo that an amendéd scheme may be promoted in November. 
I regret the alteration, which may possibly have inconvenienced 
you, but it is unavoidable, and is made in the best interests of the 
scheme and its future success.” The application will be renewed 
in November. 

Farsley.—Tbe Bradford Tramways Committee and representa. 
tives of the Farsley District Council have been discussing a 
proposal that a short branch line of tramway should be run to 
Farsley from the light railway about to be constructed from the 
hap Bradford tramway terminus to the Leeds boundary. The 

arsley District Council have suggested that with their consent 
the Bradford Corporation should obtain parliamentary powers to 
construct a sbort line to the Farsley District Council’s offices and 
work it as their own undertaking, the only condition made by 
Farsley being the usual one—that the Corporation, as promoters 
of the line, should keep in repair the paving between the lines and 
18in. on both sides. The representatives of the two bodiee have 
been over the ground together, and we learn that the Bradford 
Committee was greatly in favour of the scheme. It is also suggested 
that the Corporation should continue the line from Farsley through 
Calverley and Greengates and Idle to the Eccleshill terminus, but 
this is not included in the scope of the present proceedings. 

Nottingham.—A report of the Tramways Committee and the 
Electricity Committee as to electric tramways will be presented 
to the meeting of the Nottiogham City Council on Monday next. 
According to the Nottingham Guardian, the joint committees are 
of opinion that all the works in the streets, including the laying 
of the rails, should be conducted by the General Works and High- 
ways Committee, under the direction of the Tramways Committee. 
They are also of opinion that the best method of applying electri- 
city as a motive power will be on the overhead trolley system, and 
that the current required for such ‘system should be supplied 
from the power station in Talbot-strees so long as the power of 
that is not required for electric lighting and other purposes. They 
advise that the new power stations which will be required should 
be erected by the Electricity Committee, who should generate the 
electricity and control the whole of the electric plant required for 
the purpose of supplying electricity to the tramway system. They 
recommend that the first power station should be erected on the 
site of the property to be acquired by the Corporation near the 
old gaol; that there should be charged to the Tramways Com- 
mittee the actual cost only of generating such electricity ; and 
that the Tramways Committee should supply all the cars and 
sheds and the apparatus neceseary for applying electricity as a 
motive power to such cars, and have the care and charge of the 
new tramways. 

Barnsley.—The Guardians will at their next meeting consider, 
in connection with the proposal to light the workhouse with elec- 
tricity, a report from a committee, and also one from Messrs. 
Lacey, Clirehugh, and Sillar, of Manchester. The latter report 
states that 430 lamps will be required, 14 of which will be of high 
candle-power for lighting the grounds. The total cost per annum 
of the electric light plant is estimated at £150. 14a. ld., and the 
total cost of installation £2 038. 10a. With regard to the cost, 
however, the committee find the items for the boiler-house, boiler, 
and motor, amountiag to £1,113, ought not to be taxed with the 
electric lighting installation, because the Boiler Insurance Com- 
pany have already condemned two of the boilers in use, and if the 
present one comes in for general repair there will be insufficient 
steam to meet the present requirements of the workhouse. The 
motor is to replace the engine in the laundry, which is inadequate 
for its work. Therefore, whether the electric light installation is 
adopted or not, the work just mentioned ought and will have to 
be done. For this reason the cost ought not to be taxed on the 
lighting of the workhouse. This will, therefore, leave the electric 
plant to cost £924 complete. The cost of electric lighting upkeep 
and the interest and redemption on £924 at 3 per cent. for 20 
years gives us a total of £127. 63. 2d. ; this is apart from the 
boiler account before mentioned, and if this is deducted from gas 
account, a net gain of £43 is arrived at. 

Leeds.—Now that the success of electric tramway traction in 
Leeds, as far as it has been adopted, has been assured, says the 
Yorkshire Post, the Tramways Committee and the citizens generally 
are.satisfied that the abolition of steam and horse power is only 
a question of time. The committee have made up their minds 
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that as soon as possible the whole of the city tramways—in 
existence, in construction, and in contemplation—shall be run 
by electric power. The lines at present pba or in course of 
equipment are Roundhay to Kirkstall, Headingley, Chapeltown, 
York-road, Beckett-street, Hunslet, and Dewsabury-road. Recently 
the committee asked Messers. Hopkinson and Talbot, the con- 
sulting engineers, to consider the proposal to extend the system 
of electric traction to the following lines: Vicar-lane, Beeston-bill, 
Elland-road, Whitehall-road, Wortley, Armley and Stanningley, 
Woodhouse-street and Victoria-road, Meanwood, Park-lane, 
Burley-street, and Cardigan-road, Hunslet Carr. These 10 lines 
represent approximately a total length of 17 miles of street and 
34 miles of tramway track, and their equipment, as is shown by 
the engineer’s report, will involve a capital outlay estimated ab 
£160 000. The committee, under the preeidency of their chairman 
(Mr. R. A. Smithson), on the 25th inet. went through the report, 
and unanimously pas- ed a resolution asking the Council to authorise 
them to take steps for applying the overhead electric system to the 
whole of the lines nated This resolution—which only requires 
the confirmation of the Council—ensures the ultimate electrical 
equipment of practically the whole of the . authorised 
lines in the city. As experience has proved, this is not the work 
of a day or a year. But it is intended, as time and opportunity 
permit, to proceed with the construction of the lines for which 
parliamentary authority has already been procured, and to substi- 
tute electricity for horse and steam power on those routes upon 
which the old-fashioned methods of traction still survive. Ab any 
rate, it is felt that it is much more convenient. and economical to 
adopt a complete scheme now rather than tackle the question 
piecemeal. . 


PROVISIONAL PATENTS, 1899. 


Sept. 18. 

18759, Improvements in disconnecting boxes for electric and 
other cables. Cecil Charles Fowler and the Reason 
Manufacturing Company, Limited, 111, Glo’ster-road, 
Brighton. : 

18768. Improvements in the means of enclosing wires for use 
in connection with electrical installations. Alfred 
Normanton and Robert O'Brien, 40l, Stretford- read, 
Manchester. l a eee 

18769. A new or improved arrangement in conjunction with 
telephoning. Herbert Salmon, 7, St. Helen’s-terrace, 

W hitehouse-street, Hunslet, Leeds. 

18774. An automatic gravity clectric fuse replacer. John 
Richardson Craig, jun., and Archd. Myles Owler, 69, 
Waterloo-street, Glasgow. 

18776. A new or improved arrangement of driving mechanism 
for connecting olectromotors to machinery. George 
James Gibbs, 2, Market-street, Bradford. 

18797. Improvements in method and means for simultaneous 
electric telegraphy and telephony. Charles Adams 
Randall, 98, Prince of Wales-mansions, Prince of Wales 

road, London. 

18811. Improvements in conduits for electric conductors, 
John James Bate, 6, Lord- street, Liverpool. 

Serr. 19. 

18868. An improved dynamo. Mark Henry Harrell, 14, Haydon- 
park-road, Wimbledon. 

Improved manufacture of insulating material. Alfred 
Julius Boult, 111, Hatton-garden, London. (Johann 
Jungbluth, Germany.) (Complete specification.) 

Improvement in gramaphones, phonographs, and like 
instruments. Christopher Juseph Barry, 33, Cannon- 
street, London. 

Improvements in instruments for use in measuring 
electrical resistances and currents. Francis Herbert 
Elkington, 47, Lincoln’s-inn-fields, London. 

Improvements in electrical ‘‘damping” apparatus. 
George William Johnson, 47, Lincoln’s-inn-fields, London. 
(Hartmann and Braun, Germany.) 

Improvements in the method of and means for pre- 
venting olectric sparking at contacts in circuits, 
including electromagnet coils er other coils or con- 
ductors in which a self-inductive or sparking 
capacity existe. William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (Charles Luman Buckingham, United 


States. ) 
Sept. 20. 

Improvements in electricity meters. Horace Louis Petit 
Boot, 12, Lime Hill-road, Tunbridge Wells. Kent. 

Improvements in electric motor vehicles. Henry 
Leitner, Birkbeck Bank - cbambers, Southampton- 
buildings, Chancery-lane, London. 

18962. Improvements in telephene registering apparatus. 
Oscar Linke-Graf und Julius Gmuer-Benz, 106, Stoke 
Newington-road, London. (Complete specification.) 

Improvements in or relating to electric incandescent 
lamps. William Phillips Thompeon. 322, High Holborn, 
London. (Alf Sinding-Larsen, Norway.) (Complete 
specification. ) i , 

Improvements in switches fer electric lamps. John 
Hunter, 6, Lord-street, Liverpool. — . 


18870. 
18885. 
18891. 


18892. 


18910. 


18953. 


18968. 


18972, 
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18980. Improvemonts in telegraphic apparatus. Albert 

Cushing Crehore and George Owen Squier, 46, Lincoln’s- TRAFFIC RETURNS. 
inn-fields, London. 

Sept. 21. 

18996. Improvements in apparatus for telegraphing. Harry 
William Charles Cox, 10, Cursitor-street, Chancery-lane, 
London. 

19020, Improvement in electric arc Jamps. Thomas Wilby, 
Fairfield, Kingston-on- Thames. 

19026, A new or improved electromagnetic brake for cycles, 
motoroars, and other wheeled vehicles. Albert 
Edward Patrick, 22, Glasshouse-street, Regent-street, 
London. 

19031. Improvement in driving and stoering gear for elec- 
trically-propelled motor vehicles. Ernest Küblstein 
and Joseph Vollmer, 45, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 

19085. An electrochemical methed of disintograting rocks 
carrying minerals. Charles Henry Logan, 17, Victoria- 
street, Westminster, London. 

SEPT. 22. | 

19065. Improvements in and in the manufacture of the 
balance-weight fittings of electric Jamps. Robert 
Frederick Hall, 24, Temple row, Birmingbam. 

19168, Improvements in telephone conductors or cables. The 
Joint-Stock Company, styled Kabelwerk Rheydt, and 
Joseph Zappe and Adolph Hohnholz, Birkbeck Bank- 
chambers, Southampton - buildings, Obancery - lane, 
London. 

19105. Improvements in secondary batteries. Pierre Adolphe 
parva 24, Soutbampton-buildinge, OChancery-lane, 

ndon. 


Returns for crease Total receipts for 
Line. week 1 or half-year. 


Ending ,1899. |1898.| decrease. | 1899. ] 1898. 


Birmingham Tram- £ £ £ £ £ c 
N Sept 23 4 314 3,944 + 370 157.109 142 202 


wood Tramroad...| , 23 833] 870 — 37 16 767 10,786 
Bradford Oity Tram-, 24 345 279: + 66 19,087 — 
Bristol Tramways Co.] „, 3420 2.992 + 428 — — 
City & South London „, 914] 926 - 12 12 201 [12,312 
Dover Tramways ...| » 279| 216 + 63 | 7,662 | 6,207 
Dublin U. T., elec. cars „, 2,009 1,556 7 453 18.486 15.387 
Dublin S. D. Electric] „, 819 1,0410 — 191 13.566 13.466 
584 270 + 314 15.1804 3.7035 
7,499 6.578 f ＋T 9210253 268 218 696 
1.383 1,680 — 297 21, 59821, 6280 
i 1,578|1,088; + 490 |50,973c; — 
South Staffordshire) „„ 22 667| 645 + 22 |25,252¢ 23,9466 


+ Including horse cars. 
a Since April 1, 1899. 5 Since June 29. c Since Jan. I. 


SSS S88 N 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. . | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p o. Cum.Pref.Shs.,1-125,000) 1); H ` 
Blackheath & Gruwch. District Elec. Lt., Ord. 1,201-101,200 
Blackpool and Fleetwood Tramroad Shares ....... ...--. 
Bournemouth and Poole Electric Hupply, Limited, Ord.... 


10112. Improved filling mass or active material for the pre- per cent. Cum. Pref. .... ...-..--..--+---.. eej 10 10-11 
duction of solid accumulator plates. Carl Friedrich | British Electric 7 Pt ed a ET 124.14 
Philipp Stendebach and Heinrich Maximilian Friedrich 8 cent. Cm. Pf., 40,001-60,000 „„ geal, 10 sec 
Reitz, 40, Chancery-lane, London. (Complete specifi- b per cent. Perpetual Debenture Stock ....... 100 127-130 
cation.) British Insulated mins Ord ot 1 E 2 e : 11-12 
19124, Improvemonts in electric thermeetat. James Ernest | Brush C Limited, Ordinary 3 112 
Spagnoletti, 70, Palace-chambers, Westminster, London. ——— Non. Cum., 6 per cent. Fre 4 24-28 
——— 43 per cent. Debenture Stoc... . 100 110-114 
SEPT, 23. — 4 cent. tnd Debenture Stock 00 108-108 
19148. An electric pull switch. Christopher I. Cummins, 12, | Osllender’s Cable Company, Debenturc.. .. . .... . .. 109 4.143 
Lower Abbey-street, Dublin. JJ eh ele 
19199. Means and apparatus for electrically working vacuum Oentral London Railway, Ordinary ....... -.-.—-2----2+| 10 10g-1C3 
and air pressure railway brakes. Siemens Bros. and "pref, Haif-Shares.... 66965 „466 = 62 6 6 6 „„ 18 43-5 
Co., Limited, Birkbeck Bank-chambers, Southampton- „ : PCC ta 
buildings, Chancery-lane London. (Siemens und Halske Charing Cross and strend 33 TF a 11 
Aktien- Gesellsehaft, Germany.) JJ oar a one 
— „ ntur ess «44 m 1 
naon Ordner — 
SPECIFICATIONS PUBLISHED — per cent. Cumalative z sve: 10 124-134 
g = § per cent. Debenture Stock .............-...-../ 100 125-130 
Oity and South London Railway, Consolidated Ordinary. 10 64-06 
1898. ͤ; ↄ ³ . eacesinwienscss sce es 10 6 
18086, Blectrolytieal condensers and electric current-directing =e per cent. Debenture Son 1000 1371 
devices. Pollak. 6 per cent. Pref. Sharan. CC 10 115 
18958. Electrolytic decomposition ef alkaline aa ta. Edser. — 4 19 WO g erz 2 2 10 
Brush Prov. El e - . 
19346. Systems cf electrical distribution and regulation. — 55 Pref. fae pei oe SEO, 18 Er 
Lamme. (Date applied for under International Conven- —— 4} per cent. Debentures Prov. Certs. ...........6) — 82 85 
tion, Feb. 10, 1898.) Crompton and Co, soaa L 101 10 
19864, Electric meters. Canté. Edison and Swan United Ordinary 8 2 
19965. Coin-freed mechanism for electric meters. Canté. SS et soba law |) “one 
19632. Secondary batteries. Crowdus. Edmundsons’ Electricity Corp., Ltd., Ord. Shares, 1-17, 400 6 
22777. Light distributor or reflector for electric incandescence | Electric Construction, imitoi pigem .. 
lamps. Feldmann. -i er cont. Porp. lat Mort, Bann sec . —10⁰ 103- 
22802. Reflectors for incandescence electric and other lamps. | W. T. Honley's Telegraph Woras, Oraitnary ...... 10 a 
2 —7 cent. eference eeeces ee et ee ce om co „ OF 10 — 
Steele, Maple, and Verity. — der cent, Dobent ure 100 110-113 
22858. combined apparatus for regulating the supply of | House-to-House Com „ OFAINATY.......cceecccerncnaas| 5 8-0 
electricity to lamps, motors, and ether oleotrioal |) oral 1 pe CVVT ; 0-18 
apparatus. 5 = Burt. India Rubber, gatia Ferunt; and Telegraph Work peii 15 Bc 4 
982928. Are lamps. eye. inder. ——— 4 per cen DLUrOS 0. eee cc ccc cece „c UU-1M x 
a =f oe 3 8 Kensington eto Bupply, dk.... - 123-18} 
$ cite ee a 6} 6 
23420, Incandescenee electric lamps. Steele, Maple, and Verity. 4 Por gent. 1st Mortgage Debenture Stock, Hed. —, 100 103.157 
1899. Metropo’itan Electric Supply, ted, ordii 0, ie oo r 115 
: — 55 7 0. ? 4-1 
9629, Electrolysis or electrical treatment of gases and — 4 er cent. First Mortgage Debenrure Stuck ....| 100 117-119 
gaseous mixtures or compounds. Yarnold. Neha ionar Furst E A * Si oF 
10476, Reflector and shade holders and reflectors for electric | — 6 per cent. Cum. Second Pret.. . . . . . . . 18 18-14 
and gas lamps. Houbois. . EE per eek 3 Prof. ...ccccccsccce 1 
11010. Waterproof lampholdor for Swan incandescent electric | New end Traction, Limited, Ordinurn n . 5 3714 
lamps. Fitzpatrick. (Brandt.) —— 6 per cent. Cum. Preee e ec cecenees 6 6-5 
12685. Electric meter. Halsey. 3 9 Lighting Company, Limi e 7 171 
ental, 7 ‚JͤPTPTmnd cke — usos an as 
12706. Electric muscular exercises. Macmillan. £5 Shares JVC 6 7 
12869. Driving mechanism for dynamos and other machines. ee Telephone e t í 
Bliss. Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 5 7 
18898, Electric coin-freed apparatus for delivery and stamp- | Potteries Electric Traction, LA., Ord., S % .“ 10 | gogu 
ing tickets. Krull. Royal Klectrical Company of Montrea: -.. lietnturs 100 160-180 xd 
13855. Apparatus or devices for giving olectrical time —— 4} per cent. First Shares Mortgage ntures .. 16-107 
alarms, Hausmann and Ritter. South London tall Mall 1 5 i 1.1 
14393. E ectric lighting systems for stage effects. Berresford. —— 7 per cent. se eb ab eens O clea eeoe ee < 6 9-10 
14547, Electrical signalling systems. Davis. (Date applied aking 5 —— aa) igs ||) tonne 
for under International Convention, Dec. 16, 1898.) Telegraph Manufacturing, Ordinary ...........e . 5 
15208. Electric elevated railway. Bruns and Ottesen. armed Ay 5 a : V ia 108 108 
15460. Tap-switch for electric incandescence lamps. Gardner. | Westminster Electric Supply, Ordinary - 222 pa a 15 16 
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NOTES. 


Telephone Breakdown.— The severe storm at the 
end of last week which prevailed over Forfar and a large 
district of Strathmore resulted in the fact that telephone 
wires were to a considerable extent affected, and three of 
the trunk lines to Dundee and that to Kirriemuir, as well 
as a number of local wires, were broken down. 


The Holland Submarine Boat.— After her long 
tests in the Peconic Bay, as stated in a recent issue, the 
Holland submarine boat has been placed at Greenport, 
N.Y., in dry dock. The whole surface of the boat became 
thickly covered with barnacles and seaweed, and these 
greatly impeded the vessel’s headway. A special bracing 
outfit had to be rigged at the dock, owing to the peculiar 
construction of the boat. 


Congratulations.—We have to tender our hearty 
congratulations to Mr. Bernard Maxwell Jenkins, who from 
Oct. 1 has been taken into partnership with Prof. A. B. W. 
Kennedy. Mr. Jenkins is the son of the late Dr. Fleming 
Jenkins, who took an active part in the development of 
electrical engineering knowledge. Mr. B. M. Jenkins has 
been for some years past Prof. Kennedy’s chief assistant, 
and has earned the esteem and respect of the various clients 
and contractors associated with the large practice of Prof. 
Kennedy. We are very glad, indeed, to note that his past 
work has been acknowledged in this way by his chief. 


An Eleetric Drying -Oven.—Mr. T. W. Richards, 
writing to the Chemical Journal of America, advocates the 
use of electrical drying-ovens in chemical research labora- 
tories. He points out the great advantage which an electric 
current possesses as a source of heat for a drying-oven, in 
that the heat can be most easily regulated. The author 
states that he has found that the ordinary 16-c.p. lamp 
gives enough heat to raise a small oven padded with asbestos 
to 120deg. or 130deg. He also describes a very effective 
oven which can be readily constructed from the materials to 
be found in every chemical laboratory. The full details of 
this oven will be found in the contemporary quoted above. 


Electric Concessions.— We are informed in the daily 
Prees that the world may shortly expect more interesting 
details as to the moral character of the Sultan of Turkey. 
Sir Ellis Ashmead-Bartlett will have by this time arrived 
at Constantinople, where he is to investigate this interesting 
subject, and also to secure at the same time a few electric 
lighting concessions from the subject of his research. If 
one of our enterprising members of Parliament would only 
proceed to Pretoria at once and work on the same system, 
he might be able to secure some valuable concessions from 
President Kruger, who at present is in need of moral 
support in the House of Commons. 


Admiral Dewey’s Welcome.—The extensive pre- 
parations made in New York for receiving Admiral Dewey 
were somewhat upset by his arrival before the scheduled 
time. It is curious to note that the reason for this early 
arrival is stated to be the breakdown of one of the pro- 
pellers of the ship. Such accidents usually have the reverse 
effect on the speed. Amongst the means of illumination 
organised for the reception was, we are told, a searchlight 
taken from the Spanish ship “ Vizcaya.” The searchlight 
was brought from the navy yard and placed on the double 
columns erected on a site in Montague-terrace, and its 
bright rays were kept on the “Olympia” throughout the 
night celebration. | 


Amason Cable.—We regret to learn that the Amazon 


Telegraph Company, Limited, has almost decided to 
abandon the cable in the Amazon, from Para to Manaos. 


We presume that the frequent changes in the river-bed 
puts strains on the cable which it is quite unable to bear, 
and these changes also make the work of repair almost 
hopeless. The company are said to be building land lines 
round those pieces of cable which cannot be maintained. 
They were also recently making extensive enquiries as to 
the possibilities of the Marconi system of telegraphing, 
which, with improved speed, would be able to render con- 
siderable service in the Amazon district, where the exceed- 
ingly rapid growth of the trees makes a land line very costly 
to keep up. 

Prepayment Telephones.—We gather from the 
columns of the Railway Budget of New South Wales that 
prepayment telephones have been placed in various stations 
in Sydney. These telephones are worked on the slot prin- 
ciple, 6d. being required to obtain connection with the 
exchange. If a subscriber who is required is not available, 
the machine can be made to return the 6d. While the 
idea is good, it seems to us that the charge for the con- 
venience is high, 3d. a call, as in London, being more than 
sufficient. Of course, where the instrument is placed in a 
railway station in full view of the public, it is necessary to 
have the call prepaid before the exchange is called up, 
otherwise we should prefer the call office system as less 
likely to give trouble than an automatic apparatus. 

Electrical Church-Lighting.—At the recent meeting 
of the Liverpool Consistory Court the question of the intro- 
duction of the electric light into churches was brought up 
for consideration. The point at issue was as to whether it 
was necessary to obtain a faculty from the Court before any 
church could haye electric light installed. The ruling of 
the Court was that it was quite necessary to obtain a faculty, 
and that the law of the Church in such matters should be 
strictly observed. We fear that this decision is much like 
locking the stable door after the horse has been stolen. A 
large number of churches have already made use of the 
electric light without having the permission of such courts, 
and personally we see little reason why matters should be 
delayed and fees paid for a consent which, at the most, is a 
mere formality. 

Reaction of the Hispano-American War.— The 
report at the meeting of the Direct West India Cable 
Company for the past year shows that even wars will not 
always bring financial success to the cable companies most 
affected thereby, for, although receipts had been abnormally 
increased in the early part of the year by the Spanish- 
American war, and subsequently by interruptions to other 
routes, it was stated that since the close of the company’s 
financial year a most important falling off in the receipts 
had taken place. Not only had the exceptional sources of 
traffic above mentioned been discontinued, but interruptions 
to connecting lines beyond Jamaica deprived the company 
of through traffic for the time being. In the nine weeks 
from July 1 to Sept. 2 there had been a falling off, as 
compared with last year, of as much as £14,156. 

Tramways in the Sandwich Islands.—As men 
tioned in our last issue, Mr. W. J. Johneton has been 
visiting Honolula. While there he investigated the tram- 
way system, and characterises the present state of affairs 
as “complicated and volcanic.” To put the matter into a 
few words, the old tramway company prefers to use mules. 
It has had the right to use electric traction, but has 
neglected to avail itself of it. The Government claim to 
have taken away this right, and to have granted a franchise 
to an American company. At present the new company 
has not started to work, and the two concerns are threaten- 
ing each other with lawsuits, injunctions, and assault and 
battery if either party should make any attempt to provide 
a really good tramway system in the island. In fact, the 
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history of the tramway undertakings in Honolulu is likely 
to be as stormy as that of Newcastle-on-Tyne. 
Series-Parallel Controllers. We have received this 
week from America two pamphlets giving the full text of 
preliminary injunctions granted to the Thomson-Houston 
Company of America against certain users of series-parallel 


controllers. The first of these is directed against the 


Worcester and Clinton Street Railway Company, and was 


obtained in the Massachusetts circuit court, while the 


second one was against the Detroit Citizens Street Railway 
Company, and was obtained in the court for the Eastern 
District of Michigan. 


that they show that the Thomson-Houston Company is 


obtaining these injunctions fairly generally throughout the 
There are rumours about that their British 
representatives are taking action against certain infringe- 
ments of the English patents, but we trust that the electric 
traction boom which now exists on the English side will not 


United States. 


be hampered by litigation. 

Magnetic v. Air Brakes.—The question as to the 
best system of braking electric tramways is one that can 
only be settled by practical experience. For convenience 
and simplicity, magnetic brakes such as have been and are 


used on many of our English lines are very difficult to 


beat. Their chief opponent is perhaps the air-brake worked 
by axle-driven compressors. These are supplied by the 


Standard Air Brake Company, and are used on five or 


six of the largest tramway systems in Great Britain. 
We are informed that the same company has just 
obtained an order for 150 of these equipments for electric 
cars from the French Thomson-Houston Company, which 
has hitherto been a leading exponent of the magnetic disc 
form of brake. The same company has also ordered 90 
equipmente for trailer cars with the same type of brake. 
This would seem to be a great victory for the air-brake 
system, but without the fall facts of the case it must not 
be concluded that this is absolutely so. 

‘Electricity in Greece. — The enterprise of the 
American Thomson - Houston Company is far-reaching. 
We now learn from a correspondent to the Financial 
Times that the National Bank for Greece is concerned in 
the formation, which has just taken place in Athens, of the 
Greek Electrical Company, with a provisional capital of 
5,000,000 drachmas (£200,000). The leading spirit in the 
new undertaking is, however, said to be the American 
Thomson-Houston Company, which already has a branch 
establishment in Athens. The other founders include the 
Athens Bank and the Société Générale d’Enterprises. The 
object of the Greek Electrical Company is not only to 
undertake electric lighting in Athens, the Piræus, Syra, 
Patras and Kalama, but also to construct a street electric 
railway in Patras. The most important proposal is, however, 
a scheme for working the Athens-Piræus Railway by means 
of electric traction, which will necessitate a large increase 
in the provisional capital, which has already been fixed by 
the promoters of the company on the above basis. 

Are Lamps on Hire.—It is interesting to watch the 
swing of the pendulum in engineering practice. While in 
England municipal policy is tending towards the letting 
out on hire of everything that the consumer of electrical 
energy may require, the practice in the States seems to 
turn in the opposite direction. The practice of hiring out 
arc lamps and charging for the hire in the electric lighting 
bill, was one of the first profitable branches in electric 
lighting undertakings on that side. The practice is now 
falling into disuse because of the depreciation of the 
lamps and of the heavy financial obligation incurred by 
owning lamps which go out of fashion. Our municipal 


There is, of course, little informa- 
tion of general interest in these two documents except 


authorities would do well to consider this question, but if 
they guard against it by increasing the rent of the different 
parte, they are simply imposing a bar on the increase of 
electric light. It is really advantageous for the consumer 
to own the apparatus with which he works, and we believe 
that the true interests of the undertaking is best served by 
pointing this out before lending consumers apparatus on 
hire. 

Street Rights.—In view of the numerous disputes 
between the National Telephone Company and different 
local authorities with regard to wayleaves under the public 
streets, it is interesting to see in the Telephone Magazine 
of Chicago that similar troubles have been experienced in 
the States. Our contemporary gives the results of a law- 
suit brought by the owner of a house in Logansport to 
make the telephone company of the town take down and 
remove a pole which had been placed on the kerb line 
opposite his property. The decision of the court was to 
the effect that reasonable use of the streets of the city for 
the equipment of a telephone system was no new and addi- 
tional servitude for which property owners are entitled to 
compensation. The court also held that the ordinary poles 
and wires were not to be considered a special injury to the 
property. If this decision is upheld in other courts in the 
States, it will be seen that telephone companies can claim 
the right to place their poles almost where they like. 
This decision is, of course, directly opposite to that which 
would be obtained under similar circumstancee in this 
country. 

A New Swiss Railway.—It is announced in L’ Ele- 
fricien that the Federal Council in Switzerland has just 
granted a concession to Messrs. Zen-Ruffinen and Willa, of 
Loéche, and another two gentlemen for the construction 
of an electric railway from Loéche, on the Jura-Simplon 
Railway, to Loéche-les-Bains. This line consists of two 
distinct parts, the first of which connects the town of 
Loéche to the main line, and the second, which will- be 
used for tourists, going to the health resort at Loéche-les- 
Bains. The first section is only some mile and a half long, 
but a grade of 53 per cent. will be encountered in this 
distance. The long line up to the watering place is about 
54 miles, and on this the maximum grade is about 20 in 
100. The gauge to be employed on this line is 1m. Our 
contemporary gives details of the route taken by the line, 
and explains that the necessary electrical energy will be 
obtained from the River Dala, which is crossed at a point 
nearly at the end of the line. The current will be gene- 
rated at 550 volts. The system presented to the Federal 
Council makes the total cost of the works involved come 
out at about £257,000. The working of the line is to be 
commenced next spring, but we are not told whether the 
contracts for the works have already been placed. The 
scenery along the proposed route is said to be magnificent. 


Bridge Destruction.—We are continually reading 
accounts in the American Press of the use of electricity in 
overcomiog difficulties in construction and destruction 
where ordinary means would not be successful. In the 
last case in which we referred to the destruction of a bridge, 
iron girders were cut through by means of the electric arc 
so that the girders could be dropped clear of the piers 
without injuring them. We now notice in the Western 
Electrician the use of electrically - heated wires to cut 
through similarly the timbers of the bridge over the 
Wabash River at Clinton, Indiana. Each span of the 
bridge consisted of nine chords, each of three timbers. 
Hence in each span it was necessary to cut through 
27 timbers at either end so that the framework might drop 
into the river. This cutting was done by means of loops 
of iron wire passing over the timbers and held against 
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them by weights. The heated wire then gradually eat its 
way through the timbering till the weight of the span 
completed the fracture. The size of wire used was No. 12, 
and it took 1 hour and 40 minutes to break each span. In 
that time the heated wire ate its way into the timber some 
Sin. - deep on the top and Zin. deep on the sides. The 
exact size of the timber is not given. This application of 
electrical heating is an interesting one, as the whole of the 
spans of the bridge were removed without injury to the 
piers. 

Underground Transformers.—The Electrical World 
of New, York illustrates a new type of transformer being 
manufactured by the General Electric Company for placing 
in street boxes. The construction of transformer cases, 
both air and water tight, is not so simple a subject as it 
would seem, and the arrangement of such a street trans- 
former requires careful designing. It is not clear from 
the illustrations of our contemporary that in this case the 
transformer can be drawn out of the box without discon- 
necting the incoming cables. This point is a most important 
one, as in the event of the transformer breaking down it 
should be replaceable at short notice. The case in which 
these transformers are placed is made with a strong lid, in 
the centre of which is a ventilating tube, which is carried 
up to some point above the possible water-level of the street. 
The cables are led into the case in the following way: the 
lead-covered cable is passed through a metal bushing and 
a plumber’s wiped joint made, after which the bushing is 
drawn tight against a faced: seat by a nut on the inside of 
transformer, a special wrench being furnished for this 
operation. The cover is held in place by a number of 
bolts, the surfaces of box and cover are machined, and a 
specially-prepared elastic packing to exclude all moisture 
used. It will be interesting to know whether the venti- 
lating tube will prevent what is known as “ breathing ” in 
etreet transformers and the introduction of moisture. 

Telephone Rates.—It is announced that the National 
Telephone Company have come to a decision to reduce the 
charges made for telephones throughout the country gene- 
rally on a new scale of charges from Jan. 1 next. These 
rates will not apply to London, as we gather that the com- 
pany is waiting for the Post Office to show what it intends 
to do within the metropolitan area before making any 
alteration. Under the new system to be introduced in the 
country subscribers will have the option of either paying 
the present rates for unlimited use of the telephone, or of 
using the instrument at rates dependent on the number of 
calls made. With this new system a charge of only £3. 10s. 
will be made, together with the sum of 1d. per call made 
by the subscriber. This charge is only made -when the 
subscriber rings up another number, and he will be 
entitled to speak without extra charge with any other 
subsgyiber calling him. It is also proposed to issue call- 
Office signs freely to shopkeepers who may wish to use the 
telephone on the new system. These proposals, which, we 
trust, will be confirmed by the company and actually given 
to the public with the New Year, will tend to greatly 
popularise the company’s system. Of course, any regular 
user of the telephone will find it cheaper to pay a fixed 
sum, as he does at present, and we believe, also, that a 
large number of subscribers will join at the new rates, and 
that a very fair proportion of these will find the telephone 
so useful that it will be cheaper for them to pay the fixed 
charges. 

Leeds Association of Engineers.—The first meet- 
ing of the winter session of this association was held last 
week, when the president, Mr. J. A. Tempest, delivered an 
address. He referred to the very prosperous state of the 
engineering trades at the present time, and to the enormous 


question of the telephone in Manchester. 
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increase in the cost of raw materials. In so doing, he 


expressed the hope that a similar rise in the finished pro- 
ducts would be demanded by the manufacturers. Turning 
to local affairs, he gave some interesting facta about the 
new works put down in Leeds by Messrs. Greenwood and 


‘Batley for the manufacture of De Laval steam-turbines. 


These works, now in course of completion, cover nearly an 
acre. The motive power for them is to be obtained from a 
100-h.p. steam turbo-dynamo working condensing, super- 
heated steam supplied to the turbine. The details of the 
De Laval steam-turbine, which is of the impulse type, are, 
we believe, known to most of our readers. It is charac. 
terised by exceedingly high speeds,. which necessitate a 
gearing between the turbine and the dynamo. Thus the 
diameter of the 100-h.p. turbine is only 20in., and it runs 
at no less than 13,000 revolutions per minute. This is 
reduced by special gearing to-1,300 revolutions. The great 
advantage claimed from the use of the impulse principle in 
the construction of this turbine is that the question of 


clearance is not so important as with the pressure 


type. It is very gratifying to learn that these machines 
are to be manufactured in England, and the meeting wished 
the firm every success. | 
Manchester Telephones.—The authorities at Man- 
chester have for a long time been actively considering the 
The Telephone 
Committee have recently instructed the town clerk to 


make enquiries at Glasgow as to any recent legal pro- 


ceedings regarding the laying of underground telephone 
wires in that city. At the meeting at which Mr. Gaine, 
general manager of the National Telephone Company, was 
present, it was reported that the Lord Mayor had written 
to Mr. R. W. Hanbury, the Secretary of the Treasury, 
enquiring whether a resolution of the City Council adopted 
before the passing of the Telegraph Act, 1899, in favour of 
a new license to a company will be regarded as a compliance 
with Section 2 of that Act, or whether it was necessary 
that the proposed new company desiring a license should 
again approach the Corporation for a resolution expressing 
their approval. No reply to the question had up till then 
been received. The Mutual Telephone Syndicate, Limited, 
stated, however, that they had received through Sir 
William H. Houldsworth, Bart., M.P., a communication 
from the Post Office to say that it would be desirable, since 
the passing of the new Telephone Bill, for the Corporation 
of Manchester to pass a resolution that in the event of the 
Postmaster-General granting a license to the Mutual Tele- 
phone Company, Limited, of Manchester, the same facilities 
for underground wayleaves would be given to the Mutual 
as to the National Telephone Company. The committee 
resolved to further consider the correspondence. 


Electricity in Japan.—The return of the Custom 
House Offices for any particular branch of industry gives 
a very good indication both as to the growth of the indus- 
tries connected with the return and also as to the success 
of the various competitors for supplying these requisites. 
It seems that Germany, England, and the United States 
supply most of the electrical machinery to Japan, but that of 
these countries the United States is rapidly securing the 
lion’s share of the orders. This is perhaps to be expected 
from the relative positions of the two countries, added to 
fact that the Americans are able to give prompt delivery. 
The actual figures for the values of the importa from these 
three countries are somewhat as follows: The imports from 
Germany were valued at £30,000 in 1896 and at £33,000 
in 1897. England, on the other hand, supplied £50,000 
worth of electric materials in 1896 and only £37,000 worth 
in 1897. The imports from the United States, however, 
increased from some £15,000 in 1895 up to no less than 
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£136,000 in 1897. Perhaps the largest proportion of this 
material up to the present has been used for telegraphic 
purposes and electric lighting, but electric trams are finding 
favour in Japan, and electric transmission of power schemes 
are aiready being started in connection with several impor- 
tant mining industries in that country. For instance, a 
copper mine at Besbi is about to be electrically equipped 
with power plant, and in this case German machinery is to 
be used. Our contractors should keep a watchful eye on 
Japan, and we trust that our consuls in that country will 
do all in their power to keep English manufacturers well 
informed when orders are to be placed. 


Electric Power for Printing Machines. — An 
interesting lecture, entitled Electricity as a Motive Power 
for Printing Machinery,” was delivered by Mr. H. Scholey 
at the mecting of the Printers’ Managers and Overseers 
Association on Tuesday evening last. At the outset the 
lecturer gave some interesting statistics of the application 
of electricity as a motive power for driving various classes 
of machinery on the Continent and in the United States, 
and then gave some illustrations of the application of the 
same power for driving printing machines in London and 
the provinces, emphasieing the fact that driving such 
machines by electricity did away with the immense 
amount of shafting and belting which was an eyesore and 
& common source of danger, and also gave much more space 
for other machinery —a great consideration in modern 
printing offices. On the question of cost the lecturer gave 
his opinion that with electricity at 2}d. per unit, 2 h. p. 
could be obtained for an expenditure of 34d. per hour, 
which compared very favourably with other motive power, 
especially when the increased cleanliness and other advan- 
tages were taken into consideration. The question of 
driving from separate motors geared direct to each machine 
or of driving several machines from one large motor by 
means of short lengths of shafting was also fully considered. 
In conclusion, Mr. Scholey drew an interesting comparison 
between the relative advantages of putting down an installa- 
tion driven by the steam or other power already employed 
or taking the current from the public mains. The lecture 
was illustrated by Jantern slides, and at its close a hearty 
vote of thanks was accorded Mr. Scholey. 


Automobile Mechanism.—From our contemporary 
the Electrical World we glean details of a patent granted 
to William R. C. Corson for a single motor mechanism for 
driving an automobile. An electric motor is so arranged 
that the field frame rotates in one direction and is geared 
to the driving wheel on one end of an axle, and the 
armature rotates in the opposite direction and is geared 
to the driving wheel on the other end of the axle. By 
this means the desired speed and necessary power may be 
obtained with a single motor very light in weight, which 
will automatically rotate both driving wheels at the rates 
of speed which they should naturally assume with relation 
to each other when the vehicle is travelling straight and 
also when turning round—that is, when the vehicle is 
travelling straight it will drive the wheels with equal 
speed, and when the vehicle is being turned will drive the 
outer wheel proportionately faster than the inner. A 
secondary object of the invention is to provide a strong 
brake that may be applied without subjecting the body or 
the wheels of the vehicle to any strain. The armature 
drives one of the wheels through a pinion and an internal 
gear, and the field drives the other wheel through a pinion 
and spur gear. At one end the extremity of the armature 
shaft is provided with an exterior cone, and the field shaft 
is provided with an interior cone, and between the conical 
surfaces an annular wedge is located. When the wedge is 
forced in, one side binds against the internal conical surface 


of the field frame part, and the other side against the 
exterior conical surface on the armature shaft, thus acting 
very. effectively to check the rotation of the parts without 
putting any strain upon the wheels or upon the vehicle 


body. 

Electrical Measurements in Germany.—From 
Mr. Carl Hering’s digest in the Electrical World of New 
York we gather the following abstract of the report of the 
work done by the German Reichsanstalt from February, 
1898, to January, 1899: The comparison of the two sets 
of standard resistance coils showed a good agreement, the 
variations being one to two-hundred-thousandths. Only in 
one case did the variation of the manganin resistances 
during eight years reach 0:00006 (presumably referring to 
unity); for six other boxes it was only 0:00003 during six 
years. An investigation of the dependence of the E. M. F. 
of cadmium amalgam in cells on its composition showed 
that the E.M.F. was constant for amalgams containing 
from 5 to 20 parts of cadmium to 100 of mercury, while 
it increased by about 0:05 volt in amalgam containing from 
20 parts to pure cadmium. Amalgamated cadmium gives 
variable values and should not be used for standard celle. 
The results of measurements since 1891 were given for the 
dependence of the E.M.F. on the temperature. The con- 
ductivity of solutions was investigated and researches 
were begun to test with precision certain simple relations 
between conductivity and concentration. The conductivity 
of porcelain was measured; as the decrease of the resistance 
of porcelain and refractive clay at high temperatures can 
cause mistakes, if the high temperatures are measured at 
the same time with the aid of the air thermometer and the 
thermopile, the tests were made with telephone and alter- 
nating currents. The curves representing the resistance as 
dependent on the temperature had sharp bends at 900deg. 
and 1,100deg., above these limits the insulating property 
was low. The resistance of the tubes at high temperatures 
was increased by continued heating, and changed in the 
same way as other poor conductors, when a continuous 
current passes through them for a lengthened period.” 


Electrical Machinery in California. — It is 


| interesting to note that, in spite of the competition in 
‘electrical matters in the United States, the Oerlikon 


Company has sent engines, dynamos, and motors from 
Switzerland to Santa Rosalia, which is situated at 
the West Cliff, California. At this place a French 


company owns some large copper mines producing some- 


where about 12,000 tons of pure copper per annum. 


Tbe district is an exceedingly dry one, whole years even 


passing without rain, while there is an almost entire 
absence of fresh water and vegetation. Under these 
circumstances, the upkeep of steam machinery at the 
copper mines in the mountains was found to be exceed- 
ingly costly. In consequence, the Oerlikon Company were, 
given an order to equip a large sea-power works on the 
coast, from which electrical energy is distributed to various 
mines. This they have done on the three-phase system 
with the inductor type of alternator. As the total length 
of the connecting lines to the various outlying mines is only 
18 miles, a pressure of 3,000 volts per phase, or 5,200 volts 
between the line wires, was found to be ample. There are 
at present installed in the station two direct-coupled 500-h.p. 
alternators and Sulzer engines, and two smaller sets of 
250 h.p. These smaller machines are rope driven. As the 
bulk of the load is derived from the supply of motors, and 
tho load on these motors is variable, it has been found 
impossible to keep the voltage at Rosalia sufficiently 
constant for lighting purposes. To supply their place for 
this purpose, some direct-current machines have been 
installed. These are. driven by three-phase motore. The 
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same device is used in one of the chief mines to obtain a 
steady light. The transformers used are provided with 
three laminated cores, which, we believe, is directly opposed 
to American practice. Great care has been taken that the 
motors and transformers should be of the same capacity, 
eo that the plant should be worked with the highest 
efficiency. Our contemporary, the Electrical World of New 
York, while giving full details of this station, does not 
give any figures as to the cost of working or the saving 
effected by the electrical transmission. 


The Guard-Wire Question.—It is, we believe, 
acknowledged by most engineers that the present system 
used in England of passing guard wires over the trolley 
wire of an electric tramway is practically useless in pre- 
venting the high-voltage current getting out on the tele- 
graph and telephone wires in case one of these latter 
should be fractured. That there is need for some such 
protection is obvious to all, but we believe that the guard 
wires should’ be placed under the telegraph wires 
rather than over the tramway conductors. We notice 
in L' Eleeiricien some interesting facts collected as to 
the protection in Switzerland of telegraphic and tele- 
phonic instruments from high-potential currents. The 
author of this information has quoted the actual cost to 
the tramway companies of protecting the telegraphs and 
telephones. We gather from the description that fuses and 
lightning protectors in the telephone stations are not 
included in the cost. Without these, the various users of 
high-potential overhead wires had to pay in 1898 no less 
than £8,700 for works carried out to protect telegraph and 
telephone undertakings. The electric tramways at Geneva, 
Neuchatel, Basle, Lucerne, and Freibourg bave spent a very 
considerable portion of this sum. We think the Post 
Office should think of this, and should endeavour when 
laying down new telephone systems to arrange that as few 
wires as possible be run on single roads. If only such 
wires could be gathered together into groups when crossing 
tramways, it becomes a very easy matter to protect them 
against contact with high-potential circuits. The extra 
cost in the first place of so designing these systems will 
not be very much. 

Physical Electricity.— At the recent congress of the 
French Association for the Advancement of Science at 
Boulogne, a section was entirely devoted to medical elec- 
tricity. We gather from the report in the Lancet that this 
section was a distinct success, in that it secured good 
original communications and audiences from 20 to 30 to 
take part in the discussion. The president of the section 
was Prof. Bergonié, who in a short introductory address 
dwelt upon the importance of exactness in observation and 
precision in the terminology used by those who spoke of 
electrical matters. He insisted that the medical elec- 
trician ” must have as wide a knowledge as possible of the 
whole field of electricity. The communications covered 
the field of electricity in medical and surgical practice, of 
X-ray work, and of new forms of apparatus for medical 
purposes. Among the communications the following were 
noteworthy: Régnier, “On Alternate Currents of Low 
Periodicity in the Treatment of Peripheral Neuritis ” ; 
Lewis Jones, The Treatment of Infantile Paralysis” ; 
Crocq, “ Treatment of Perforating Ulcer by Faradaisation 
of the Posterior Tibial Nerve”; Allard, “ Treatment of 
Chronic Glaucoma by Galvanisation of the Cervical 
Sympathetic”; Bordier, ‘Electrolysis in Stricture”; 
Marie, “The Electrical Reactions of Muscles after Death.” 
In the X-ray branch of work Marie read a paper on 
“Stereoscopic Radiography,” and showed a very good 
form of stereoscope. Rémy, of Boulogne, showed an 
extremely ingenious localising apparatus of his own 
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construction. De Nobéle read a paper on the “ Treat- 
ment of Lupus by X-rays.” Luraschi, of Genoa, described 
an electrical equipment to be worked from the street mains. 
Leuillieux recommended the use of asbestos cloth as a 
pliable material for covering electrodes. Leduc showed a 
series of most interesting photographs obtained, not by the 
action of light, but by the rays discharged from a negatively 
electrified point. This “ light” could be reflected, refracted, 
and polarised. It would not pass through opaque objects, 
but passed well through glass. In fact, it behaved just as 
ordinary ultra-violet light, but was invisible to the retina. 
A “unipolar” induction coil for exciting X-ray tubes with 
“earthed ” anti-cathode was shown at the demonstration in 
the X-ray room in the hospital. It was designed for use 
with tubes for internal cavites of the body. The tubes 
when in action could be handled without shock or risk of 
puncture. 


Arc Lamp Poles.— Mr. Alton Adams contributes an 
article to the Electrical World of New York on the iron 
poles, arc lamps, and wires in Boston. We learn from this 
article that the number of deaths of arc lamp trimmers 
has been so great in Boston that the municipal authorities 
have had to take the matter up and to condemn the use of 
iron poles. The author carefully explains how faults can 
occur which will give a fatal shock to the wireman standing 
on an iron pole and handling an arc lamp. We find, how- 
ever, in the whole description no mention of isolating 
switches, which are used in connection with every series 
arc lamp in a public street in England. Of course, if over- 
head wires are used to light these lamps, an isolating switch 
will not prevent an accident from a contact with these if 
they are alive, but in the illustration given by the author 
the lamp is supplied from underground wires. It seems. 
that the number of deaths induced the Massachusetts 
Legislature to pass a law that all arc lamp-poste should be 
properly insulated. The author considers that various 
combinations of wood and iron in poles for arc lamps were 
subsequently tested at Boston with view to comply with 
the law, but a pole entirely of wood was at once found to 
be entirely satisfactory. Under an extension of contract 
dated Aug. 29, 1898, it was agreed that the Boston Electric 
Light Company should replace 2,365 iron poles owned by 
the city and used to support arc lamps with poles entirely 
of wood, save for an iron top, and this work has been in 
large measure completed. These wooden poles are properly 
finished and painted, and are cored to allow wires from the 
base of the pole to run up inside and then down an iron 


gooseneck to the lamp. From tests that have been made 


it is believed impossible for a person standing on the steps 
of one of these poles to make enough contact with the 
ground, through the pole, to receive a dangerous 
flow of current through the body from an arc lamp 
circuit. It is thus to be hoped and expected 
that the electrocution of arc lamp trimmers through 
the most common conditions is at an end in Boston. 
The additional safety to life is not the only advantage of 
the new poles, another being the smaller leakage from lines 
in stormy weather. With the iron poles in use it was 
attempted to operate some of the long arc circuits at a 
pressure of about 6,000 volts, but the leakage in wet 
weather was so great as to tend to make the automatic 
regulators cut out the arc dynamos, and the plan was 
abandoned. There is no reason, of course, why a wooden 
arc lamp-post should be supremely clumsy, but the fact 
remains that a sightly wood pole is seldom seen, and even 
if such were used the cost of upkeep is considerably more 
than that of iron poles. It seems to us, therefore, that the 
electrical engineers of Boston have acknowledged their own 
incompetence by reverting to wood for this purpose, 
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TECHNICAL EDUCATION. 
BY SIR A. NOBLE. 
On Tuesday last Sir Andrew Noble delivered the 


inaugural address of the new session at the Central 
Technical College of the City and Guilds of London 
Institute. Sir Frederick Abel presided, and there were pre- 
sent, amongst others, Prof. Armstrong (dean), Sir Norman 
Lockyer, Mr. Beckwith, Prof. Riicker, Dr. Perkin, Mr. 
Bousfield, Sir P. Magnus, Prof. Ayrton, Prof. Unwin, Mr. 
J. Watney, and Mr. A. Soper. The following is the full 
text of the address : 

When your dean first did me the honour to ask me to 
address you on the opening of your session, I had grave 
doubts as to whether I was a proper person to accept 
the invitation. On the one hand, I have had little or 
nothing to do with the education of others, and in some 
points my views, at all events so far as regards primary 
education, are at variance with much that is being done 
at the present day, but, on the other hand, Í have 
had exceptional opportunities of observing, both in this 
and in other countries, certain points which seem to me 
to be of importance to those who propose to uphold the 
industrial supremacy of this country in the struggle which, 
year by year, other countries are rendering more and more 
severe. You, therefore, see me here to-day, and I shall 
consider myself amply rewarded if I can tempt but one 
of you to enter, for the sake of knowledge itself, the 
boundless fields which science day by day is opening up 
to you. I can promise that the pursuit will give you 
happiness. I hope it may give you wealth and distinc- 
tion, but I remember the words of the Preacher, that 
riches are not always given to men of understanding, nor 
5 men of if but that time and chance happen 
to us all. 

Technical education is a phrase that has been so often 
misused, perhaps so often misunderstood, that many of 
those who, like myself, are engaged chiefly in trying to 
solve the Piel problems of engineering are in the 
habit of hearing it, either with impatience, or of regardin 
it as a fad of lay theorista, or sometimes, I fear, as a aloak 
for educational shortcomings in other directions. And I 
am bound to confess, if their experience has been the same 
as mine, that there is some excuse for them. You can 
form but little idea of the number of persons of both sexes 
who have assured me that their sons had no taste for 
books, but had shown a marvellous talent for engineering. 
I need hardly tell you that the marvellous talent generally 
turns out to be an incapacity, possibly from defective 
education, for seriously applying the mind to any subject 


whatever. But technical education, properly considered, 
is of the highest importance both to you and to England. 
Now, 


It is only its abuse that we have to guard against. 
one of the great abuses I take to be that technical educa- 
tion is often begun too early in life—that is, that it is 
substituted for a general education, and a boy attempts to 
put his knowledge to practical use before he has learnt how 
to learn. Another abuse is the divorcing of practice from 
theory, and the danger of elevating practical application 
above scientific knowledge. I shall try, therefore, to-day, to 
say a few words, firstly, about the necessity of acquiring 
a sound, general education before any special work is 
attacked ; and, secondly, about the necessity of basing all 
practical work on theoretic knowledge. 

I attribute the compliment which has been paid me in 
the invitation to speak at the opening of the present 
session to the fact of my having been connected for many 
years past with the 1 of probably the largest 
engineering firm in England. That position has afforded 
me exceptional opportunities for observing what educational 
antecedents are likely to produce the best results in the 
engineering field. I say exceptional opportunities ” 
advisedly, for we at present employ in our various works 
not far removed from 30,000 hands. Of these a large 
number are youths; often sons of workmen, but not 
unfrequently drawn from the class which I see represented 
before me. I am continually asked what education I should 
recommend for a lad entering Elswick. I always say, 
“Send your son to as good a school as you can, keep him 
there as long as you can, do not curtail his time of school- 


ing, do not stunt his early intellectual growth by narrowi 

it down to any special study as taught at elementary schools 
Science, mechanical drawing, and such like are no doubt very 
useful (as all knowledge is useful) in their way. These 
studies may prove an irresistible attraction to minds with a 


strong bent towards scientific subjects, but I would fancy 


most employers would rather that a lad came to us blankly 
ignorant of both so long as he had had a good education, 
had been taught, and had ability to think and to concen- 
trate his attention on any subject brought to his notice, 
Some of you may have heard no doubt the answer of the 
Duke of Wellington to a father who asked him what was 
the best education for his son preparatory to his joining 
the army: The best education you can give bim.“ It 
was a very pregnant utterance, terse and to the point, 


as nearly all the great duke's were; and it remains as true 


for any other profession as for the army. In nine cases 
out of ten, I should say, any knowledge acquired by a boy 
before he is 16 can have but a slight intrinsic value. 
Up to that age it is not what he learns that we have to look 
at, but how he learns ; it is the habit of discipline, of mental 
appi aoi, of power in attacking a subject, that are so 
valuable, not generally any definite piece of knowledge he 
may have gained. According to my experience the most 
valuable knowledge that a man has at his disposal is that 
which he has taught himself. That a special technical 
education is not an absolute necessity is not difficult 
of proof. My own chief, Lord Armstrong, commenced 
life as a solicitor; James Watt was an instrument 
maker, and was prevented from opening a shop in Glasgow 
because he had not served a full apprenticeship. George 
Stephenson was an assistant fireman to his father at 
Killingworth Colliery. Faraday was brought up a bookbinder. 
I cite the cases of these great men simply to show how men 
without trained assistance have taught themselves, and 
what can be done by the dauntless energy, untiring 
industry, and patient search after truth, which were the 
great characteristics of all of them, and which enabled them 
to do such great things. My own impression with regard 
to early education, is that as a sharpener of the young 
intellect, and as a mental discipline, it would be difficult to 
improve upon the curriculum which is now in force at our 
ublic schools, and which, in the main, has beon in force 
or so many centuries. I am not in accord with those who 
think that modern languages should supersede the classics 
as a means of education, and I should regret more than I 
do the attempts which have been made in this direction 
did I think that these attempts were likely to be successful. 
Men of science will remember that practically the whole of 
our scientific nomenclature is borrowed from the Greek and 
Latin languages, and personally I have found my own 
knowledge of the classics, which represents, no doubt, 
that of a very ordinary schoolboy, stand by me, and 
enable me to enjoy, as I would not otherwise have done, 
that noble literature which, as Lord Macaulay says, is the 
most splendid, and perhaps the most durable, of the many 
glories of England. 
But whatever may be the fate of the classics as a means, 
I must take up my parable against a course of education I 
have seen in several primary schools where an attempt is 
made to teach boys, often little better than children, rudi- 
mentary chemistry, rudimentary geology, also physiology 
and electricity. Occasional popular lectures on these 
sciences may be of very great value to some boys in 
interesting them in these great subjects, and in leading 
them, at some later date, seriously to study them, but 
these sciences as taught in the schools I refer to can have 
little value in encouraging habits of thought, of application, 
and of mental discipline; and to knowledge so acquired the 
words of Pope are peculiarly applicable : i 
A little knowledge is a dangerous thing, 
Drink deep or taste not the Pierian spring, 
There shallow draughts intoxicate the brain, 
l And drinking deeply sobers it again.” 
Iam aware that many people say that the years a boy 
wastes on Greek and Latin might be better employed in 
learning German and French. It may be so, but it is not 
difficult to teach these most important languages colloquially 
at a very early age; and with regard .to technical subjects, 
speaking from my own observation, J may say that I do 
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not think I have known any man at 28 or 30 who was the 
better for having abandoned his general education for 


technical subjects at too early an age. Those men who 


with other students, have acquired habits of application, 


amply make up for their late start by the power of mind 


and grip that they bring to their work. They are fresh 
and keen when others who have been hammering away at 
semi-technical work from early boyhood have become stale and 
are less vigorous ; and that reflection moves me to deprecate 
strongly any attempt to teach seriously practical or elec- 
trical engineering in preparatory or elementary schools. 
As an excellent recreation, such studies are no doubt to be 
encouraged, but to make them a systematic part of educa- 
tion, to the exclusion of studies which have a more direct 
effect in developing the understanding, seems to me to be 
entirely wrong. I would go further, and say that even in 
public schools, and their equivalents for older boys, what 
are termed engineering shops are generally a failure so far 
as any efficient knowledge to be gained in them is con- 
cerned. Except as a reasonable diversion for recreation 
hours, such “shops” have, I fear, but little value, and in 
nine cases out of ten the hours spent in them are subtracted 
from the time due to more valuable studies. 

In my judgment, the age at which a boy should seriously 
begin any special studies, with a view to fit him technically 
for the profession he may have decided to follow, should 
not be earlier than 17 or 18. And in any discussion as to 
the age at which a boy should leave school, the great 
incidental advantages that he gains from a reasonable 
prolongation of his school days must never be lost sight of. 
A stricter discipline, a wiser supervision, a more autho- 
ritative yet sympathetic advice as to conduct, are more 
possible at school than can ever be the case in after-life, 
and a more constant snd generous association with his 
equals rubs off angularities and leads to amenity of disposi- 
tion. It is seldom, indeed, that one cannot trace the 
difference between a lad who has had a full public school 
training and another who has been less fortunate. Speaking 
as an employer of labour, I should say that we find a 
pleasant speech and manner, tact in dealing with others, 
and some power of organisation of the utmost value, and 
it is precisely those qualities which a boy acquires or ought 
to acquire in his later years at a public school. Without 
such qualities even the highest scientific attainments will 
never make a captain of industry, and in selecting candi- 
dates for appointments the man of business distinctly 
prefers a youth who has had the benefit of some years at a 
good school. So much for the necessity of grounding 
technical studies on the basis of a sound general education. 

The next point I should like to urge is, that any prac- 
tical technical instruction and any practical knowledge 
acquired in the workshop should be based upon sound 
theoretic knowledge. I am driven to enforce this question 
because (speaking again from my own observations), I find 
that in this country far too much weight is given to prac- 
tical skill and what is called the “rule of thumb,” far too 
little to sound theoretic knowledge. In the middle of this 
century English machinery was immeasurably superior to 
to any other. To our remaining content with this state of 
things, and to our seriously neglecting technical instruction, 
I attribute the very much greater comparative progress 
that Germany, the United States, and Switzerland have 
made in the last 50 years, and if I am not very greatly mis- 
taken we shall have, before many years, in the East an 
important commercial rival in Japan, since that country is 
developing its manufacturing powers with an energy that 
is as remarkable as it is unexampled. 

Turning to other departments of industry, no English- 
man can observe without regret how certain branches have 
almost altogether abandoned this country, and been, in a 
great measure, left to those who have paid more attention 
to technical instruction. Nearly every réquirement of a 
drawing office can be better and more economically obtained 
from Germany. From what source do all our pure chemicals 
come, our filter papers, and most of our glass apparatus ? 
I admit that the workmanship of many articles made in 
England cannot be surpassed, but if we require any original 
or special piece of apparatus we are frequently compelled, 


much that it has now lost. 


-thrust upon us. 
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as I have been, to go to Germany or France for their 
manufacture. I do not desire to press my point too far, 


à e ec and admit that a portion of this transference of work, which 
with fair abilities have received a really good education 


have been taught to use their minds, and who, by contact 


I so much regret, may be due to cheaper labour. But the 
English mechanic is second to none, and if that false trade 
unionism which endeavours to prevent the most intelligent 
and skilled from reaping the full benefit of their abilities 
be abandoned, I do not despair of seeing this country regain 
But it is to theoretic and 
technical knowledge that we must chiefly look. Consider, 
as an illustration, electricity in the service of man. Think 
of its innumerable applications, and of the number of 
hands dependent upon its industries. But for one man 
capable of designing or improving these powerful machines 
or delicate instruments there are a thousand ready and able 
to carry out their designs. But it is the former who 
are the salt of the earth, and those who have the manage- 
ment of large concerns know well how to value them. 
It was to meet the want that I am referring to that your 
technical college was founded. Its objects are admirably 
stated in its programme, and your attention is drawn to 
the undoubted fact that no theoretic or technical instruc- 
tion can supersede the necessity of obtaining practical 
experience in the workshop and factory. But, on the 
other hand, I believe that no genuine success in the 
higher walks of industry is probable without thorough 
theoretic or technical knowledge. In my experience, I 
do not think I have ever known a man rise to the to 
of the tree without it. I may, perhaps, be forgiven if 
refer to one great engineering genius, Lord Armstrong, 
with whom it has been my privilege to be so long and 
so intimately connected. In whatever investigation he 
was engaged, he added to sound theoretic knowledge an 
intensity of application and an apparently intuitive per- 
ception of the results to be expected that I have rarely seen 
equalled. Of him it may be truly said that, whatever 
bis hand found to do, he did it with his might.” Sir 
William Harcourt, speaking a fortnight ago, attributed 
the immense commercial advance which has recently 
been made by Germany to the better teaching of 
languages, and to the German merchant being able 
to speak to the English buyer in a tongue which he 
can understand. I very much doubt if that has much to 
do with the matter, and I am sure that houses where 
business is done on a large scale very much prefer that all 
letters should be in the languages of the respective writers, 
and not in the doubtful English that is not unfrequently 
There is no doubt that Germany is com- 
peting with us, as she has a right to do, successfully, and 
so far as I am aware, with respect to her manufactures, 
perfectly honestly. I say “honestly,” because I do not 
believe in any attempt to enhance the value of one’s own 
wares by depreciating those of other people ; and I entirely 
differ from those who would attribute the success of our 
German competitors to their putting on the market inferior 
goods specially got up to imitate those of a superior class, 
It was some idea of this kind, no doubt, that led to the 
most ill-advised regulation that foreign-made goods should 
be stamped so as to show their origin. It doubtless does 
this, but its effect is, I believe, in the direction of an 
advertisement for foreign goods, and there is some danger 
that if our own manufacturers relax their efforte, the 
“Made in Germany,” which was, I think, meant to be a 
reproach, should become, on the contrary, a hall-mark of 
excellence, as when the “ Wilhelm der Grösse,” one of the 
finest steamships afloat, steamed into Southampton Water 
with a facetious placard, ‘ Made in Germany,” hanging on 
her side. In many articles, and especially with the apparatus 
of scientific research to which I have referred, this is 
already the case. 

Manufacturing progress has in Germany gone hand-in- 
hand with material progress, and anyone who has travelled 
much must be astounded with the extraordinary improve- 
ment which has been going on in recent years, not only in 
German railways, shipbuilding, and steelworking, but also 
in the buildings, order, and general amenities of life of the 

reat German cities, such as Berlin, Frankfurt, and Cologne. 
n the competition of manufacture we are pressed very hard 
from steel to watches, from marine engines to scientific 
instruments. In nothing, indeed, have German. manu- 
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facturers made more progress than in the making of all 
exact instruments. In these departments Germany certainly 
excels us, so far as original and inventive improvement is 
concerned. . Now, all this improvement I feel inclined to 
attribute, not, with Sir William Harcourt, to any linguistic 
superiority, but to the far greater opportunities of technical 
atudy which are afforded in Germany. If we are to hold 
our own, we older men must try to multiply these oppor- 
tunities of study in our own country, and you younger men 
must do your part, by seeking to avail yourselves to the 
uttermost of any such opportunities provided. 

To you, N N who are about to commence the 
studies which will be useful to you in your future career 
I venture to say a few words. Consider the marvellous 
progress that has been made in the physical and practical 
sciences during the century now rapidly drawing to a 
close. At the commencement of the century steam naviga- 
tion and railways were unknown and unachieved. Our 
knowledge of the science of electricity was confined to a 
few isolated phenomena, and chemistry was in ite infancy. 
Now the latter science has spread its branches until it 
seems likely it may bring into a common brotherhood the 
whole of the physical sciences. Consider, further, that 
knowledge and progress appear to be increasing in a 
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hydrogen gas are so small that it would take about 
50 milions touching one another to make lin., they are 
so numerous in a cubic inch of gas at Odeg. C. and 
atmospheric pressure that if the whole of them were 
formed into a row they would go round the circum- 
ference of the earth more than 1,000 times. The 
molecules also, as you probably know, are in violent 
motion. The highest velocity I have obtained with a 
projectile nearly reached 5,000 f.s., but the average 
velocity of the hydrogen molecules at the temperature 
and pressure I have named is somewhat more. I once 
calculated that a few molecules, I forget in how many 
millions, might exceed 50,000 f.s. We smile, and justly 
smile, at the seekers after what was called perpetual motion. 
Modern science seems to show that it is equally vain to 
seek for anything that is perpetually and absolutely at rest. 
I have alluded to the kinetic theory of gases because we 
know more of the constitution of that form of matter 
than we do of any other, but having regard to the 
progress of science to which I have referred, is it too 
much to hope that some of you will live to see a second 
Newton, who will give you a second “ Principia” which 
shall clear away the difficulties which surround the con- 
stitution of matter, whether ponderable or imponderable. 


Fia. 1.—The Siemens and Halske Electric Omnibus. 


geometric ratio; who then can predict what will be the 
progress made at the conclusion of the twentieth century, 
or even during the first half of it? In forwarding that 
progress I sincerely trust that many of those whom I now 
address may be prominent workers. We have never wanted 
in this country the men whom I would call the captains 
of the scientific army, but I think we are much inferior to 
Germany in the rank and file, in the number of men who 
are willing to follow particular lines of investigation, and 
who thus do invaluable service to science. We older men, 
whose careers are approaching their termination, cannot but 
look with envy on the career which may be open to some 
of you. It was said of the telescope, which opened to our 
vision infinite space, that it was balanced by the microscope, 
which showed us the infinitely small, but small as are 
these objecte, the kinetic theory of gases opens up to our 
appreciation, I had almost said to our view, molecules 
whose dimensions are inconceivably smaller. It would 
be vain to name to you the limiting dimensions of these 
molecules which have been revealed to us by the labours 
of Maxwell, Lord Kelvin, Clausius, and others, but I 
have seen somewhere, possibly in the columns of Nature, 
a statement which may be more intelligible. It was 
something like this: That though the molecules of 
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One word more: bring enthusiasm to your studies; 
without it the best instruction (this you will have) and 
the best apparatus will do nothing for you. Make your 
work the first aim, and do not let athletics or anything 
else take precedence of it. Here, again, I cannot help 
thinking that the Germans get a little the better of us. 
With them work is absolutely in the forefront; I am 
not at all sure that it is so with the average young 
Englishman of to-day. No one appreciates the value of 
athletics, when kept in their proper place, more keenly 
than I do. But against the substitution of athletics for 
the more serious objects of life I should like to enter 
my strongest protest, and it will be a sorry day for 
England if such a change ever takes place. 

astly, I would say to you, while giving the acquiring of 
knowledge that may assist your own business or profession 
the first place, to not be too utilitarian, do not narrow the 
search for knowledge down to a search for utilitarian know- 
ledge, for knowledge that you think will pay. I remember 
a strong protest of De Morgon’s against the number of 
men who take their station in the business of life without 
ever having known real mental exertion. He put it that 
knowledge which ought to open the mind was decided on 
solely by its fitness to manure the money tree. Therefore, 
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above all things, pursue knowlédge. It is that pursuit 
which will stand by you to the end as at once the greatest 


and the most enduring of pleasures. Friends may die ; the ` 


most tender attachments must be severed ; advancing years 
will very soon debar you from any serious pursuit of 
athletics ; the acquisition of wealth will take sway from 
you the pleasure of making a position,” which is probably 
the keenest, and surely the most legitimate, incentive of 
middle life; but the pleasure of acquiring knowledge will 
console you to the last, so long as you have strength to 
open a book or to hold a test-tube. Cry after knowledge, 
seek for her as silver, and search for her as for hidden 
treasure. 


ELECTRICAL ’BUSES IN BERLIN. 


We take from the Elektrotechnische Zeitschrift the accom- 
panying illustration (Fig. 1), which shows the type of 
electrical omnibus recently put on the streets of Berlin by 
Messrs. Siemens and Halske. It will be seen from the 
illustration, and also from the following description, that 
this type of accumulator vehicle is much more likely to 
succeed than any of its predecessors. The reason for this 
is that the designers have adopted a system by which the 
accumulators at certain periods of the run will receive a 
charge from the overhead wires of the tramway company. 
For this purpose a collecting bow is placed at the top of 
the car for making connection with the trolley wire, while 
on the front of the ’bus two collecting wheels are provided 
to make connection with the tramway rails. It seems that 
the idea occurred almost simultaneously to two gentlemen; 
thus, Mr. Reichel, the chief engineer of Messrs. Siemens 
and Halske's, worked out a design of the bus, only to find 
that a patent had been obtained by Mr. Sarasin, of Treptow, 
at the beginning of last year. This patent being owned by 
the Hagen Accumulator Works, Messrs. Siemens and Halske 
obtained permission to make their cars from the above 
company, who supplied the accumulators. The following new 
facts about the omnibus seems to us to be of interest. It is 
designed to seat 15 passengers inside and to carry six more 
on the rear platform. The front platform is reserved for 
the driver only. The weight of the ’buses complete with 
batteries and passengers is 64 tons. The accumulators 
weigh only 14 tons. It will be seen that the proportion 
of the weight of the accumulators to the total weight 
carried is much smaller than is usually the case. Two 
motors are used on each axle, making four in all. These 
are so arranged that the wheels are driven indepen- 
dently. The motors drive by means of single-reduction 
gearing with a ratio of 1 to 7˙5 on the front wheels and 
1 to 8 on the back. The regulation is effected by means of 
series-parallel controllers in the usual way, by means of 
which motors can be connected in various combinations in 
order to give economical working. The whole object of 
the design is to keep down the weight of the accumulators 
and at the same time to have a ’bus which will run over 
routes which are not equipped with overhead wires. It will 
be seen from the figures given how much the weight has 
been reduced, and our contemporary gives a map of the 
routes on which the buses run, from which it may be seen 
that these omnibuses can be recharged at comparatively 
frequent intervals. In fact, the accumulators, of which there 
are some 200, are only designed to carry a car some four 
miles on the road. It will be interesting to watch the 
history of this new attempt in electrical traction, which 
starts with a much better prospect of success than any of 
its somewhat unfortunate forerunners, which had to rely 
entirely on the storage capacity of the accumulators. 


THE INSTITUTION IN SWITZERLAND. 
(Continued from page 861.) 
AT ZURICH. 


% We, for their knowledge, men inspir'd adore, 
Not for those truths they hide, but those they show, 
And vulgar reason finds that none knows more 
Than that which he can make another know.” — DAVENANT. 


Let us leave poor tired humanity to its rest, to wake on 


the morrow to a day of rest, and after to cdntinue its 
investigation of the electrical wonders of Zürich and 
district, and let memory waft us back to those prehistoric 
times, so well described by Lyell and Lubbock, when 
Ziirich was not, but when the waters of its lake swirled 
among the piles and below the dwellings of the then 
population. Many seasons have come and gone since then, 
and humanity has progressed in the arts and sciences, 
but we venture to doubt upon which side the greatest 
wonderment would arise if the lake dwellers could 
be placed cheek-by-jowl with the citizens of to-day. 
The then dwellers in the district were masters of 
arts of which their successors know nothing, while 
the latter are proud of the great development of the 
latest phases of nineteenth-century civilisation. Zürich is 
now the centre of the commercial activity of Switzerland. 
Baden, Oerlikon, Wintherthur are within a short distance, 
and, as might be supposed, Zürich itself is able to show the 
concentrated essence of industrial enterprise. Here we find 
the electric tramways, radiating, as ic were, from the lake in 
every direction ; the city is lighted electrically, and ita educa- 
tional equipment is almost unrivalled ; the heights over- 
looking lake and city are scaled by rack railways actuated 
electrically ; the prime motor in most cases to factory and 
station being water power. It was our good fortune 
to be for some days in Ziirich previous to the incom- 
ing of the members of the Institution, and thus had 
the great pleasure of meeting Colonel Huber, to whom the 
Institution owes a deep debt of gratitude, for he, together 
with Mr. Brown and Prof. Wyssling, worked indefatigably 
to make all the necessary local arrangements for the 
meeting. It was with deep regret that we heard of the 
serious illness of Colonel Huber, which prevented his taking 
any part in the meeting. It will be seen when referring to 
the dinner how keen was Colonel Huber’s interest in the 
success of the meeting, and he must have been pleased to 
know how great was the success that crowned his labours. 

The next day was variously spent: some simply recupe- 
rated from fatigus; others visited the Cathedral, a building 
architecturally plain both outside and inside; others went 
from the Selnau Station to the Oetliberg, from the top 
viewing the glorious scene of mountain and lake, feeling the 
truth of the poet's words when in the midst of Nature's 
grand array that there are 

s .. Sermons in stones, 
Books in the ranning brooks, and good in everything.” 

On Monday, Sept. 4, the active work of the meeting 
recommenced with a visit to the works at Oerlikon. The 
notes on these works provided by Prof. Wyssling tell us 
that they were founded in 1871, and made into a limited 
company in 1876. The number of workmen at present 
employed in the works is about 1,800, with an official staff 
of 250. The space occupied by buildings is 38,000 square 
metres. Of this the total area of the works reaches to 84,500 
square metres, with power to add even to this large space. 

t may be mentioned that the railway runs parallel with the 
works, and the tramway into Ziirich commences just outside 
the station yard, this again being practically adjoining the 
works. The motive power employed is partly water and 
partly steam, there being under erection at the 
present time something approaching 1,000 h.p. steam. 
Tbe water power is obtained at Hochfelden from three 
turbines, each of 200 h.p. The electric current is trans- 
formed at the turbine station up to 15,000 volts, and again 
transformed down at the works, the distance of trans- 
mission being 22 km. Three-phase motors are used at 
100 volts, there being 94 of these. The shops are fitted 
throughout with cranes, 18 of which are electrical. It will 
give some idea of the extent of these works to mention 
that the number of lathes and machine tools in use 
amount to 860. Oerlikon was not originally designed 
for electrical work, and is only partially devoted to that 
particular class of engineering. The other depart- 
ments are devoted to foundry work, mechanical tool 
construction, and the construction of cranes, lifts, etc. 
Since the commencement of business the following work 
has been produced: 6, 500 machine tools of various kinds, 
over 14,000 porcelain roller mille, and, previous to the 
year 1892, 125 steam-engines, while since the works have 
devoted attention to electrical apparatus there has been 


426 THE ELECTRICAL ENGINEER, OCTOBER 6, 1899. 


produced 15,000 generators and motors—of which number | how busy is the scene. Personally, we tender our thanks to 
3,205 were produced last year—3,000 transformers, and | Mr. A. Oettli, the engineer at Oerlikon, for his unwearied 
330 cranes, electric locomotives, etc. It may be interesting ! kindness during our visit, and can assure him that the 


Fig. 1.—A Glimpse at the Foundry. 


to know that the largest continuous-current dynamo built | members with whom he was brought into contact were 
had a total weight of 115,000 kg., and an armature | gratified and delighted with his clear explanations, and 
diameter of 44m., weighing 35,000 kg., while the largest | spoke in high terms of praise as to his courtesy and 
three-phase machine built had a wheel diameter of 5m., | assiduity in giving information. Pictures will teil more 


FIG. 2.—Partial View of Winding-Shop. 


the wheel weighing 46,000 kg., the machine having a total | than words, hence may be allowed generally to explain 
weight of 96,000 kg. As may be expected, samples of the | themselves. (See Figs. 1 and 2.) ë to the types of 
work at Oerlikon are to be found all over Switzerland. machines, they are too numerous to treat seriatim, 

Let us for a moment glance through the shops and see | illustrations of two or three may be given, with perhaps 
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more detailed references when treatin 


g of installations. (See | at the invitation of the Schweizerischer Electrotechnischer 


Figs. 3 and 4.) It is hardly necessary to say that in the | Verein and some Swiss firms on Tuesday, Sept. 5. Two 
inductor type of machine the only moving portion is a mass of points stand out before all others—Herr Rathenau’s invita- 


re 


; i Fic, 8.—Revolving Wheels of Inductor Alternators as made by the Oerlikon Company. 
metal, the inducing and the induced coils being fixed. Mica | tion to Berlin next year and Colonel Huber’s address. But 


insulation is used. The outside frame is generally of cast | here is the menu, and due justice was done to the excellent 
steel, aş is the rotating wheel, which again is toothed, each | dinner served up. 
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Fic. 4.~Type of Inductor Alternator made by the Oerlikon Company. 


tooth being placed a coil forward. For cooling purposes 
the frame is perforated. The coils, where facing the 
rotating wheel, are laid in a ring of soft laminated 
iron to decrease the resistance of the inductive circuit. 


(To be continued.) 


THE DINNER. 


We may venture to interpolate here a reference to the 
dinner given to the members at the Co- vert Hall, Zürich, 


MENU. 
Consommé Victoria. 

Petits Pät és d’huitres. 
Tranche de Saumon—Sauce des Gourmets. 
Cœur de filet de bæuf piqué. 
Tomates farciee—Pommes Chateau. 
Noir de veau en vol-au-vent à la Doria. 
Selle de chevreuil—Sauce Groseilles. - 

©. . 
Glaces panachees. Tourte. 
Fruits. Dessert. 


It is not necessary to record the variousspeeches—all to the 
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point—breathing on the one side the heartiest welcome and 
on the other the heartiest appreciation of that welcome. 
These formal toasts are n , and elicited the pro- 
fessional harmony existing between Swiss and British 
science and practice. Herr Rathenau, however, as we have 
said, reiterated his invitation to Berlin, and promised, on 
his own behalf and on behalf of the German industry, a 
hearty welcome and sights worth seeing. This invitation 
will have to be considered by the Council and 
by the members. It was pointed out that Paris 
was to have an exhibition and a congress next 
year. Since the conclusion of the Swiss visit we 
have received details of the proposed Paris congress. 
It seems to us that a visit to Berlin at this stage in the 
history of the industry is overwhelmingly more important 
than it would be if postponed to some future time. We 
venture, then, to suggest to all those interested the most 
careful examination of the matter, and, if possible, to accept 
the cordiul invitation that has been given. 


DR. W. RATHENAU, 
General Manager of the Allgemeine Electricitats Gesellschaft, Berlin. 


We bave previously said that Colonel Huber, who took 
go active an interest in the visit to Switzerland, was at the 
actual time of the visit seriously ill, yet so great was his 
desire to express his pleasure at this visit that he sent his 
message of welcome from his sick-bed in the following 
terms : 

“ Ladies and Gentlemen,—It is with great pleasure that I 
rise to fulfil the pleasant duty which has devolved upon 
me of welcoming the members of the (London) Institution 
of Electrical Engineers as our guests this evening. I also 
wish to express my thanks to Sir St. John, her Majesty’s 
Minister Plenipotentiary, as well as to the president of the 
Town Council of Ziirich, the representatives of the Federal 
Polytechnic and the Electrical Society, and the directors of 
the different power stations, for so kindly responding to our 
invitation to join us in offering a hearty welcome to our 
visitors here to-night. When in February last I was asked 
unofficially by Prof. Silvanus Thompson, the president of 
the Institution of Electrical Engineers, if the proposal to 
hold this year’s annual meeting of the Inatitution in Ziirich 
would be favourably received by the Swiss electrical engi- 
neers, I at once conferred with Mr. Charles Brown and with 
Prof. Wyssling, president of the Swiss Electrotechnical 
Society, and I informed Prof. Thompson that we should 
be most happy to receive a visit from the English electrical 
engineers. Prof. Thompson expressed the belief that a 
meeting in Ziirich would be of great service to the further 
development of the electrical industry, by affording to the 
members of the Institution an opportunity of visiting some 
of the power stations as well as some of the Swiss electrical 
and mechanical factories, With this object the programme 
has been arranged to enable our visitors to obtain a general 
idea of Swiss activity in electrical science. The electrical 
industries, and all that belongs to the science of electricity, 
are certainly the most modern branches of industry, but 
they experienced a development which has exceeded all 
anticipations, and this development is not confined to 
electrical machinery, but has also imposed many fresh 
duties and obligations upon that important industry, the 
construction of prime motors. For us here in Switzerland 
hydraulic motors are of the most important consideration 


for the purpose of utilising the various hydraulic powers in 
our own country, as well as those of other countries with 
which Swiss industry is conuected. But even in Switzerland 
steam and gas motors play a prominent part in the sphere 
of electricity, because our supply of water power is neither 
so abundant, nor so cheap in its cost of working, that it 
can meet the whole of our requirements. It is true that 
Switzerland has an enormous quantity of water power at 
her disposal, but the supply is not large enough to balance 
the advantages which are at the disposal of our neighbours, 
especially England. We possess neither the coal mines, nor 
metal mines, we have no sea-porte whence we can dispatch 
our industrial products at a cheap rate, and we are encircled 
by a girdle of customs duties. With regard to this last point, 
we welcowe in you the faithful representatives of free-trade, 
which we in Switzerland endeavour to carry out as far as it 
possible to do so having regard to the countries where 
customs duties are imposed. The achievements obtained 
in electrical science are not the privileges of an individual, 
nor of an individual state. It is only by co-operation of all 
scientific and practical men in the electrical world that the 
results of the present day have been reaped and that still 
further results can be obtained. I trust that your visit to 
Switzerland will afford you some satisfaction from a technical 
point of view, but in making your observations you must not 
draw a parallel with the English condition of things. In 
conclusion, I hope that this meeting will conduce to increase 
and consolidate the friendly relations existing between the 
scientists, engineers, and manufacturers of England and 
Switzerland, who have made the furtherance of electro- 
technics their life’s task. Dear guests, permit me now to 
ask my fellow-countrymen, in honour of your most gracious 
Queen Victoria, to rise and, according to our custom, to 
drink : Die Kénigen von England lebe hoch.” 

It is hardly necessary to say that the members heard 
with great satisfaction that Colonel Huber was slightly 
better, though not free from danger, and his son was 
requested to convey their heartfelt sympathy to his father 
$ a hopes for his early and complete restoration to 

ealtn. 

When the last guest left the dining-room, we know not, 
but at midnight there was around Ziirich an extremely 
vivid lightning display, no doubt Nature’s welcome to those 
interested in electrical subjects. 


SOUTH PORT-ORMSKIRK. 


We briefly indicated in our last issue that the enquiry 
of the Light Railway Commissioners as to this proposed 
scheme was most satisfactory. There was in reality %n 
opposition, and Mr. Scotter is to be congratulated upon the 
success that has crowned his work. The accompanying 


The Proposed Southport-Ormekirk Light Railway. 


sketch map will show the proposed line. The Southport- 
Ormskirk road has to deal with a considerable amount of 
traffic, and we have no doubt when the light railway is 
completed, and further fucilities given, the traffic will 
proportionately respond. 


ALDERLEY EDGE ELECTRIC LIGHT WORKS. 


Last week it was Darwen ; this week the turn comes to 
Alderley Edge to open a generating station and electric 
light works. Being of modern creation, and a not very 
important one at that, it may not be out of place 
here to explain that Alderley Edge is situate in 
Cheshire, within easy reach of the cotton metropolis— 
Manchester—and still easier reach of Stockport. The 
village—it cannot be called a town, possessing, ag 
it does, but 3,000 inhabitants—is beautifully situated 
amongst wooded hills, and forms a pleasant retreat for the 
wealthier merchants of the neighbouring towns. It is, 
in fact, a purely residential centre for the wealthier classes, 
and, therefore, in spite of an insignificant population, offered 
a good field for an electric supply. The latter fact was 
not lost sight off by Edmundsons’ Electricity Corpora- 
tion, to whose enterprise the generating station described 
below owes its existence. The station buildings, which are 
situated some little distance outside the village proper, 
comprise an engine-room, boiler-house, and battery-room. 
They are of a substantial nature, though necessarily of 
small dimensions. There is nothing about their design 
which calls for particular mention. The two locomotive 
boilers at present installed are fitted each with a temporary 
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capacity of the plant. The supply of gas to the district 
is in the hands of a company, and no street-lighting other 
than by gas is at present contemplated. 

The designs of the station were prepared for the local 
company by Messrs. Lacey, Clirehugh, and Sillar, while 
Edmundsons Electricity Corporation were the contrac- 
tors for the whole of the works. Various sub-contractors 
were, of course, employed. Thus Messrs. Davey, Paxman, 
and Co., of Colchester, supplied the two boilers referred to 
above. The engines and dynamos were ordered respectively 
from Messrs. Belliss and Morcom, Limited, of Birmingham, 
and the E:lison-Swan United Electric Light Company, 
Limited. There are at present two sets laid down, each 
designed to give 70 b.h.p. at 550 revolutions. The steam 
pressure at the engines is 150lb. Figs. 1 and 2 show these 
two generating sets. The pipework was sub-let to Messrs. 
Edmundsons, of Dublin, who supplied and erected all the 
steam, feed, and water connections. As no condensers are 
at present to be used, a feed-water heater of the Berryman’s 
type has been installed. This was obtained from Messrs. 

oseph Wright and Co., of Tipton. 

The accumulators at Alderley Edge are of the D.P. 
Battery Company’s standard type, having strip plates pro- 
duced by a special electrolytic procese, which causes the 
active material to be formed out of the plate itself, which 
produces an extremely dense protecting coat. This 
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Fies. 1 ABD 2.— Elevations of the Steam Dynamos used at Al.lerley Edge —Belliss Engines and Ediso: -Swan Dynamos. 


chimney shaft of iron, but it is intended to erect a per- 
manent shaft of brick at no distant date. Water for the 
boilers is obtained from a brook which adjoins the site. 
The water is pumped into a storage tank behind the boiler- 
house, and from thence fed into the boilers through a feed- 
water beater. Being of an excellent quality for the 
purpose, this water is subjected to no special treatment. 
Worthington feed pumps have been installed. Ample 
accommodation is afforded by the site for future extension 
of the buildings. 

Tho distribution of current is on the three-wire system, 
with 420 volts between the outera. Mains have been run 
to every likely point of consumption, excepting, of course, 
isolated houses. It augurs well for the future load on the 
station that some of the consumers already connected on 
to the company’s mains have installed so many as 250 
8-c.p. lamps or their equivalent to light their dwellings. 
The demand up to the present has been almost solely 
from private consumers, only one shop having been 
connected. What is known as the Brighton system 
of charging to consumers is in vogne. There is every 
prospect of a good load b ing obtained amongst the 
private residents at Alderley Elge, though the company is 
also proposing to supply the town of Wilmslow, with its 
8,000 inhabitants, which is situate about three miles distant, 
from the same station. Should this intention be carried 
out it would mean considerable addition to the present 


special construction offers an enormous working area, 
enabling the cells to be charged or discharged at. very 
high rates without producing disintegration or buckling. 
The battery consists of 230 “F” size cells, having a capacity 
of 585 ampere-hours when discharged at 65 amperes for 
nine hours, 438 ampere-hours when discharged at 75 amperes 
for six hours, and 392 when discharged at 98 amperes 
for four hours. The cells embody all the most recent 
improvements that have been introduced in storage 
batteries, of which, perhaps, the most important is the zin. 
spacing between the plates, whereby short-circniting by 
means of particles bridging across from plate to plate is no 
longer possible. These cells have been extensively used in 
all parts of England for the past 13 years, and we are 
informed that it has been found necessary to start new 
works at Lumford, Derby, in addition to the present 
factory at Charlton, to cope with the demand. 

The switchboard was made by Mr. Edmund Charrington, 
and is arranged as shown in Fig. 3. This illustration also 
gives the diagram of connections. From this it will be 
seen that the two dynamos supply the outside wires of the 
three-wire system, while the balancing machines divide the 
load to meet the demand if one side is more loaded than 
the other. On the diagram the reference letters have the 
following meanings: B F.S., booster field switch; B. S. S., 
balancer starting switch; B.R.S., battery-regulating switch ; 
C. and D. S., charge and discharge switch; B. S. R. S., 
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shant resistance switch; Boo. F. R. S., booster field resistance 
switch; and Bal. F. R. S., balancer field resistance switch. 
The instruments are mounted on three slate panels, those 
on the two outside panels being respectively positive and 
negative. 

he whole of the cables for the underground network 
at Alderley Edge were manufactured and laid by Messrs. 
Callender's Cable and Construction Company, Limited. 
They consist of the Callender Company’s standard make 
of lead-sheathed and steel tape-armoured cables, the feeders 
being triple-concentric and the distributors three-core cables 
under one lead sheath. The feeder cables consist of high- 
conductivity copper 100 per cent., Matthiesen’s standard, 
the dielectrics vf bitumenised fibre, lead-sheathed under 
heavy hydraulic pressure, the radial thickness of lead 
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balancer starting resistance switch; D.S.R.S., dynamo 


of feeder boxes are used at the two feeding pointe, these 
being enclosed in brick pits built in the footways. 
Standard four-way network boxes are placed wherever the 
distributing mains cross one another. House services are 
made with twin-conductor cables, lead sheathed and steel 
tape armoured. In one or two cases for special large con- 
sumers three-core service cables are employed. All the 
cables are laid direct in the ground without further 
mechanical protection. We learn that extensive orders 
for extensions of the mains have already been decided 


-upon and placed with the Callender Company. 


Although there are no features of a very novel character 
in connection with the above-described installation which 
call for particular comment, the scheme was evolved by 
competent engineers, and the work of installation has been 
carried out by leading firms of contractors whose respective 
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Fig, 8.—Blevation and Diagram of Connections of the Alderley Edge Switchboard. 


being in all cases }in., finally armoured with two stout 
steel tapes, yarned and compounded. The distributor 
cables consist of high-conductivity copper 100 per cent., 
Matthiesen’s standard, each core insulated with bitu- 
menised fibre, the three cores wormed circular, lead- 
sheathed under heavy hydraulic pressure, the radial 
thickness of the lead being }in., finally armoured with 
two stout steel tapes, yarned and compounded. There 
are two pyan: NP tare one near the London and 
North-Western Railway Station at the corner of Hayes- 
lane and London-road, the second at the corner of Wood- 
brook-road and Trafford-road ; the feeder to the London 
and North-Western Railway Station having a section of 
10, 06, 10, and the Woodbrook-road feeder having a 
section of 2, 10, '2. The distributing network bas a 
uniform section throughout of 075, 05, 075, and has 
been laid in the he Call streets, the total length being 
about 5,000 yards, The Callender Company standard pattern 


reputations give ample testimony of the thoroughness with 
which the work has been executed. A small but thoroughly 
modern piant in every respect has been put down, 
but what might be pointed out as a weak feature in 
the design, in view of the probable demand for current 
when Wilmslow has been added to the area of supply, is 
the small unit adopted for the generators. This we believe 
to be a mistake, which will have to be rectified sooner or 
later as the demand increases. However, this is not by 
any means the only instance where timidity has been 
evidenced in the original designs—on the contrary, it is a 
fault constantly met with in central-station work, and 
although much larger units than was customary of old 
are now being adopted in many cases, the practice 
is capable of considerable extension, especially where 
relatively small plants are concerned. The plant 
installed at Alderley Edge seems, then, to us too 
small, in view of the particularly favourable ground 
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covered. The population served, though small, is a com- 
parietes wealthy one, and, unlese we are mistaken, the 

emand should prove ae ee out of proportion to the 
number of inhabitants. Then, again, the mains laid seem 
to us of dangerously small sectional area in view of these 
circumstances. With such long runs and few feeders to 
regulate the pressure over different portions of the distri- 
buting network, trouble may possibly be experienced on 
this account as load is connected on to the mains. 
However, it is always difficult to estimate the demand 
in a district such as the one under notice—time alone will 
prove how far our impressions are correct. 


DARWEN ELECTRICITY WORKS. 


Darwen’s combined electricity and refuse destructor 
works, which we 10 described in our last issue, were 
formally opened on Wednesday, Sept. 27. The ceremony 
was performed by the Mayor (Dr. Ballantyne) in the 
presence of a large gathering. In presenting the key with 
which the ceremony was to be performed, Alderman DAVIES 
mentioned that Darwen was celebrating its majority, and 
he thought that the opening of the new electricity works and 
refuse destructor showed that the Corporation was worthy 
of having attained its majority. He believed that the works 
which were about to be opened were a credit to the 
town to which they belonged, and gave ample evidence 
that the Corporation of Darwen was moving with the 
times. Thereupon the Mayor performed the opening 
ceremony, expressing at the same time his opinion that what 
they were inaugurating tbat day would prove of lasting 
benefit to the town. The guests then entered the works, 
where they were received by the Mayoress, Mrs. Davies, and 
Mrs. Tomlinson. Selections of music, performed by a capital 
band in the engine-room, enlivened the proceedings, and 
some good songs were also rendered, which, coupled with 
the refreshments provided, made the time pass pleasantly 
until everyone having inspected the works, the Mayor 
called upon Councillor Ralph Shorrock (vice-chairman of 
the Health Committee) to request Mrs. Tomlinson to turn 
on the steam from the refuse destructor for the purpose of 
starting the first engine. 

In making the request, Councillor SHORROCK said the 
Corporation had been looking forward for many years to 
the time when they could find some means of profitably 
disposing of the town’s refuse, and he thought that object 
would now be attained. 

Mrs. Tomlinson having turned on steam to the engine- 
room, 

Councillor ToMLINSON made a few remarks suited to 
the occasion on behalf of his wife. He said it could not 
have been satisfactory to know that the pleasant groves 
along the neighbouring hillsides were being filled up with 
house refuse. He believed that Darwen had erected a 
refuse destructor which, if not perfect, was, at least, far on 
the road to perfection. The annual value of Darwen’s 
refuse was equal to one-fifth the value of the slack which 
was yearly consumed by the works of the town. 

The Mayoress was then requested by Alderman EccLES 
0 8 deputy-mayor) to start one of the steam dynamos. 

his ceremony having been duly performed, the Mayor 
addressed the company on behalf of his wife, saying, in 
the course of his remarks, that one had a great deal to 
think and speak about which pertained to the century just 
closing, and he ventured to suggest that the power of mind 
over matter, 5 as regarded engineering and elec- 
tricity, was being amply demonstrated. He did not despair 
of the time N when every cottage home would have 
its electric motors for driving sewing machines, mangles, 
and other domestic machinery. 

Alderman CocKER (vice-chairman of the Gas and 
Electric Light Committee) then called upon Mrs. Davies 
to switch on the electric current. 

In addressing the company on behalf of his wife, 
Alderman Davies said that the Corporation were 
anticipating a large growth in the electrical department. 
Unlike many other towns which had been visited, Darwen 
had made provision for this growth, so that a large 
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extension of plant could be made without pulling the walls 
down. 

The Mayoress, Mrs. Davies, and Mrs. Tomlinson were 
then presented each with a handsome gold bracelet as a 
souvenir of the occasion, and a few words were ee by 
the Mayor in praise of the way in which Mr. Smith-Saville, 
the borough engineer, and Mr. Stanley Clegg, the borough 
electrical engineer, had carried out the work entrusted to 
them, and at his (the Mayor’s) suggestion a hearty vote of 
thanks was accorded these gentlemen, both of whom briefly 
responded. 

n the evening a banquet was held in celebration of the 
day's event, but it is not necessary to detail the proceedings 
ere. 


BOLTON ELECTRIC TRAMWAYS. 


— 


We have received from the Bolton Corporation a pamphlet 
entitled Notes for Guidance in Organising the Bolton Cor- 
poration Electrio Tramway System, which was compiled by 
Councillor Smith, of that town. The first portion of the 
pamphlet might apply to any tramway system in England, it 
consisting of general remarks on the organisation of tramways. 
Tt states that as yet no special method of management has been 
generally adopted in this country, the three following arrange- 
ments having been used in various places : (1) An engineer and 
traffic superintendent independent of one another, which is 
characterised as a bad arrangement, because responsibility can 
never be fixed on one head, friction arising between the two 
departments which is liable to seriously affect the successful 
working of the system. (2) The engineer subordinate to a 
general manager who is not an engineer, as on the Blackpool 
and Fleetwood line. This is thought to be better than the first- 
mentioned arrangement, but causes engineering matters which 
are of primary importanoe to be neglected, proper records for 
economic running being lost sight off, sufficient depreciation 
not being allowed for, and necessary repairs being overlooked, 
in addition to delays and interruptions in carrying out exten- 
sions through want of proper appreciation of engineerin 
matters. (5) The appointment of an engineer as gene 
manager, and the appointment of a traffic superintendent 
subordinate to the general manager. This last system has 
been adopted on many tramways—Blackburn, Coventry, 
etc.—and by it the traffic superintendent has direct control 
of financial matters, book-keeping, and regulation of traffic, 
and directly on his staff would 3 all ticket inspectors, 
conductors, and timekeepers, and he would be held responsible 
to the general manager for the proper conduct of his de 
ment. All car-sheds and repair shops would be directly under 
the charge of an assistant engineer, who would be directly 
responsible to the general manager, and it would be his duty to 
train and supply all motormen, keep the cars in proper repair, 
and supply sufficient service for the traffic superintendent. 
The general manager should, in addition to his other work, 
keep his committee fully posted up as to the working 
of the system by means of weekly and monthly statements. 
As to the division of lighting and tramway eager duties, 
the best method of division would be for the Tramway Com- 
mittee to take over the whole system from the points where the 
mains join the switchboard in the power-house and to become 
customers of the pte des de arg power being supplied 
at an especially low rate. e electric lighting engineer would 
in this case be responsible for all tramway machinery in the 
power-house. 

Turning to purely local matter, Mr. Smith judges that the 
work most urgently requiring pushing forward appears to be 
the relaying of curves in the centre of the town, the changing 
of points, erection of car sheds, eto., lighting and wiring of car 
sheds, painting of 2 and a tramway telephone service. In 
the organisation of the service, full sets of books would want 
getting out, registers of the running of the cars to be kept, 
and the arrangement of service, lights, and routes should be 
attended to at once. Time tables, carefully compiled, should 
be W nase in the local papers at starting and stopping points, 
and in the cars. Stopping places and waiting-rooms should be 
arranged for. With a quicker service it is found best to have 
fixed stopping places, as by this means better time is kept and 
the line becomes more efficient. The motormen would require 
some weeks’ practice before they could be entrusted with 
passenger traffic. Uniforms should be provided for all employés 
who are engaged on car service, as the use of a uniform causes 
the men to take more pride in their work, gives a general 
smartness to the line, and the Corporation servants can 1 5 
be recognised by the public. Rules and regulations should 
issued in book form to all the servants of the Corporation tram- 
ways. The present cars would require converting into trailers, 

ir shop staff requires organising. 


and a construction and 99 0 5 
Postal arrangements should be provided in each car. 
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ELECTRICITY IN INDIA. 


This is the title of a short article by Major 
Townsend in the current number of the Nineteenth 
Century. The title is comprehensive, but the subject 
matter is special. The text of Major Townsend's 
article is that India can hope for little more from 
agriculture, but must look to future progress by the 
development of factories. He acknowledges that 
the great difficulty at present in the way of India's 
advance as an industrial and manufacturing nation 
is the want of coal.” What coal there is, is neither 
good nor widely distributed. The question is then 
put and answered as follows: ‘‘ Where, then, 
can India get the motive power she requires to 
develop as an industrial nation? Clearly from 
electricity, and that electricity can only be economi- 
cally generated by natural sources of power. The 
best natural source of power at present available for 
this purpose is undoubtedly the waterfall.” All this 
is very correct, though at the outset a good many 
men would traverse the implied assumptions that 
India aspires to become a manufacturing centre and 
that it is necessary for her welfare that she should 
so become. It is extremely doubtful if either of 
these assumptions are true, but we may accept as 4 
truism without troubling about national progress 
that in all places where natural power is at present 
wasted it might be beneficially utilised. Major 
Townsend’s article is of the nature of a series of 
negations. He correctly tells us that it is impos- 
sible to fully utilise waterfalls when the quantity of 
water is extremely variable. He wants in one 
place 60,000 h.p. stored up per day through four 
months and given out all the year at the rate of 
20,000 h.p. a day, deploring the fact that no accumu- 
lator is capable of this feat. In another case he 
finds difficulties in the transmission over a hundred 
miles. A simpler case will be mentioned later, but 
all have the same characteristic—we might say the 
same fault. Major Townsend is not the only person 
who errs in this particular way, and forgets that if 
the mountain will not come to Mahomet, why, 
Mahomet can go to the mountain. The difficulties 
may be great — nay, may be insuperable —in 
utilising waterfalls as sources of power for 
existing works that were not in the frst 
place erected with reference to such falls, but, 
on the other hand, the falls may be utilised 
for works specially built with a view to such use. 
Electric transmission is not going to be a universal 
panacea to furnish power to every existing factory, 
and the sooner that idea is knocked on the head the 
better. Factories migrate as well as men. In the 
whole of Major Townsend's short article we fail to 
notice the alternative suggestion to storing electric 
energy, and that is, storing water. In some cases, 
undoubtedly, it would not be very difficult or expen- 
sive to regulate the head and quantity of available 
water throughout the year by well-known methods 
of storage. A dam is as cheap, or cheaper, than an 
accumulator when we are dealing with thousands of 
horse-power per day, and it must be hinted that in 
many parts of India and Africa the water, after it 
had lost its ‘‘ head,” would be no worse nor lessened 
in quantity for irrigation purposes.—- With regard to 


— 


THE ELECTRICAL ENGINEER, OCTOBER 6, 1899. 


433 


the particular case at Jubbulpore, where some 
400 h.p. or 500 h.p. is required constantly, and where 
only 200 h.p. is available in very dry times, the 
only possible solution at present is storage of water ; 
and one important fact in connection with such 
storage is that it need not necessarily be in one 
place, or close to the turbine-house, or where 
population is thickest. It is with some diffidence 
we advise engineers, but we venture to think that 
even in Great Britain much might be done in the 
direction of storing water, and using the energy thus 
obtainable over a length of time, as has been done 
by the engineers responsible for the engineering 
works at Foyers. 


LONDON’S LOST TUNNEL. 


It is absolutely necessary that someone should 
utter a word of caution to investors in this wild-cat 
scheme. The general public swear after the money 
is lost, but utters no word of thanks for. a warning. 
The fact is that the majority of people like a little 
flutter, and one success compensates for a good 
many failures. The facts about this so-called lost 
tunnel are simple. A syndicate has it in hand, 
and wishes to do the best it can with its 
property. Assuming that the tunnel will be 
used—which is exceedingly improbable—by the 
Post Office, a large expenditure will have to be 
made in repairs and equipment. But would it not 
be best for the promoters of this concern to enquire 
whether the sorting office of the Post Office is to 
be continued at its present site or moved to Mount- 
pleasant? If the sorting office is to be moved, 
what use will the tunnel be to the Government ? 
At any rate, before the investing public risk any 
money will it not be well to be sure about this? 


THE ELECTRICITY WORKS AT NORTHALLERTON. 


We referred last week to the opening of the electric 
light works at Northallerton, which are owned by the 
Northallerton Electric Light and Power Company, Limited. 
The undertaking seems to be quite a local enterprise, and 
to have secured from local interests wayleaves for overhead 
conductors. In this way the cost of the electric lighting 
provisional order, and also the additional cost of placing 
the conductors underground, has been saved. It is, perhaps, 
a moot point, however, how far the saving is permanent. 
It will be remembered that at Llanrwst, in North Wales, 
a similar course was taken some years back, but that the 
local company has now decided to place its mains under- 
ground and to obtain a provisional order. Returning, 
however, to Northallerton, which is situated in the North 
Riding of Yorkshire, the town has some 5,000 inhabitants, 
and is chiefly noted asa railway centre. For the above 
reason, the trade of the town is considerably more than 
would be expected from the number of the inbabitants, 
As it is the capital of the North Riding, the prison and 
county buildings are in the town. The question of the 
electric supply was first mooted a year ago, and it speaks 
much for the energy of the officials of the company that 
they have secured in that time both a working agreement 
with the Urban District Council and sufficient plant to 
commence the supply. The policy of the company was 
to cut down capital expenditure. In consequence, the 
overhead system of distribution at 220 volte was decided 
on, the houses to be supplied being sufficiently close 
together to permit of the two-wire system being used. 


The novelty in the overhead system, as far as this country 
is concerned, consists in the use of pure aluminium overhead 
conductors. Three sizes of wire have been employed, 
having diameters respectively of ‘662in., -468in.. and 
350in. The necessary joints in the conductors bave been, 
up to the present, made by screwed sockets, a thread being 
formed on the ends of the wires to be jointed. Unless 
right and left handed screw-sockets be used, this method 
will make it difficult to connect consumers to the mains. 
The wires are supported on steel poles at a height of 21ft. 
above the pavement. No less than five miles of overhead 
mains have been erected at present, out of which four are 
entirely aluminium. The aluminium wire for this purpose 
was supplied by the British Aluminium Company. Those 
responsible for the work calculate that, at the present price of 
copper, they have made a saving of 20 per cent. by the use 
of aluminium. The plant now installed by the company is 
of the simplest form, consisting of one 12-n.h.p. engine and 
boiler of the Robey undertype make. This engine drives 
the belt of a Crompton dynamo, with a maximum load 
of 80 amperes at 300 volts. Besides this, a battery of 115 
Chloride cells of the 5 R type bas been installed to provide 
current at light load, and to assist the engine on full load. 
A second engine and dynamo are now on order. 

Up to the present the company is only supplying four 
public arc lamps, which are of the Crompton 10-ampere 
16-hour type, and of which the Urban District Council 
pay £15 per lamp per annum for two. It is hoped, 
however, that the whole of the street lighting will soon 
be done by arc lamps. From what we remember of the 
Northallerton streets, or of the main streets at any rate, 
arc lighting will be most suitable for the place. The 
company are charging 6d. per unit for energy supplied for 
lighting, and 4d. per unit for that used for power purposes. 

eters of both the Aron and Bastian type are used. The 
present load is equivalent to 600 8-c.p. lamps, but orders 
are still coming in regularly. The company has up to 
the present kept all the wiring in the town in its own 
hands, and has used for this purpose the British Insulated 
Wire Company’s twin-wire system. The total expenditure 
up till the present time on buildings, plant, and mains has 
only been £1,500 out of a total capital of £2,000. The 
whole of the work has been designed by and constructed 
under the superintendence of Mr. J. E. Hutton, the 
company’s managing director. 


ON THE EXPANSION OF PORCELAIN WITH RISE 
OF TEMPERATURE.* 
BY T. G. BEDFORD, B.A., CAMBRIDGE. 


In direct comparisons of the scales of temperature given 
by air and by platinum-resistance thermometers at high 
temperatures, the expansion of the porcelain envelope 
enters as a small correction. In the experiments described 
in this paper a direct determination of the linear expansion 
of porcelain was made at temperatures from Odeg. C. to 
850deg. C. The method used was essentially the same as 
that described by Callendar (Phil. Trans., 1887, A. p. 167). 
On a tube of Bayeux porcelain two fine transverse marks 
were made at a distance about 91 3cm. apart. The tube 
was heated to as high a temperature as possible in a 
gas furnace, and was then slowly cooled by diminishing 
the gas supply. During cooling the variaticn in the 
distance between the marks was determined by a pair of 
reading microscopes, which were mounted on stone blocks 
and not touched except by the screw-head during an 
experiment. The readings of the microscopes for a 
standard length (a glass tube kept in melting ice) were 
taken at intervals The temperatures corresponding to 
the length measurements were deduced from the resistance 
of a platinum wire running from mark to mark in the 
axis of the tube and supported ona plate of mica. The 
resistances in ice and steam were taken after each exposure 
to a high temperature. The sample of platinum wire 
from which the piece used in these experiments was cut 
is known to have a value of 5, in Callendar’s formula from 
1:50 to 1:51. The value ô = 1'505 was used, and thus a 


* Abstract of paper read before the British Association at Dover. 
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direct determination of the resistance at the temperature 
of boiling sulphur was avoided. Au error of ‘01 in ô causes 
an error of less than Ideg. in the calculated value of ¢ at 
1,000deg. C. Four main experiments were made. The 
results were plotted, and are reproduced on the accompany- 
ing slide. From Odeg. C. to 600deg. C. the results are 
represented fairly well by the formula 


by =l, (1 +34'25 x 10-7 t+ 10°7 x 10-1 £), 


Above 600deg. C. the points are more erratic, but atill do 
not depart far on either side from the curve given by the 
above formula. A length of about 6cm. at either end of 
the tube was not directly heated by the furnace. Hence 
there is an uncertainty due to the ends (greater at the 
higher temperatures), since the coefficient of expansion 
varies with the temperature. 
For cubical expansion the above formula gives 


Vt =U (1 +102°75 x 1077 + 52°4 x 1010 f). 


HOT-WIRE MEASORING INSTRUMENTS. 


The great. advantage of this type of instrument is that 
it is equally useful for either direct or alternating currents 
without a change of constant. One form of hot-wire 
instrument which has gained a good repute is Hartmann 
and Braun’s type of hot-wire ammeters and voltmeters. 
These, we are informed, are now to be manufactured by 
Messrs. Johnson and Phillips, of Charlton. For this pur- 
pose the firm obtained the full particulars of the instru- 
ments from Germany, and also have secured from Messrs. 
Hartmann and Braun the services of one of their most 
expert instrument makers. As in this instance Messrs. 
Johnson and Phillips manufacture under license, they 
have secured, besides the necessary working drawings, most 
complete information as to the various trade secrets con- 
nected with the manufacture and equipment of these hot- 
wire instruments, so as to ensure great accuracy in work- 
ing. In these instruments the heating effect of the electric 
current in a wire of. suitable resistance is by special 
mechanism made to serve the purpose of indicating 
current or potential in the measuring apparatus. The 
quantity of heat developed by unit current in unit time 
is the same for every kind of current, continuous or alter- 
nating (of any periodicity), and is quite independent of the 
phase or method of generation. These instruments are 
absolutely unaffected by any magnetic fields, and not having 
a solenoid are, of course, entirely free from self-induction. 


Fie. 1.—Diagrammatic Sketch of the Details of the Hartmann and Braun 
| Hot- Wire Instruments. 


The measuring or hot wire, A A (Fig. 1) is of platinum-silver, 
160mm. long, which is stretched between two terminals, 
T, T,. In the centre of this wire another wire of phosphor 
bronze, B B, is attached at right angles and held taut by a 
third terminal, T,. Near the centre of this phosphor-bronze 
wire a cocoon fibre, C, is fixed by one end at right angles, 
the other end passing round a specially-grooved metal roller, 
R, fixed on a pivoted steel spindle mounted in jewels, and 
finally terminating in a small eyelet attachment to a flat 
steel spring, S. he whole arrangement of the fibre and 


wires is thus subjected to tension, and any slackening or 
“sag” of the measuring wire is immediately taken up by 
the steel spring, and is transmitted by the phosphor-bronze 
wire and fibre to the grooved roller which carries the pointer. 
By this method the smallest extension of the wire is greatly 
magnified and conveyed to the pointer, thus rendering the 
deflections easily perceptible. Another advantage of this 
construction is that the scale has larger divisions in the 

art most frequently needed. That the instruments may 
be used for accurate laboratory work is affirmed by the 
Imperial Physical Laboratory, Berlin, where a large number 
are in use. The whole of the hot-wire movement 18 
mounted on a metal compensation plate, P P, made from a 
carefully-tested alloy whose temperature coefficient is the 
same as the measuring wire. To deflect the pointer of the 
voltmeter over the full scale a current of 0'2 ampere is 
required. For ranges up to 400 volte the series resistance 
of constantin is placed in the backs of the instruments, 
where special means are provided for efficient ventilation. 


Fic. 2.—Diagram of Connections in an 
Ammeter with the Wire divided up 
into Four Segments. 


Fie. 8.—Connections with a 
Two-Segment Wire. 


For higher ranges than 400 volte the resistance is placed in a 
separate case. In the ammeters the hot wire is divided into 
equal parallel parts of two or four by thin silver-foil strips, 
Fi, F, F, The object of these strips is to divide up the 
current passing through the measuring wire. The way in 
which this is done can be seen in Figs. 2 and 3. Thus, in 
Fig. 2 the current enters the wire at two points situated at 
a quarter of ite length from either end, while it leaves the 
wire from three points, one being situated in the middle 
and the other two at either end. Fig. 3 also shows 
diagrammatically the way the current divides when it is 
led into the centre of the wire only. By suitably 
arranging the number of these contacts, four or five 
amperes may be passed through the wires with a 
drop of potential not exceeding } volt. All the 
ammeters are provided with a constantin shunt, 
which, when the range does not exceed 100 amperes, is 
placed in the back of the instrument. For higher ranges 
the shunts are separate, and may be had to carry several 
thousand amperes. The instruments are exactly similar, 
except that a thicker hot wire is used in the ammeter than 
the voltmeter, and a shunt substituted in the former for 
the resistance in the latter. They, moreover, absorb com- 
paratively small energy—a thin metal plate situated near 
the hot wire protects the latter from air disturbances and 
ensures a uniform heating of the wire. This is a distinct 
advantage over other instruments of the same type. A 
magnetic damping arrangement is provided, thus rendering 
the instrument dead-beat, and without the unpleasant oscilla- 
tions so common to most instruments due to a sudden 
rise or fall in the current, and the pointer is in perfect 
equilibriam in every part of the scale. This magnetic 
damping arrangement consiste of a light ring of sheet 
aluminium, which is mounted on the spindle of the pointer. 
This ring, which is about 2in. in diameter, moves between 
the poles of a permanent magnet made of Wolfram steel. 
The eddy current set up in the disc most effectually damps 
the swinging of the pointer, so that a very dead-beat instru- 
ment is obtained. For high tension the whole internal 
mechanism is mounted on ebonite, the cover being also 
made from the same material. With these high-tension 
instruments, and, in fact, all voltmeters for over 10 volta, 
a fuse is introduced to protect the measuring wire in case 
a too high voltage should be accidentally switched on to it. 
The instruments may be had with either front or back 
connections, and for central-station work the usual large 
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type can be supplied with illuminated dial. The portable 
instruments are mounted in strong oak cases, and fitted 
with plug fuses to prevent damage by any accidental 
excess of current. 

The means provided to reset the pointer to the zero 
position in case of need consists of a very fine pitched 
screw passing through one of the supports of the measuring 
wire. This screw, which is accessible from a hole in the 
case, moves very slightly an arm of the terminal block to 
which the wire is attached. This arm is forced back against 
the set screw by means of steel springs. In order that it 
should be impossible to break the measuring wire by 
means of this screw a stop is arranged on the farther 
end of it, limiting its motion to half a turn in either 
direction. Its range is found to be sufficient for any 
little zero adjustment required. Although the instru- 
ments are manufactured in quantity, and hence give 
approximately similar results for a given current or 
voltage, each instrument is calibrated individually so as 
to ensure extreme accuracy at all parts of the scale. 
Again, these scales have not quite equal divisions for 
equal increments in the current passing through the 
hot wire, and the makers are able, by suitably 
arranging the parts, to make the scale divisions large at 
either the commencement or end of the range. To finally 
sum up the advantages of this type of instrument, it is 
difficult to know whether to place careful design or 
workmanship first. A great number of small points which 
usually cause hot-wire instruments to be unreliable have 
been so ingeniously overcome, that we predict a wide 
application of this English-made instrument for central- 
station and general work. They are of course particularly 
applicable for use on large switchboards, as chey are 
abeolutely unaffected by the currents in the surrounding 
conductors. 


THE BRITISH ASSOCIATION. 


Address to the Mathematical and Physical Section. 
BY J. H. POYNTING, D.SC., F.R S., PRESIDENT OF THE SECTION. 


The members of this section will, I am sure, desire me to 
give expression to the gratification that we all feel in the 
realisation of the scheme first pro from this chair by Dr. 
Lodge, the scheme for the establishment of a national physical 
laboratory. It would be useless here to attempt to point out 
the importance of the step taken in the definite foundation of 
the laboratory, for we all recognise that it was absolute neoes- 
sary for the due progress of physical research in this country. 
It is matter for congratula ion that the initial guidance of the 
work of the laboratory has been placed in such able hands. 
While the investigation of Nature is ever increasing our know- 
ledge, and while each new discovery is a positive addition never 

to be lost, the range of the investigation and the nature 
of the knowledge gained form the theme of endless discussion. 


And in this discussion, so different are the views of different 


schools of thought that it might appear hopeless to look for 
general agreement, or to attempt to mark progress. Never- 
theless, I believe that in some directions there has been real 
progress, and that physicists, at least, are tending towards a 
general agreement as to the nature of the laws in which they 
embody their discoveries, of the explanations which they seek 
to give, and of the hypotheses they make in their search for 
explanations. l 
propose to ask you to consider the terms of this agreement, 
and the form in which, as it appears to me, they should be 
drawn up. The range of the physicist’s study consists in the 
visible motions and other sensible changes of matter. The 
experiences with which he deals are the impressions on his 
senses, and his aim is to describe in the shortest l 5 way 
how his various senses have been, will be, or would be effected. 
His method consists in finding out all likenesses, in classing 
together all similar events, and so giving an account as concise 
as possible of the motions and changes observed. His success 
in the search for likenesses and his striving after conciseness of 
description lead him to imagine such a constitution of things 
that likenesses exist even where they elude his observation, 
and he is thus enabled to simplify his classification on the 
assumption that the constitution thus imagined is a reality. He 
is enabled to predict on the assumption that the likenesses of the 
future will be the likenesses of the past. His account of Nature, 
then, is, as it is often termed, a descriptive account. Were there 
no similarities in events, our account of them could not rise 
above a mere directory, with each individual event entered up 
separately with its address, But the similarities observed enable 


us to class large numbers of events together, to give general 
descriptions, and, indeed, to make, instead of a directory, a 
readable book of science, with laws as the headings of the 
chapters. These laws are, I believe, in all cases brief descrip- 
tions of observed similarities. By way of illustration let us 
take two or three examples. The law of gravitation states that 
to each portion of matter we can assign a constant—its mass— 
such that there is an acceleration towards it of other matter 
proportional to that mass divided by the square of its distance 
away. Or all bodies resemble each other in having this accelera- 
tion towards each other. Houke’s law for the case of a stretched 
wire states that each successive equal small load produces an 
equal stretch, or states that the behaviour of the wire is similar 
for all equal small pulls. Joule's law for the heat appearing 
when a current flows in a wire states that the rate of heat develop- 
ment is proportional to the square of the current multiplied by 
the resistance, or states that all the different cases resemble 
each other in having H -C? R t constant. And generally when 
a law is expressed by an equation, that equation is a statement 
that two different sets of measurements are made, represented 
the terms on the two sides of the equation, and that all the 
different cases resemble each other in that the two sets have the 
constant relation expressed by the equation. Accurate prediction 
is based on the assumption that when we have made the measure- 
ments on the one side of the equation we can tell the result of 
the measurements implied on the other side. If this is a true 
account of the nature of physical laws, they have, we must 
confess, greatly fallen off in dignity. No long time ago they 
were quite commonly described as the fixed laws of Nature, and 
were supposed sufficient in themselves to govern the universe. 
Now we can only assign to them the humble rank of mere 
descriptions, often tentative, often erroneous, of similarities 
which we believe we have observed. : 
The old conception of laws as self-sufficing governors of 
Nature was no doubt a survival of a much older conception of 
the scope of physical science, a mode of regarding physical 
phenomena which had itself passed away. I imagine that 
originally man looked on himself and the result of his action in 
the motions and changes which he produced in matter as the 
one type in terms of which he should seek to describe all 
‘motions and changes. Knowing that his purpose and will were 
followed by motions and changes in the matter about him, he 
thought of similar purpose and will behind all the motions and 
changes which he observed, however they occurred ; and he 
believed, too, that it was necessary to think thus in giving any 
consistent account of his observations. Taking this anthropo- 
morphic—or, shall we say, psychical—view, the laws he formu- 
lated were not merely descriptions of similarities of behaviour, 
but they were also expressions of fixed purpose and the result- 
ing constancy of action. They were commands given to matter 
which it must obey. The psychical method, the introduction 
of purpose and will, is still appropriate when we are concerned 
with living beings. Indeed, it is the only method which we 
attempt to follow when we are describing the motions of our 
fellow-oreatures. No one seeks to describe the motions and 
actions of himself and of his fellow-men, and to classify them; 
without any reference to the similarity of purpose when the 
actions are similar. But as the study of Nature progressed, it 
was found to be quite futile to bring in the ideas of pu 
and will when merely describing and classifying the motions 
and changes of non-living matter. Purpose and will could be 
entirely left out of sight, and yet the observed motions and 
changes could be described, and predictions could be made 
as to future motions and changes. Limiting the aim of 
physical science to such description and prediction, it 
gradually became clear that the method was adequate for 
the purpose, and over the range of non-living matter, at 
least, the psychical yielded to the physical. Laws ceased 
to be commands analogous to legal enactments, and 
became mere descriptions. But during the pasna e from 
one position to the other, by a confusion of thought which 
may appear strange to us now that we have finished the 
journey, though no doubt it was inevitable, the purpose and 
will of which the laws had been the expression were put into 
the laws themselves ; they were personified and made to will 
and act. Even now these early stages in the history of thought 
can be traced by survivals in our language, survivals due to the 
ascription of moral qualities to matter. Thus gases are still 
sometimes said to obey or to disobey Boyle’s law as if it were 
an enactment for their guidance, and as if it set forth an ideal, 
the perfect gas, for their imitation. We still hear language 
which zooma to imply that real gases are wanting in perfection, 
in that they fail to observe the exact letter of the law. I 
suppose on this view we should have to say that hydrogen is 
nearest to perfection, but then we should have to regard it as 
righteous overmuch—a sort of Pharisee among gases which over- 
shoots the mark in its endeavour to obey the Taw: Oxygen and 
nitrogen we may as good enough in the affairs of every- 
day life, but carbon dioxide and chlorine and the like are poor 
sinners which yield to temptation, and liquefy whenever ciroum- 
stances press at all hardly on them. There is a similar asori 
tion of moral qualities when we judge bodies aooording to-th 
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fulfilment for the purpose for which we use them, when 
we describe them as good or bad radiators, good or bad 
insulators, as if it were a duty on their part to radiate well, 
or insulate well, and as if there were failures on the part of 
Nature to come up to the properstandard. These are of course 
mere trivialities, but the reaction of language on thought is so 
subtle are far-reaching that, risking the accusation of pedantry, 
I would urge the abolition of all such picturesque terms. In 
our quantitative estimates let us be content with high or 
“low,” great or small.“ and let us remember that there is 
no such thing as a failure to obey a physical law. A broken law 
is merely a false description. | 

Concurrently with the change in our conception of physical 
law has come a change in our conception of physical explana- 
tion. We have not to go very far back to find such a statement 
as this—that we have explained anything when we know the 
cause of it, or when we have found out the reason why—a 
statement which is only appropriate on the psychical view. 
Without entering into any discussion of the meaning of cause, 
we can at least assert that that meaning will only have true 
content when it is concerned with purpose and will. On the 
purely physical or descriptive view, the idea of cause is quite 
out of place. In description we are solely concerned with the 
„how of things, and their why we purposely leave out of 
account. We explain an event not when we know why it 
happened, but when we show how it is like something else 
happening elsewhere or otherwhen—when, in fact, we can 
include it as a case aescribed by some law already set forth. 
In explanation, we do not account for the event, but we improve 
our account of it by likening it to what we already knew. For 
instance, Newton explained the falling of a stone when he 
showed that its acceleration towards the earth was similar to 
and could be expressed by the same law as the acceleration of 
the moon towards the earth. He explained the air disturbance 
we call sound when he showed that the motions and forces 
in the pressure waves were like motions and forces already 
studied. Franklin explained lightning when and so far as he 
showed that it was similar in its behaviour to other electric dis- 
charges. Here I do not fear any accusation of pedantry in 
joining those who urge that we should adapt our language to 
the modern view. It would be a very real gain, a great assist- 
ance to clear thinking, if we could entirely abolish the word 
„cause in physical description, cease to say ‘‘ why things 
happen unless we wish to signify an antecedent purpose, and 
be content to own that our laws are but expressions of how 
they occur. The aim of explanation, then, is to reduce the 
number of laws as far as possible by showing that laws, at first 
separated, may be merged in one; to reduce the number of 
chapters in the book of science by showing that some are truly 
mere sub-sections of chapters already written. 

To take an old but never worn-out metaphor. the physicist 
is examining the garment of Nature, learning of how many, or 
rather of how few, different kinds of thread it is woven, finding 
how each separate thread enters into the pattern, and seeking 
from the pattern woven in the past to know the pattern yet to 
come. ow many different kinds of thread does Nature use ? 
So far we have recognised some eight or nine, the number of 
different forms of energy which we are still ubliged to count as 
distinct. But this distinction we cannot believe to be real. The 
relations between the different forms of energy, and the fixed 
rate of exchange when one form gives place to anuther, encourage 
us to suppose that if we could only sharpen our senses, or change 
our point of view, we could effect a still further reduction. We 
stand in front of Nature's loom as we watch the weaving of the 
garment ; while we follow a particular thread in the pattern it 
suddenly disappears, and a thread of another colour takes ita 
place. Is this a new thread, or is it merely the old thread turned 
round and presenting a new face to us? We can do little more 


than guess. We cannot get to the other side of the pattern, 


and our minutest watching will not tell us all the working of 
the loom. Leaving the metaphor, were we true physiciste, and 
physicists alone, we should, I suppose, be content to describe 
merely what we observe in the changes of energy. We should aay, 
for instance, that so much kinetic energy ceases, and that so 
much heat appears, or that so much light comes toa surface, 
and that so much chemical energy takes its place. But we have 
to take ourselves as we are, and reckon with the fact that 
though our material is physical, we ourselves are psychical. 
And, as a mere matter of fact, we are not content with such 
discontinuous descriptions. We dislike the discontinuity and we 
think of an underlying identity. We think of the heat as being 
that which a moment before was energy of visible motion, we 
think of the light as changing its form alone and becoming 
itself the chemical energy. Then to our passive dislike to dis- 
continuity we join our active desire to form a mental picture of 
what may be going on, a picture like something which we 
already know. Coming on these discontinuities our ordinary 
method of explanation fails, for they are not obviously like 
those series of events in which we can trace every step. We 
then imagine a constitution of matter and modifications of it 
corresponding to the different kinds of energy, such that the 
discontinuities vanish, and such that we can picture one form 


of ene ing into another and yet keeping the same m 
kind dhroughoat, We are no longer content to describe what we 
actually see or feel, but we describe what we imagine we should 
see or feel if our senses were on quite another scale of magnitade 
and sensibility. We cease to be physicists of the real and become 
physicists of the ideal. To form such mental pictures we 
naturally choose the sense which makes such pictures most 
definite, the sense of sight, and think of a constitution of matter 
which shall enable us to explain all the various changes in terms 
of visible motions and accelerations. We imagine a mechanical 
constitution of the universe. We are encouraged in this attempt 
by the fact that the relations in this mechanical conception can 
be so exactly stated, that the equations of motion are so very 
definite. We have, too, examples of mechanical systems, of 
which we can give accounts far exceeding in accuracy the 
accounts of other physical systems. Compare, for instance 

the accuracy with which we can describe and foretell the path 
of a planet with our ignorance of the movements of the atmo- 
sphere as dependent on the heat of the sun. The planet keeps 
to the astronomer’s time-table, but the wind still bloweth almost 


where it listeth. The only foundation which has yet been 


imagined for this mechanical explanation—if we may use 
„explanation to denote the likening of our imaginings to 
that which we actually observe—is the atomic and molecular 
hypothesis of matter. This hypothesis arose so early in the 
history of science that we are almost tempted to suppose that 
it is a necessity of thought, and that it has a warrant of some 
higher order than any other hypothesis which could be imagined. 
But I suspect thac if we could trace its early development we 
should find that it arose in an attempt to explain the phenomena 
of expansion and contraction, evaporation and solution. Were 
matter a continuum we should have to admit all these as simple 
facts, inexplicable in that they are like nothing else. But 
imagine matter to consist of a crowd of separate particles with 
interspaces. Contraction and expansion are then merely s 
drawing in and a widening out of the crowd. Solution is 
merely the mingling of two crowds, and evaporation merely a 
dispersal from the outskirte. The most evident properties of 
matter are then similar to what may be observed in any public 
meeting. For ages the molecular hypothesis hardly went further 
than this. The first step onward wes the ascription of vibratory 
motion to the atoms to explain heat. Then definite qualities 
were ascribed, definite mutual forces were called into play to 
explain elasticity and other properties or qualities of matter. 
But I imagine its first really great achievement was its success 
in explaining the law of combining pr portions, and next to 
that we should put its success in explaining many of the 
properties of gases. While light was regarded as corpuscular, 
in fact, molecular, and while direct action at a distance pre- 
sented no difficulty, the molecular hypothesis served as the one 
foundation for the mechanical representation of phenomena. But 
when it was shown that infinitely the best account of the pheno- 
mena of light could be given on the supposition that it con- 
sisted of waves, something was needed, as Lord Salisbury has 
said, to wave, both in the interstellar and in the intermolecular 
spaces. So the hypothesis of an ether was developed, a 
necessary complement of that form of the molecular hypothesis 
in which matter consists of discrete particles with matter-free 
intervening spaces. Then Faraday's diseovery of the influence 
of the dielectric medium in electric actions led to the general 
abandonment of the idea of action at a distance, and the ether was 
called in to aid matter in the explanation of electric and mag- 
netic phenomena. The discovery that the velocity of electro- 
magnetic waves is the same as that of light waves is at least 
circumstantial evidence that the same medium transmits both. 
I suppose we all hope that some time we shall succeed in 
attributing to this medium such further qualities that it will be 
able to enlarge its scope and take in the work of gravitation. 
The mechanical hypothesis has not always taken this dualistic 
form of material atoms and molecules, floating in a quite distinct 
ether. I think we may regard Boscovich's theory of point 
centres surrounded by infinitely extending atmospheres of force 
as really an attempt to get rid of the dualism, and Faraday: 
theory of point centres with radiating lines of force is only 
Boscovich's theory in another form. But Lord Kelvin’s vortex- 
atom theory gives us a simplification more easily thought of. 
Here all space is filled with continuous fluid—shall we say a 
fluid ether—and the atoms are mere loci of a particular type 
of motion of this frictionless fluid. The sole differences in the 
atoms are differences of position and motion. Where there 
are whirls, we call the fluid matter; where there are no 
whirls, we call it ether. All energy is energy of motion. Our 
visible kinetic energy, M V?/2, is energy in and around the 
central whirls; our visible energy of position, our potential 
energy, is energy of motion in the outlying regions. A similar 
simplitication is given by Dr. Larmor’s hypothesis, in which, 
again, all space is filled with continuous substance all of one 
kind, but this time solid rather than fluid. The atoms are loci 
of strain instead of whirls, and the ether is that which is 
strained. So, as we watch the weaving of the garment of 
Nature, we resolve it in imagination into threads of ether 
spangled over with beads of matter. We look still closer, and the 
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beads of matter vanish ; they are mere knots and loops in the 
threads of ether. 

The question now faces us, How are we to regard these 
hypotheses as to the constitution of matter and the Sonna ai 
ether? How are we to look upon the explanations they afford 
Are we to put atoms and ether on an equal footing with the 
phenomena observed by our senses, as truths to be investi- 
are for their own sake? Or are they mere tools in the search 

or truth, liable to be worn out or superseded? That matter is 
grained in structure is hardly more than the expression of the 
fact that in very thin layers it ceases to behave as in thicker 
layers. But when we pass on from this general statement and 
give definite form to the granules or assume definite qualities to 
the intergranular cement, we are dealing with pure hypotheses. 
It is hardly possible to think that we shall ever see an atom or 
handle the ether. We make no attempt whatever to render 
them evident tothe senses. We connect observed conditions 
and changes in gross visible matter by invisible molecular and 
ethereal machinery. The changes at each end of the machinery 
of which we seek to give an account are in gross matter, and 
this gross matter is our only instrument of detection, and we 
never receive direct sense impressions of the imagined atoms or 
the intervening ether. To a strictly descriptive physicist their 
only use and interest would lie in their service in prediction of 
the changes which are to take place in gross matter. It appears 
quite possible that various types of machinery might be devised 
to produce the known effects. The type we have adopted is 
undergoing constant minor changes, as new discoveries suggest 
new arrangements of the parts. It is utterly beyond possibility 
that the type itself should change? The special molecular and 
ethereal machinery which we have designed. aud which we now 

enerally use, has been designed because our most highly- 

eveloped sense is our sense of sight. Were we otherwise, 
had we a sense more delicate than sight, one affording us 
material fur more definite mental presentation, we might quite 
possibly have conetructed very different hypotheses. Though, 
as we are, we cannot conceive any higher type than that 
founded on the sense of sight, we can imagine a lower type, 
and by way of illustration of the point let us take the sense «f 
which my predecessor spoke last year—the sense of smell. In 
jus it is very 5 But let us imagine a being in whom 
it is highly cultivated, say a very intellectual and very hypo- 
thetical dog. Let us suppose that he tries to frame an 
hypothesis as to light. Having found that his sense of smell 
is excited by surface exhalations, will he not naturally make 
and be content with a corpuscular theory of light? When he 
has discovered the faots of dispersion, will he not think of the 
different colours as different kinds of smell—insensible, perhaps, 
to him, but sensible to a still more highly-gifted, still more 
hypothetical dog? Of course, with our superior intellect and 
sensibility, we can see where his hypothesis would break down ; 
but unless we are to assume that we have reached finality in 
sense development, the illustration, grotesque as it may be, 
will serve to show that our hypotheses are in terms of ourselves 
rather than in terms of Nature itself, they are ejective rather 
than objective, and so they are to be regarded as instruments, 
tols, apparatus only to aid us in the search for truth. 

To use an old analogy—and here we can hardly go except 
upon analogy—while the building of Nature is growing spon- 
taneously from within, the model of it, which we seek to 
construct in our descriptive science, can only be constructed by 
means of scaffolding from without, a scaffulding of hypotheses. 
While in the real building all is continuous, in our model there 
are detached parts which must be connected with the rest by 
temporary ladders and es, or which must be supported 
till we can see how to fill in the understructure. To give the 
hypotheses equal validity with facts is to confuse the tempurary 
scaffolding with the building itself. But even if we take this 
view of the temporary nature of our molecular and ethereal 
imaginings, it does not lessen their value, their necessity to us. 
It is merely a true description of ourselves to say that we must 
believe in the continuity of physical processes, and that we 
must attempt to form mental pictures of those processes the 
details of which elude our observation. For such pictures we 
must frame hypotheses, and we have to use the best material at 
command in framing them. At present there is only one 
fundamental hyputhesis—the molecular and ethereal hypothesis 
in some such form as is generally accepted. Even if we take 
the position that the form of the hypothesis may change as our 
kuowledge extends, that we may be able to devise new 
machinery—nay, even that we may be able to design some quite 
new type to bring about the same ende—that does not appear 
to me to lessen the present value of the hypothesis. We can 
recognise to the full how well it enables us to group together 
large masses of facts which without it would be scattered apart, 
how it serves to give working explanations, and continually 
enables investigators to think out new questions for research. 
We can recognise that it is the symbolical form in which much 
actual knowledge is cast. We might almost as well quarrel 
with the use of the letters of the alphabet, inasmuch as they 
are not the sounds themselves, but mere arbitrary symbols of 
the sounds, (Fo be continued.) 
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QUESTIONS AND: ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 

QUESTIONS. 

207. Compare the advantages and disadvantages of usin 
electric locomotives to drag trains of trailer cars an 
using 5 in which each vehicle is self-propelling.— 
J.C 


208. What is the cause of growth in battery plates as their 
working increases—sometimes as much as Tin. in ldin. ? 
How can it be prevented ?—F. J. HH. l 

ANSWERS. 

Question No. 201.—If you had to decide between a ‘‘ double- 
acting and ‘‘single-acting ” engine for coupling (direct) 
to a generator on which there would be some extreme 
variations in load, which would you select ? Give reasons 
for your decision. 

Best Answer to No. 201 (awarded 108.).— Most engineors 
having to choose an engine to meet satisfactorily the con- 
ditions stated in the question would have no hesitation in 
adopting an engine of the double-acting type. Of course, 
there are some engineers (and eminent engineers, too) who 
are so enamoured, of the principle of constant thrust that 
they consider the single-aeting engine (which embodies that 
principle) to be the most suitable for every class of work 
where a steam-engine is used. It will be conceded by most 
engineers that the single-acting engine has done, ard is 
doing, splendid work under trying conditions ; but there is 


no doubt that for a load which varies suddenly and through 


a large range the double-acting engine is superior to the 
single-acting type. The principal reason for this superiority 
is that in a double-acting engine there are two impulses 
given to the piston during one revolution, as against only 
one impulse in the single-acting engine, as steam 1s admitted 
both in the forward and backward strokes in the former 
and only in the forward stroke in the latter. Now, tho 
only way in which an engine can respond quickly 
to sudden changes ia the load is by means of the 
governor either altering the amount of steam admitted to 
the cylinder by means of a throttle valve, or altering the 
cut-off by means of a shifting eccentric. Of course, 
changes of the load may be taken up to a certain extent by 
the fiy wheel, but not very sudden changes of large value, 
The governor is only able to act while the steam is being 
admitted into the cylinder, so it will at once be seen where 
the advantage of the double-acting engine comes in, as the 
governor can act twice in a revolution (in any particular 
cylinder) as compared to only once in the single-acting 
engine, The single-acting engine is also apt to knock under 
sudden changes in the loud, as during a considerable part 
of a revolution the momentum of the flywheel is driving 


‘the piston on its backward stroke, and in the event of a 


sudden large increase in the load the flywheel velocity may 
be so far reduced as to cause the crank-pin to lag behind the 
connecting-rod end (the latter having a high velocity owing 
to the momentumof the moving parts connected with it), thus 
causing the thrust to come on to the other side of the bush, 
and if there happened to be any slackness in the bearings a 
knock would be the result. In the Willans engine there is 
a constant downward force on the piston rod owing to the 
top being always under steam pressure, so the knock would 
not occur with this engine unless under an exceptionally 
heavy: sudden load being thrown on. To obtain good 
governing, the single-acting engine requires a much heavier 
flywheel than the double-acting type, and, of course, the 
heavier the flywheel the greater the load on the bearings 
and the greater the frictional losses in the engine. Of 
course, the more cranks there are in a single-acting engine 
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the better it will behave under sudden changes in the load, 
asthe crank receives more impulses in a multiple-crank 
engine per revolution than in a single-crank engine, but 
even under the most favourable conditions of. working, it 
is the writers opinion that the double-acting engine 
sur the single-acting type for a suddenly varying 
load.—R. M. W. e 

Answer to No. 201 (awarded 58.).— When the generator 
is en to extreme variations of load it is better to use 
a double-acting engine in preference to one which is single- 
acting. The reason for this is made clear by considering 


the following diagrams of the crank effort of single and 


Fia. 1.— Polar Curve of Crank Effort for Double-Acting Engine with cranks at 90 


double acting engines, Now, in the case of a single-acting 
engine driving a generator, should a sudden increase in the 
load occur when the cranks are at the positions X and Y, the 
demand for power will bave to be met solely by the fiy wheel, 
the engine slightly diminishing its speed, the amount of 
which variation in speed will depend on the size of the 
flywheel. Should, however, the engine be of the double- 
acting type shown above, this demand for power will be 
met by the effort of the crank represented by OX or O Y. 
Of course the flywheel also will assist in meeting this 
demand should the increase in load be very great. It 
follows from thie that the flywheel of a double-acting 
engine need not be so large as that for a single-acting engine 
to secure the same uniform speed of rotation. With single- 
crank engines, the advan of double-acting over 1 8 
acting is more marked, while with three-crank engines this 
advantage is not so great. One of the advantages claimed 


Fra. 2.— Polar Curve cf Crank Effort for Bl: gle-Acting Engine with cranks at 180 


for single-acting engines is the fact that the pressure on 
the crank-pin is not reversed, as in the case of the double- 
eng type. In 5 double- acting engines consider- 
able knocking would be heard were it not for the system 
of forced lubrication used. This forced lubrication enables 
high-speed double-acting engines to run silently, and so 
counteract any EETA of this kind claimed for single- 
acting engines.—I. E. T. . ' 

Answer to No. 201 (awarded 58.).— The question does not 
state for what the generator is required, but let us suppose 
it is for both lighting and power purposes, as seems most 
probable ; then what the engine has to provide is constant 
torque and constant speed, or as near that ideal as possible. 
Leaving out all such queations as steam consumption, cost, 
etc., there is but one answer, and that is, Employ a double- 
acting engine. Neither a single or double acting engine 
gives us constant torque, but the latter is twice as near 
our desire than the single-acting type. The positive 
drive exerted on the shaft in a single - acting engine 
occurs only while the piston is travelling in one 
direction (not during its entire travel either). That 
means, then, tbat during almost one-half of each revolu- 
tion the shaft gets poneys rotation imparted to it, 
and during the remainder is merely carried round by the 
inertia of the flywheel. Whereas in a double-acting 
engine, as its name implies, we have steam admitted to the 
cylinder when the piston is, as before, travelling out, but 


in addition, immediately it has commenced to travel in the 
opposite direction, steam again enters the cylinder and 
exerts the same pressure during the travel in. From this 
we see how much more regular the positive drive of a 
double-acting engine is, as it is only during two short 
intervals in each revolution that the shaft is not receiving 
positive rotation. Suppose the load on the dynamo to he 
suddenly increased when the piston rod of a single-acting 
engine is furthest out, the shaft with ite increased load has 
to make fully half a revolution before it receives any 
driving ono exerted on it, and during this time—if the 
load added is heavy—it 1 slows, the generator 
voltage falls, and besides the added load to drive the 
engine has its lost speed to pick up. A very heavy 
flywheel is necessary with this type of engine to keep its 
speed regular where the extreme variations of load are of 
any magnitude; the increased weight of the engihe is often 
a serious matter, and as high speeds are nearly always 
required for direct-coupled engines, the peripheral velocity 
of the heavy fiywheel is against it. Taking the cage of 
the double-acting engine where the load has been suddenly 
increased immediately after the steam has ceased to act on 
the piston, the same slowing action comes into play, but 
for a very much shorter time, therefore with much less 
effect, for the crank passes through a very acute angle only 
before the steam is once more exerting its influence on the 
piston. In the reverse case—that of the sudden throwing 
off of the load—there is not, in practice, such a marked 
difference in the action of the two types, but a single-acting 
engine speeds up more than a double-acting one would do 
under the same circumstances. 

To sum up, we find—considering engines of equal brake 
horee-power—the double-acting engine is superior, in that 
under the trying conditions of sudden extreme variations 
of load its torque is more regular, its speed more constant, 
as it receives positive rotation through nearly the whole of 
each revolution ; its weight less, the factor of safety in its 
flywheel greater, and the stress on the shaft between 
flywheel and generator less, ovine. to the much lighter 
fly wheel it is possible to use.—J. S. F. 


ton No. 202.—What is the effect of joining a condenser (1) 
in series, (2) in parallel, with an alternating circuit ? 

Best Answer to No. 202 (awarded 108.).— The question 
of the effect of condensers on alternating circuite can be 
treated quite simply and clearly, as far as the practical 
results are concerned, with only elementary mathematics 
in the following way. To begin with, these points can be 
taken as proved, as they are explained in all the text-books : 

(a) Current flowing into a condenser = 2 r x ~~ 
x capacity in farads x volts at terminals. (This is correct 
for aine wave supply E. M. F. only.) 

(b) The condenser current is 90deg. in phase (4 C) in 
advance of the E. M. F.—i. e., the current has a positive 
maximum value when the E M. F. is passing through zero 
in a direction from ive-to positive. 

(c) If an altesnatiag E. M. F. of amount V is applied to 
an inductive resistance of self-inductance L henrys and 
resistance R ohms, the current flowing will 


V 
If the obmic resistance is negligible this becomes 
, and the current is then 90deg. (} ~~) in 


amperes. 


3 rE ALY 
phase behind the E.M. F.—i.e., the current has a positive 
maximum value when the E.M.F. is passing through zero 
in a direction from positive to negative. 

The effect of a condenser depends not only on the size of 
the condenser itself, but on the constitution of the circuit 
into which it is placed—t.e., whether these are resistances 
either inductive or non-inductive (consisting of either lampe 
or motors, or even of the generating apparatus itself, such as 
the alternator armature or the supply transformer’s coils), 
also connected to the circuit. 

A consideration of the following five typical cases will 
explain how the condenser effect can be calculated ander 
any particular circumstances. In order to make comparisons 
easier, a numerical example.is added, using the ; 

Capacity of condenser = K =6 microfarads (=5 x 10 
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farad), which is about equivalent to 10 or 15 miles of 
ordinary concentric mains. 
N on-inductive resistance, R=100 w. 
Inductive resistance, r= 100 w, and L='4 henry. 
Applied voltage = 1,000 = V; ~~=100 per second. 
Fig. 1.—A condenser connected in series with alternating 
mains, the rest of the circuit being considered non- 
inductive. 
Current through condenser =C =2 7 ~| K V, 
= 35°14 amperes. 
Fig. 2.—A condenser in series with a non-inductive resistance. 
C E 
2 a K 
Volts across the resistance = ¢=C x R, 
and these two voltages are in quadrature. 
These vectorial sums must equal the whole applied E.M.F. 


e 2 2 L 2 1 2 : 
V= VE + = GRE ae K ; 
1,000 = C 10,000 + 101,000 ; 

C=3 ampereg ; 
. E = 955 volts, and ¢e=300 volts. 


Fig. 8.—A condenser in series with an inductive resistance 
across the mains. 


The voltage across the condenser = E = 


Volts across the condenser = E = 


or, 


3 and 

2 mM —— K’ 
this is 90deg. behind the current flowing. | 
The voltage across the inductive resistance is the 
resultant of two other voltages—Cxrin phase with the 
current, and C x 2 » — L at 90deg. ahead of the 


Fic, 3. 


Fia. 1. Fic. 2 


current—t.c., 180deg. ahead of the condenser terminal 
voltage—which can, therefore, be directly subtracted 
from it: | 

The resultant voltage 


a SSS 


V=C, /(r)? + (2 ——L— zon) 


1,000 =C x 1205 ; 
or, Current flowing = C=8-3 amperes, 
a larger current than either the condenser or the inductive 
resistance alone would have allowed to pass. 
The voltage across the condenser, E, therefore 
| = 85 2,640 volts ; 
00314 | 
and the voltage across the resistance, ¢ 
=8:3 V(r)? + (27 ~ LE 
= 2,250 volts. | 
This curious increase in volts above the supply voltage 
is due to what is known as electric resonance. Resonance 
occurs always to a greater or less extent when condensers 
and inductive resistances are connected to the same mains. 
Complete resonance occurs when 27 ~~ L is exactly 


equal to for the whole circuit, and in that 
2r maw K 


case the current flowing reaches its maximum value, viz., 
A just as if Ohm’s law alone determined the current, the 


inductance and thecapacity having, in fact, entirely eliminated 
one another in such a case. The increase of voltage across 
the condenser is also a maximum when complete resonance 
is reached. N 

Fig. 4.—A condenser coupled in parallel with a non-inductive 
resistance across the alternating mains. 


sum of these three currents (see 
C= V (C, cos ¢)? + (C, sin ¢-2 r ~~ K Ve 
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The current in the resistance= > = 10 amperes in phase 


with the applied volta. 


The current in the condenser = V x 2r x -~s xK 


= 5°14 amperes at 90deg. ahead of the voltage. | 
The current taken from the mains is the vectorial sum 


1\2 
of these two: =V (1 + (2 1 —— KE. 


= 1,000 J 00001. 
2 10°5 amperes (about) 


Fig. 5. —A condenser connected in parallel with an inductive 


resistance across the alternating mains. 


The current through the resistance - C, 


F 5˙7 amperes (about), 


and the angle of lag of this current behind the supply 
volts = ¢ is such that cos ¢ = 


Current x r 
„„ i 
y 3 
or = 68deg. 
This current can be considered as made up of two parte, 


one being C, x sin ¢ at 90deg. to the supply volts, and the 
other being C, * cos ¢ in phase with the supply volts. 
The current through the condenser=C, = 27 KV, 
and is at 90deg. to the supply volts = 3'14 amperes. 


The current taken from the supply mains is the vectorial 
ig. 6), or 


= V(3°7 x 37)? + (3°7 x 927 27r x 100 x 5 x 10-* x 1000)? 
= 1°96 amperes. 
PL Ce 


a — so —— 


Fig. 5. 
For complete resonance, again, 27 ~~ L must be made 
equal to 5 and in that case no current beyond 


what is needed to supply the power lost in the resistance 
comes from the mains, though much larger currents circu- 
late as shown between the condenser and the resistance.—Q. 


Answer to No. 202 (awarded 5s.) — The complete 
mathematical solution here given is got on the assumptions 
that the waves of E.M.F. follow the harmonic law, and that 
the inductance of the alternating-current circuit is con- 
stant. The curves got by the oscillograph show that the 
former assumption is seldom justified, and as in practice 
iron is nearly always present in the neighbourhood of the 
circuit, the latter assumption takes away considerably from 
the value of the solution. On the other hand, actual 
experiments show that the results follow in a general 
manner the formule arrived at by theory, and hence the 
formule themselves are instructive, although the validity 
of the proof by which they are arrived at is open to 
question. 

1. Condenser in Series.— Let the resistance of the circuit 
in series with the condenser be R, and let L be its self- 
inductance. Let K be the capacity of the condenser, and 
let p = 2 m f, where f is the frequency of the alternating 
current. Then Lord Rayleigh has shown that we may 
replace the condenser by an inductance coil whose resistance 


Fig. 6. 


is zero and whose self-inductance is — g 


Hence the impedance of the circuit is 


(L Pp’. 
| v 


FJ Yr 
K p? 


Therefore, C= (1) 
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where C is the effective current in the circuit and V the 
effective valud of the applied volte. 


We see from (1) that if K be very small, KF 
large, and hence C is very small. This is what we would 
naturally expect, as putting a very small condenser in the 
circuit is virtually to break the circuit. When K equals 
= the current equals A and we see that the capacity 
effect annuls the self-inductive effect, and the circuit acts 
as if it were non-inductive. When K is very large 


is very 


K 5 is very small, and 
2 V 
N R? +L? p? 
Hence putting an enormous condenser into the circuit 
has no effect on the current, or, put mathematically, an 
enormous condenser acts as if it were a coil of zero resist- 


ance and zero inductance. If we suppose the capacity of 
the condenser to vary from 0 to infinity, we see from (1) 


that the current will increase from 0 to R and then diminish 
— 
JR? + L? p? 


2. Condenser in Paralle.—Using the same notation as 
before, let the circuit be as in Fig. 1. Suppose that V is 


K 


the effective value of the volts between A and B, then the 


current through the arm, A B, is — ss 
JR? + Lpi 
phase by a certain angle behind V. 
In Fig. 2 let O T represent V in magnitude and phase, 
and let OS represent the current in the inductive coil, then 
T OS will be the angle of lag. The current into the con- 
denser is p K V, and is 90deg. in advance of the phase 
of the volts. Let O P represent this current. Draw S R 
and P R parallel to O P and OS respectively, then O R 


and lags in 


T 


@ 


P O 
Fie. 2, 


will be the resultant current—żi.e , the current in the main 
cable. Now, if we suppose K to vary from 0 to infinity, 
the current O P will vary from 0 to infinity, and the 
current in the main from the value O S, through the values 
O M and OR, to infinity. Therefore the current in the 
main will be a minimum when the condenser current (p K V) 
equals M S, and since the sine of the angle S O M equals 
Pp 


woc see that the current in the main is a 
J R? + p? L? | 
minimum when 
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PL pkv 
JR? + L2p? | V 
JR? + L? p? 
, ; L 
i.e., when K Rab P 


This is a well-known formula in telegraphy, and was 
used by Mr. Swinburne to calculate the proper size 
of condenser (compensator) to shunt his “ Hedgehog ” 
transformers in order to make the current in the mains a 
minimum. 

Putting an enormous condenser between the points 
A and B short-circuits these points, and if the potential 
difference between them is to be constant an enormous 
current will have to flow.—J. C. R. 


SHOREDITCH ELECTRICITY WORKS, 


From the accounts of the Vestry of St. Leonard, Shore- 
ditch, electricity department, just issued, it ap that 
the expenditure on capital account to March 25, 1899, 
amounts to £109,123. An abstract of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., for the year are given herewith : 


REVENUE AOCOUNT, 


Dr. Generation of Electricity. 8. d. 
Coal or other fuel £1,375 13 6 
Oil, waste, and engine room stores, 
£215. 66. ; water, 2500 465 6 0 
Wages at generating stations ......... 1.437 15 9 
Repairs and maintenance: buildings, 
£17. 8a. 4d. ; engines and boilers, 
£125. 14s. 7d. ; dynamos, exciters, 
transformers, motors, etc., £55. 
13e. 3d. ; other machinery, inatru- 
ments, and tools, £19. 15+. 8d.; 
wages, £532. 16a, ld. ........... re 751 7 11 
— — 41.030 3 2 
Distribution of Electricity. 
Wages and other remuneration to 
linesmen, fitters, and labourers ... 186 2 2 
Repairs, maintenance, and renewals 
Of MAING os niies neeaaeaii 168 14 9 
Repairs, maintenance, and renewals 
of transformers, too 32 4 5 
Repairs, maintenance, and renewals 
of apparatus ab distributing 
Staonn nn cesicccedecss 117 10 9 
— 504 12 1 
Public Lamps. ö 
Attending and repairs . . 382 2 4 
Renewals of lamps ee . 4 6 O 
— 386 8 4 
Renta, Rates, and Taxes. 
Rents payabl . . q 27 6 9 
Rates and tank esse . 137 16 1 
— — 165 2 10 
Management Expenses. 
Salaries—engineers’ department 515 1 1 
Salaries or commissions of collectors. 81 7 10 
Stationery and printing.. 06 2 8 
General establishment charges 193 10 6 
395 2 1 
Special Charges. 
Insurance . . 2 170 8 9 
Expenees for certification of meters... 8 4 0 
Wiring and fitting work................ 2, 268 6 3 
Other itemnee tt . 312 8 4 
Adjustment of stores at March 25, 
9 ⁰y EE ES 197 12 3 
— 2,956 19 7 
Total ex pend it urtrteeeee 8.938 8 1 
Amount carried to net revenue account.. . 7,478 10 11 
£16,416 19 0 
Cr. £ ad. 
Sale of current per meter, £11,144. 7s. 7d.; less 
bad debts and allowances, £263. 12s. 11d. 10,880 14 8 
Sale under contract ..........cscessscsssesescccescescesen one 15 10 0 
Public ligbttignssssssssss 2.489 19 
13,385 6 5 
Rental of meters and other apparatus on con- 
sumere’ premises (quarter ended June 24, 1898) 24 17 6 
Rents receivabiddlIwliIi . œẽ A 89 11 0 
Wiring and fitting work, £2,581. 3s. od.; less bad 
debts and allowances, £32. 48. 4d. 2,548 19 5 
Sale of lamps, wires, stores, etc., and other items 368 4 8 


b 


— n 


£16,416 19 0 
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GENERAL BALANCE-SHEET. 


A Liabilities. £ ad. 
Capital account— amount recei vel 2 86,166 2 3 
Capital account—due to treasurer . — 22,957 11 2 
Sundry oreditorrr e 1 947 11 11 
Balance at credit of net revenue account .......... — 646310 8 


£117,534 16 0 


Cr. Assets. 
Capital aooount— amount expended for works ...... 
Stores on hand: coal, £19. 188. 4d. ; oila, waste, 


£ acd. 
109,123 313 5 


etc., 325. 6a. 5d. ; general, £204 12s. 6d. ......... 519 17 3 
Sundry debtors for current supplied ..... ............ 4.522 3 1 
Other debtors .. ...........csccesccovececcsserssersecessensos ses 1,215 13 11 
Other items (expenditure unallocated) . .. 148 8 11 
Cash with treasurer and on depoe ii... OTAN 1,944 19 5 
Cash in hands of chief electrical engineer ............ 30 0 0 

£117,534 16 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. units . . 1,276,322 
Quantity {Privat ampfeñ 138 753 1.031.318 
sold Private consumers by meter... 892,753 atic 

Quantity used on work ũẽ oru⸗ 59 666 
Total quantity accounted for seese 8 aan 1 194,144 
Quantity not accounted for seo 82, tt 


Total maximum supply demanded (kilowatts) 


20 
Number of public lamps: arcs, 151 ; incandescente, 302 (32 c p). 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Salford —Tenders are invited for about 500 central and 100 side- 
arm or span-wire steel tramway poles by Oct. 17. 


Islington.—The Vestry invite tenders for a secondary battery 
of 60 cells of a capacity of 1,000 ampere-hours by 25th inat. 


Swansea.—The Corporation require tenders for engines and 
dynamos by Oct. 9. Particulars in our advertising columns. 


Barking.—Tenders for boilers, engines, cars, switchboard, 
equipment, etc., for the Barking and Becton Light Railways, 
cloee Oct. 24. 

Sydney. — The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 

Bahia. — Proposals will be accepted at the Brazilian Consulate, 
6, Great Winchester-stree}, E. C,, for the public and private 
lighting of the capital of the State of Bahia, Brazil, up to Nov. 4. 

Darwen.—The Corporation invite tenders for the supply 
delivery, and construction of worke in connection with the electrical 
tramways by 25th inet. Particulars appear in our advertising 
columns. 

Rotherham.—The Corporation invite tenders for the supply, 
delivery. and erection, and the carrying out of various work in 
connection with tho electric lighting of the borough. Tenders by 
Oct. 9. Full particulars appear in our advertising columns. 

Uddingsten (Scotiand).—Tenders are required for the supply 
of plant and erection of electric light at three large tenements of 
shops and dwelling-houses, . Particulars, otc., may 
be obtained by applying persenally to Mr. Watson, builder, 
Uddingston. 

Leeds.—The Leeds Board of Guardians invite tenders for supply- 
ing and fixing a system of telephones and alarm bells at the work- 
house, Beckett-street, Leeds. Tenders must be delivered to Mr. 
James H. Ford, clerk, Poor-Law Offices, East-parade, Leeds, by 
noon on 11th inst. 

Birkenhead.—The Corporation invite tenders for construction 
and erecting a new electricity generating station at the South-En 
Destructor Depot, Birkenhead. Specifications, etc., may be 
obtained on application to Mr. C. Brownridge, Town Hall, 
Birkenhead. ers by Oct. 10. 

Huddersfield.—The Corporation invite tenders for erection of 
a generating station, car-shed, and offices at Longroyd Bridge. 
Particulars, etc., may be obtained of the Borough Engineer, 1, 
Peel-street, Huddersfield. Tenders by 10 a.m. on 13th inst. For 
further particulars see advertising columns. 

Leeds. Tonders are invited for an installation of electric light 
and electric belle to be provided and fixed ab the Cookridge-street 
Baths. Particulars may be obtained from Messrs. Walter Hanstock 
and Sons, Britannia-buildings, Oxford-place, Leeds, from Zad to 
llth inst. Tenders, endorsed ‘‘ Electric Lighting, eee 
street Baths,” to be delivered to Mr. W. J. Jeeves, town clork, by 
llth inet. 

—The Corporation are prepared to receive tenders for 
the supply, delivery, and erection and tho carrying out of work 
as follows: feeders, mains, and telephone cables, water-tube 
boilers, with superheaters (straight tubes), stoneware conduits, 
eteam dynamos, boosters, motor balancers, etc., storage amter, 
9 boxes, copper castings, brass castings, etc, Tenders 

t. 26. 


Glasgew.—The Corporation are r to receive tenders for 
the supply and erection of switchboards, fuel economieers, two 
50-ton electric travelling cranes, one 30-ton electric travelling 
crane, constructional steelwork for new power station, and supply- 
ing and laying cables ; also for the reconstruction of the Corpora- 
tion tramways. Tenders by Oct. 10. Full particulars appear in 
our advertising columns. 

Leeds.—The City Council invite tenders for 50 electric tram- 
cars. Particulars, plane, and forms of tender may be had (on 
payment of a he of £10. 10s8., which will be returned on 
receipt of a bona fide tender) from Mr. Thomas Hewson, M. I. C. E., 
city engineer, Municipal Buildings. Leeds; or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria-street, 
London, S. W. Tenders by noon on Oct. 18. 

Capetown.—The Agent-Genecal for the ape of Good Hope 
notifies that the Controller and Auditor-General ab Capetown 
receive tenders for the construction of 70 miles of a 8 
railway, either with or without equipment. A deposit of El, 
must accompany every tender. This deposit will be returned to 
the maker if bis tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways ab 
Capetown. 


RESULTS OF TENDERS. 


Cardiff.—The Electrical Committee have accepted the tender 
of Meears. Hardy and Padmore, of Worcester, for the supply of 
17 electric lamp-poste for Newport-road at £204, and £12 per post 
for additional poste. 


London, E. C.— The Shoreditch Vestry have received the 
following tenders for supplying and laying 1,082 yards of 1°5 low- 
tension lead-covered cable from Worship-street to 1 ee 
British Insulated Wire Company, £1,313. 138. 9d.; W. T. Glover 
and Co., Limited, £1,277. 178. 8d. (accepted). 


BUSINESS NOT RS. 


Bolton. — An additional £10,000 is to be borrowed to complete 
the electric lighting scheme. 

Crewe.—An additional £10,000 is to be borrowed to complete 
the electric lighting scheme. 

Colwyn Bay.—The Council intend to apply for a loan of £5,120 
for electric lighting purpoees. 

Matdenhead.—The Town Council have now decided upon the 
electric lighting of the town. 

Wimbledon.—The contracts entered into in connection with 
the electric lighting total £27,375. 

Grantham.—The Electric Lighting Committee have been 
empowered to call in professional assistance. 

Bangor.—The Lighting Committee hope to be in a position to 
supply electric current about the end of the year. 

Harrogate. —The Electric Light Committee have selected sites 
in the streets for an additional number of arc lampe. 

Kalgurli Electric Power and Lighting Corporation, Limited. 
The final batch of letters of allotment has been posted. 

Bourne Valley Light Rauway.— The official enquiry into the 
Bourve Valley light railway scheme will take place shortly. 

Eigin.—The subscribers to the Elgin telephone exchange have 
come to an agreement with the National Telephone Company. 

Dublin.—At the next meeting the Town Council will discuss 
the erection of a new central station, estimated to cost £120,000. 

Carnarvon. —Machinery is being erected for an electric lighting 
installation, the first in the town, by Messrs. Brymer and Davies. 

St. Albans.—The Electric Lighting Committee, which was 
formed recently by the Corporation, have decided to consult an 
expert. 

Redrath.— Mr. W. H. Trentham has been appointed to advise 
the Urban District Council re the electric lighting scheme referred 
to in our last issue. 

Lytham.—The Council will hold a special meeting on Nov. 2 to 
sanction an application to the Local Government Board for an 
electric lighting order. 

West. Bromwich.—The Town Council on Wednesday decided to 
apply to the Local Government Board for sanction to borrow 
£30,000 for an electric lighting echeme. 

Royal Vault, Windsor.—Electric lampe have been fixed in the 
Royal vault beneath St. George's Chapel, by which the vault can 
be instantly flooded with brilliant light. 

St. Lake’s.—-The e Tuesday agreed to consent to the 
laying of conduits by the Post Office authorities, thus rescinding 
their previous resolutions to the contrary. 

Withnell.—The Urban District Council have requested Mr. G, R. 
Peers, of Manchester, to prepare a scheme of electric lighting to 
be worked in conjanction with the sewage scheme. 

Oldham.—The Electric Lighting Committee are making pre- 
parations for the supply of energy for the proposed electric tram- 
ways, and hope to be ready by the time it is required. 

Lewes.—The 5 agreement between the Corporation 
and the Electrical Power Distribution Company for the transfer of 
the Lewes Electric Lighting Order, 1898, has been sealed. 

Seville Tramways Company, Limited.—The first main section 
of the electric tramways at Seville, which are the property of the 
Seville Tramways Company, has now been opened to trafic, 
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g Pontypool. — The Pontypool Electric Light Company have 
offered théir undertaking to the Urban District Council for £14,000, 
‘and a committee has been appointed to confer with the company. 


New Croes-Channel Steamer. — The new steamer, ‘* Mabel 
Grace,” which has just been built by the South-Eastern and 
Chatham and Dover Railway, is lighted throughout by electricity. 


Electric Trams in Collision.—A Reuter’s telegram states that 
at Bilbao two electric trams collided in a thick fog. Two English 
passengers were seriously injured. Eight other persons also 
sustained ip jur. es. 

Paris- Berlin Telephone. — The negotiations for the establish - 
ment of telephonic communication between Paris and Berlin 
having been successfully ooncluded, the laying of the wires will 
be begun immediately. 

Fleetwood.—Colonel W. Langton Coke, inspector of the Local 
Government Board, has held an enquiry into the application 
of the Urban District Council for powor to borrow £2,000 for 
‘electric lighting purposes. 

Eton.—The atreets are now lighted with electricity provided by 
the Windsor Fe The installation extends from Windsor 
Bridge to Willowbrook, and large arc lamps have been affixed to 
the walls of the new schools. 

Fenton.—The following have been appointed members of the 
new Electric Lighting Committee of the Urban District Council : 
Mesers. Shenton, Mountford, Goddard, Woodworth, Taylor, 
Hindle, Hopwood, and Elliott. 

Barnsiey.—The Guardians are discuesing the report of the 
Electric Lighting Committee recommending the installation of 
electric light at the workhouse and the provision of additional 
boilers for the sum of about £2,600. 


‘ Wakefield. — At a recent meeting of the Wakefield Tradesmen’s 
Association a resolution was carried affirming that the time bad 
arrived when an efficient service of tramways has become a 
necessity to the welfare and development of the city. 

West Hartlepool.—At the monthly meeting of the Town Council 
on Tuesday, the Deputy-Mayor said iù was hoped that the electric 
lighting of the town would be an accomplished fact by February, 
and it was reeolved to advertise for an electrical engineer. 

St. Annes,—Tenders for electric lighting plant have been 
accepted for engines, dynamos, and gantry, and the sub-committee 
are about to engage an architect to get out the plans, specifications, 


and quantities in connection with the building of the central 
station. 


Cleethorpes.—The Electric Lighting Committee of the Urban 
Council have decided to recommend the lighting of the whole of 
the town by electricity with arc lamps. The Great Central Rail- 
way Company will be asked to light their station, promenade, and 
gardens with the electric light from the Council’s station ata 
charge to be agreed upon. 

Chiswick.—Another deputation has waited on the Urban 
District Council in reference to the dispute with respect to the 
removal of a telephone pole, in consequence of which it has been 
agreed to allow the company again to approach the District 
Council with fresh propoeale for opening up the roadway. Mean- 
whilo the pole is to remain. 

St. Martin’s-in-the-Fields.—F rom the report of the Vestry’s 
surveyor, Mr. Green, on the extension of electric lighting. we note 
that the scheme includes 92 arc lampe of 1,000 c.p. The lamps 
will be placed 60 yards apart, and, as far as possiblo, in the centre 
of the carriageways. Tho annual cost is estimated at £1,362 per 
annum for the next seven years. 


Euand.— The General Purposes Committee of the District 
Council have decided to consent to the application of the Halifax 
Corporation for permission to construct tramlines through a portion 
of the Elland district on terms upon which Halifax will probably 
not agree, as other outside districts have given the Corporation 
fall powers without any restriction. 


Hebden Bridge. — The District Council have passed a resolution 
to the effect that the Halifax Corporation be invited to extend 
their tramways to Hebden Bridge, and that they be requested to 
lay the line to the extent of the Council’s boundary at Whiteley 
Arches and to Nursery Nook. It is reported that Halifax will 
commence the work as soon as possible. 


Botley (Berks).—An application by Mr. Arthur Jenkyns to open 
the road in Church-lane for the purpose of placing an electric 
cable acroes the road for lighting purposes, also to break the road 
at Botley-hill for a similar purpose, has been granted, subject to 
the Board of Trade regulations being adhered to and the work 
being done to the satisfaction of the surveyor. 


Lseds.— The Council havo authorised tho Tramways Committee 
to take steps to equip on the overhead electric system the followi 
tramways: Vicar-lane, Beeston-hill. Elland-road, Whitehall- 
Wortley, Armley and Stanningley, Woodhouse-street and Victoria- 
road, Meanwood, Park- lane, Burley-street, and Cardigan-road, and 
Hunslet Carr. The coat is estimated at £160,000. 


Cherley.—A company proposes, and the Town Council have 
agreed to consent to, the construction of an electric tramway 
through the borough and the working of the same by a company 
at the Tapn Act, rate ee ia aA E i 
further consideration of tbe terms t ing a 
conference between the three local authorities interested. 


Telephenes to Ships.—The Houston Line steamer ‘' Hyades,” 
lying in the Herculaneum Dockab Liverpool, has been connected with 
the shore by telephone, the National hip pees Company estab- 
lishing the connection within six hours of receipt of the order. 
Messrs. Houston and Co. are the first Liverpool shipowners to thus 
utilise the telephone to communicate with a vessel ia dock. 


Croydon.—At the last meeting of the County Borough Council, 
it was decided to purchase the tramways. The following resolu- 
tion was also adopted: That the overhead trolley system be the 
approved syetem of electric traction, and that tue committee be 
instructed to enquire as to the practicability of laying one mile 
in the centre of the town by some other system of electric 
traction.” 

Llanelly.— At the last meeting of the Borough Council it was 
reported that the Estate Committee had two ex>ellent schemes 
before them for lighting the town by electricity, and laying down 
a system of electric cars to take in the surrounding villages of 
Llwynhendy, Pwll, and Felinfoel. The committee are expecting 
a third scheme in a few days, after which they propose to call in 
an expert. 

Derby. The N have arranged to take over all the 
weekly employes of the tramway company, and the present 
manager has been engaged at £150 per annum. The Electric 
Light Committee have decided to fix the for carrent for 
power as follows: 3d. per unit for the first 12 hours per week, 
2d. per unit for the next 18 hours per week, and ld. per unit for 
all quantities after. 

Swansea.—The Light Railway Commission will hold an enquiry 
on Oct. 11 into the expediency of granting the application by the 
Swansea Improvements and Tramways Company for an order 
authorising the construction of the Swansea light railways. The 
Swansea Corporation oppose tho obtaining of powers under the 
Light Railways Act, and contend that the powers should be under 
the ordinary Tramways Act. 

Wandsworth.— The Wandsworth District) Board of Works 
have resolved by a large majority to inform the County Council, 
in reply to their letter enquiring if the Board would contribute 
towards the improvements necessitated by the construction of a 
light railway from Clapham Common to West-hill, Wandsworth, 
thad any proposal to lay down a light railway in that district 
would be strenuously opposed. 

Paisiey.—The Electric Lighting Committee have decided to 
purchase an Adamson engine, with Ferranti alternator, for the 
electric light works. It is stated that the engine is already 
finished, and could be delivered in a short time. Their reason 
for purchasing an additional engine is that the electric light 
department is at present overloaded with orders for the illuminant, 
and unable to keep up with the demand. 


Bridlington.—A special meeting of the Bridlington Urban 
District Council has been called for Monday next to consider a 
pro to seek a provisional order to enable the Council to 
supply electricity for any public or private purpose within their 
district. 

Islington.—The Londo: County Council having agreed to 
advance the sum of £20,000 for electric lighting purposes (part 
of £72,000, the expenditure of which was authorised by the 
Vestry on July 15, 1898), the debenture of mortgage is being 
prepared. 

Leigh.—The Southend light railway order having been con- 
firmed by the Board of Trade, the Urban District Council have 
referred to a committee the question whether and on what terms 
they should give their consent to the construction of the portion 
in their parish, 

Leicester.—The accounts of the electric lighting department 
have been submitted to the Town Council. The result of the 
working of the department for the half-year ended June 30 last is 
a net profit, after charging £1,068. 38. Id. on sinking fund account, 
of £337. Is. lld. 

Bowness.—The Windermere District Electricity Supply Com- 
pany, Limited, have submitted to the Bowness District Council for 

heir approval plans of a proposed electric tramway to connect 
Bowness, Windermere, and Ambleside. The line is to be worked 
on the overhead trolley system. 


Bradford.—Mr. A. H. Gibbings, electricity engineer, reported 
to a sub-committee on hesan Ae: five new engines and 
dynamos to give 2,000 h.p. should put down. Before making 
any recommendation the sub-committee decided to inspect the 
electricity works at Bolton and Manchester. 


' Wigan.—The Electric Light Committee have resolved to put 
down a 1 installation for supplying electric light to a 
certain portion of the town. Application is to be made for a 
provisional order authorising the Corporation to construct elec- 
trically-equipped tramways to Martland Mill Bridge. 


Rosedale and Sinnington Light Railway. — The Light 
Railway Commissioners held an enquiry on Thureday last week 
into the scheme for the proposed light railway from Sinnington to 
Rosedale, at the close of which Lord Jersey said the Commis- 
sioners would recommend the Board of Trade to issue an order. 


India.—In connection with the scheme for utilising the force of 
the celebrated Cauvery Falle, the Mysore Government has cffered 
to supply mining companies on the Kolar goldfields with electric 
power free of charge for one year. This means a saving of 
9000 The cost of the scheme is roughly estima at 


Whitechapel.—At last week’s meeting of the District Board 
the electric lighting question came forward, and it was resolved 
to invite a conference of the local authorities in the Tower Hamlets, 
about to be merged in one municipality, with the view to cain ened 


considering the matter so that only one centre of supply 
wanted. 


` — 5 ` 
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Isle of Sheppey Light Railway.— Preparations are being made 
for beginning the construction of a light railway . Isle 
of Sheppey. The starting-point will be ab Queensborough, on the 
London, atham, and Dover Railway, and the terminal station 
at Levedown, with intermediate stations at Fowler’s Corner (near 
the Halfway Houses), Minster, and Eastchurch. It is expected 
that the new line will be completed in 12 months. 


Bath.—At a meeting of the Electric Light Committee last week 
the recent breakdown of the arc lamps on one circuit was reported 


upon by Mr. Metzger, who stated that the failure was due to the 


cables giving way at the connection with one of the lampe in the 
Royal-crescent. Mr. Metzger suggested that separate connection 
cables should be fixed to each lamp, at an estimated expense of 
£2, 10s. to £3 a lamp. This was referred to the sub-committee. 


San Paulo.—The Financial Times understands that the San 
Paulo Railway Light and Power Company has closed a contract 
with the city of San Paulo for the introduction of electricity for 
the tramway system as well as for the supply of light and power. 
The concession is perpetual and practically for the entire city. 
Work has already commenced, and is progressing fast, the ocom- 
pany expecting to have several routes in operation by February 


Derwent Valley Light Railway.—The Light Railway Com- 
missioners have held a public enquiry into tho application made 
by the Escrick and Riccall Rural District Councils for an order to 
authorise a light railway connecting York with Cliffe Common 
Station on the 7 and Market Weighton Railway, to be known 
as the Derwent Light Railway. Lord Jersey intimated that the 
5 would recommend the Board of Trade to issue an 
order. 


Books Received.—‘‘A History of Wireless manent 1838- 
1899,” by J. J. Fabie (W. Blackwood and Sons; 6s.); Electric 
Wiring. Fittings, Switches, and Lampe,” by W. Perren Maycock, 
M. I. E. E. (Whittaker and Co.; 68.); Aro Lampe and how to 
maintain them,” by H. Smithson and E. R. Sharpe (Whittaker 
and Co. ; Is.); ‘‘ The Introductory Course of Practical Magnetism 
and Electricity,” by J. Reginald Ashworth, M.Sc.Vict. (Whit- 
taker and Sons ; 2s. 6d.). 


Dewsbury.—A resolution was passed some weeks ago by the 
Town Council agreeing to promote a Bill in Parliament, in con- 
junction with other authorities, to obtain powers to construct a 

scheme of tramways. Cleckheaton having decided not to 
join with the other authorities in the promotion of a Bill, it has 
now been resolved to await further developments before 5 
what course to adopt. In the meantime the resolution pass 
some time ago is to be allowed to stand. 


Hampstead.—The Vestry announce that in future the charge 
for lighting each of the public arc lamps in the parish will be £28 
per annum instead of £30, and that the charge for electric current 
to private consumers will be farther reduced to 6d. per unit for 
the first hour (average maximum demand) and 24d. per unit after- 
wards. Last year the Vestry made a profit on the undertaking 
which was equal, after payment of interest and instalmente of 
loans, to a not profit of 6°65 per cent. on the capital outlay. 


Brighton.—The Tramways Committee recommended at the last 
meeting of the Town Council that the northern termination of the 
line of tramway in Ditchling-road should be at the Drove-road, 
and that of the tramway in the Lewes - road at the Ship Inn, and 
that, subject to these arrangements, tho suggestions contained in 
the report of Mr. Kincaid be approved of and acted upon. The 
report was adopted. The Automobile Club officials have made 
arrangements for the charging of electric motors at Brighton. 


Proposed Now Telephone Munufacturing Company. — A 
paragraph has appeared in the financial Press to the effect that 
the German company Mix and Genest, in which English capital is 
already interested to the extent of £10,000, and the shareholders 
of which have just sanctioned an increase in the capital from 
£600,000 to £900,000, intend to considerably extend the scope of 

he company’s London branch, and that it is proposed at no 
distant date to transform the London branch into an independent 
company. 

Darwen.—The formal opening of the new electricity works took 
place last week, the 3 being performed by the mayoress 
(Mrs. Ballantyne), Mrs. E. M. Davies, and Mrs. John Tomlinson 
conjointly. The premises cover an area of 1,110 square yards. 
A reception was held at the works during the afternoon, and at 
night the members of the Corporation were entertained to dinner 
at the Industrial Hall by the Mayor, Alderman Davies (chairman 
of the Electricity Committee), and Mr. John Tomlinson (chairman 
of the Health Committee). 


Doncaster.—The Electricity Committee intend to lay the elec- 
tric cables from the Market-place to the east end of Sunny Bar 
and High-street to the junction of Printing Office-street an 
Young-street. through Printing Office street to St. Sepulchre 
Gate, round Regent-equare, and from Hall Cross to the foot of the 
hill forthwith, except from Wood-street to Young-street and 
Printing Office-street, which is to be done when required. Pro- 
vision is to be made in the electricity station for heating the 
swimming and slipper baths. 


Neweastle.—At a joint meeting of the Tramways and City 
Lighting Committee of the a sag on Friday a letter was 
read from the Newcastle-upon-Tyne Electric Supply Company 
offering to supply the current for lighting street lamps in various 
streets of the city after the completion of the tramways ata 
certain price. The committee decided to consider the proposals, 
and instructed the lamp inspector to prepare a list of the chief 
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streets to be lighted by electricity, such list to be ready for the 
next meeting of the Joint Committee. 

Scarborough. —The Electric Tramways Sub-Committee’s report, 
which has been adopted by the Streets and Buildings Committee 
of the Corporation, recommended the inclusion of a section of tram- 
ways for the borough showing a gauge of 4ft. on the electric trolley 
system of working, and advised that such a scheme should be 
adopted. Itwasfurther recommended that an electric motor station 
should be erected on the old gaol site, and that a suitable place 
for the storage of cars, etc., should be erected at the ond of Peas- 
holme-lane where it joins the Royal Albert Drive. 

Hereford.— Ab the meeting of the Town Council on Tuesday, 
Mr. Humfrys, in moving the adoption of the report of the Electric 
Lighting Committee, said that the new works would nob be com- 
pleted by the time fixed by the contract. The builder had com- 
pleted his contract, but the company who had to supply the 
machinery and plant were behind. It was hoped, however, that 
the current would be supplied early in November. A very satis- 
factory number of consumers had been secured, and some further’ 
extension of the mains had been already agreed upon. 

South Shields.— Great progress has been made with the electric 
light here. The number of lamps connected ab the end of 
September, 1897, was 5,969, and at the end of September, 1899,- 
no fower than 22,576 lamps were connected. The works started 
to supply the carrent in September, 1896. Mr. J. A. Jeckell, the 
borough electrical engineer, designed the whole of the work. At 
the commencement, the station was capable of supplying 3,000 
lamps which could be lit at one time, and with the extensions now 
in hand the capacity will be brought up to 4,500 lamps which can 
be lighted at one time. 

Traffic Returns.—Want of space preventing the inclusion of 
the mileage of the lines referred to in our list of returns, some of: 
the latter may appear to be misleading to the casual observer. In 
Hall, for instance, only two sections bave been reconstructed on 
the electric section, and the return therefore only refers to 3 miles 
7 furlongs of that undertaking. In Halifax there are now 10 miles 
running, as compared with 34 in 1898. The other mileage returns 
to hand this week are as follows: Dover 3, City and South London 
34, Dublin Southern District 9, Dablin United (electrical section) 
16, and Liverpool Overhead 6 miles 57 chains, 

Naatwich.—The Council have decided to make enquiries as to 
the cost of obtaining a provisional lighting order. They are aleo 
in correspondence with Mr. Peers, of Manchester, and have decided 
to enquire as to previous work done by him. This is not all. They 
have gone a atep further, and resolved to obtain the services of a 
competent electrical engineer to report as to an electric lighting 
scheme for the town, at a fee not to exceed £10. In view of the: 
inducement offered we expect a considerable increase in next 
month’s revenue caused by the expenditure upon telegrams from 
a pio of the highest professional standing eager to secure 

e job. 

Motorcar Legislation.—At Thorpe-le-Soken Petty Sessions on 
Monday a heavy penalty was imposed in a case brought against 
William Fenton, motorcar driver, Clacton-on-Sea, for driving a 
motorcar without a lighted lamp, in accordance with the Light 
Locomotives Act. Although it was acknowledged that the bracket 
provided for fixing the lamp was broken and could not be used, 
the magistrates im a fine of £5 and 98. 6d. costs; failing 
distress, 28 days.—At the last meeting of the Essex County 
Council it was proposed: That the Local Government Board be 
asked to make her regulations for the better control of motor-. 
car traffic.” - 

Devonport.—The following contracts for the construction and 
equipment of the lines of the Devonport and District Tramways 
Company have been placed : Contract A—Permanent way, road- 
bed, paving, and bonding, Mr. A. Faulks, Loughborough; Con- 
tract B—overhead construction, Messrs. R. W. Blackwell and 
Co., 39, Victoria-street, Westminster. The latter firm is the same 
which carried out the overhead work in Plymouth. The length 
of lino to be laid is approximately 44 miles of double line and one 
furlong of single line. The contractors are under orders to com- 
mence the work not later than the 25th prox., and to complete it. 
by May 30 next. . 

Shildon.— Representatives of the District Council are discussing 
with an expert the question of installing tho electric light and the 
use of electric energy in connection with a pro dust 
destructor. A site opposite the Urban District Council’s office is 
recommended for the purpose of the dust destructor and the 
electric works generally. The total cost of the destructor and 
station completely equipped for full load is estimated ab. £17,254, 
the annual cost of running at £2,244, and the revenue at £2,860. 
This shows an excess of revenue over expenditure of £616, to which 
must be added some £150, representing the saving in leading 
refuse, making a total saving of £765 per annum. l 

Aston.—The Urban District Council at their meeting yesterda 
considered the report of the General Purposes Committee as to the 
desirability of acquiring the Birmingham and Aston tramways 
running through the district of the Council. The syatem now in 
operation is controlled by two companies, the Birmingham and 
Aston Tramways 3 and the City of Birmingham Tram- 
ways Company. Resolutions were on the agenda providing for 
powers of purchase of both undertakings, tbo promotion of a Bill in- 
the next session of Parliament for the working of these- tramways 
and the construction of others, and for the engagement of such 
professional and other assistance as may be necessary. 

Wunbleden.— The Urban District Council have confirmed the 
following resolution: That in response to the invitation to 
submit details of plan and scheme for tramways or light railways 
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in Wimbledon, the conference convered by the chairman of the 
ae unty Council be informed that the route of any tramway 
or light railway in Wimbledon should, in the first instance, be 
from the Grove, Merton (vid Merton-road), to the Broadway, and 
from the Merton · road, Wandsworth (vid Merton-road, Durnsford- 
road, and Haydon’s-roai), to High- street, Merton, and that the 
County Council be also informed that the District Council have 
decided to take steps with a view to obtain a provisional order.” 


York.—At the meeting of the City Council on Monday the 
Electric Lighting Committee reported that they hoped to be in a 
position to supply, eleetrical power about the end of November. 

ey recommended the appointment of a staff It was proposed 
to adopt the rebate system in charging for the energy supplied 
to consumers in preference to charging a uniform pre per unit. 
The charge the committee proposed was 7d. per unit for the first 
hour’s consumption and per unit for every succeeding hour, 
calculated to average 34d. per unit. The charge for power was put 
at 3d. per unit. For meters registering over 200 8 c. p. lights, a 
special charge was suggested to be made. The report was adopted. 


Meolywell._-A meeting of the representatives of local autho- 
rities was held on Monday for the purpose of considering the 
railway facilities to and from Holywell. Mr. Lloyd Barnes (Sloan 
and Lio d Barnes, Liverpool) laid before the meeting a scheme 
for an electrical light railway from Holywell to Bagillt, through 
Flint and Connad’s Quay, to Shotton, by which means direct 
communication would be affordei through the Great Central 
Railway with Liverpool. The scheme would further be the means 
of patting Holywell in connection with two important railwaye. 
The electrical light railway which would connect the several towns 
would be 10 miles, and the rough estimate of the cost was £25,000. 


Keighley. — The Gasworks Committee are consulting the 
directors of the tramways company to ascertain whether they 
would be likely to take electrical energy from the Corporation for 
the running of the cars, or whether they would sell their under- 
taking to the Corporation, and upon what terms. At the annual 
meeting of the Keighley Tramways Company on Wednesday, the 
chairman (Mr. H. Haggas) said the directors were quite. willing 
to meet the Corporation either on: the subject of the sale of the 
tramway undertaking or for the biring from the Corporation of 
electric traction, but not on the terms which the Corporation had 
published. They desired to dispense with horses as soon as 
possible. , 

Torquay.—An enquiry was held last Friday into an application 
to borrow £10,000 for electric lighting, and at a su uent 
Council meeting a debate was started, in which it was stated that 
the proceedings at the enquiry hed given rise to coneiderable 
comment in the borough and neighbour . A Councillor wanted 
to know if the committee could have avoided the exhibition they 
made. They sbonid do all they could to prevent a recurrence of 
what occurred at the enquiry. The Mayor said it would be incon- 
venient to have a debate on the question until the inspector had 
reported. Io the discharge of his duties the inspector asked for 
certain explanations and made suggestions. The explanations had 
been furnished him. 

Aberdeen. The Gas and Electric Lighting Committee's report 
recently submitted to the Town Council stated that at a recent 
meeting the electrical engineer had explained to them that owing 
to the non deli vory of the arc lamp standards he had been unable 
to complete the work for the electrical lighting of the harbour ; 
that 12 months ago the mains for that purpose were laid at an 
approximate outlay of £3 335, and that the interest and deprecia- 
tlon on that sum for the past year amounted to £150. The com- 
mittee recommended that a claim should be made against the 
Harbour Board. It is expected that within three weeks, or at 
latest a month, the electric tramway service will be in operation 
from Union- street to Kittybrewster. 


Mudders@ela..-A .new tramway, which has been constructed 
from Crosland Moor Bottom, Huddersfield, to Pinfold Well, the 
boroagh boundary on the Manchester road and adjoining the 
Linthwaite township, was opened for traffic on Monday. The 
line, which is 1 170 yards io length, has been laid so that in the 
future, when electric. traction is introduced, no change will be 
necessary. For the time being the cars will be drawn by steam 
power: and will be run in conjunction with the Paddock service. 

he Liathwaite Urban Districo Council on Sept 11 began the con- 
struction of a line of 4} miles, extending from Pinfold Well to the 
boundary of their township on the Slaithwaite border. This line 
will be worked by electricity from the Corporation's station. It is 
expected that the line will be ready by next Whiteuntide. 

Peplar.—At the meeting of the District Board of Works, the 
following recommendations of the Electric Light Committee were 
agreed to: (a) That advertisements be issued inviting candidates 
for the position of chief distributing assistant, at a commencin 
salary of £156 per annum ; age to be between 25 and 35 years; an 
that it be referred to the Electricity Committee to select three 
candidates for submission to the Board, and the election therefrom 
of the officer proposed to be appointed, the three selected candi- 
dates to be first submitted to the Staff Committee. (b) That the 
plans of the surveyor for additional accommodation at the electric 
works, to provide for the proposed house wiring department, 
81 approved, and tbe work carried out at an estimated cost of 

1,200. 


Eoocles. — At the adjourned conference of the representatives of 
the authorities interested in the proposed tramway scheme from 
Eccles to Whitefield and to Urmston last week, it was resolved to 
recommend the Councils interested to consent to the promotion 
of the provisional order under the Tramways Act by the United 
Kingdom Electrical Tramways Syndicate, and also to recommend 


the.Ceuncils concerned to accept the offer of the United Kingdom 
Company, subject to a modification in the period of the concession 
and the insertion of clauses enabling the local authorities to 
acquire the undertaking at intervals of seven years, and to under- 
take the wegkrof construction in their own districts, as well as the 
supply of elecirical current, upon forms to be agreed upon, or in 
default of agreement to be settled. by the Board of Trade. 


Proposed South Deven Railway.—Particulars are being 
circulated of a proposed light railway which is to commence ap 
Yealmpton by a junction with the Great Western line, thence bo 
pass through Modbury and Avetoa Gifford to Kingsbridge, a 
distance of 13 miles, and then by a branch of three miles to 
Saloombe. From Kingsbridge another line through 1 
Chillington, Stokenham, Torcroes, Slapton and Stoke F 
would connect Dartmouth with Kiogsbridge A short branch of 
two miles in length from Dartmouth to Churston on the Great 
Western Torquay branch, and another extension from Dartmouth 
to Totnes, passing up the west side of the Dart, is aleo included 
in the scheme. The total involves the construction of 381 miles 
of railway, a costly bridge over the Dart, and several tunnels. 


Tipten.—Ab a recent meeting of the District Council tbe 
Tramways Committee reported a conference between them 
the representatives of the South Staffordshire Tramways. Company 
and the British Electric Traction Company. It was stated that 
an arrangement had been come to for the formation of a new 
company, three of the directors of which would be from the South 
Staffordshire Tramways Company and three from the British 
Electric Traction Company. Tipton District Council would have 
tho opportunity of acquiring the line three years hence If they 
did not avail themeelves of this opportunity the company pro 
to enter upon a lease of 21 years’ duration. Electric traction on 
the overhead p-inciple would be adopted. The report was 
adopted, and the proposals were referred to a committees of the 
whole Council. 


Appointments Vacant The 1 of Carlisle are pre- 
red to receive applications for the appointment of an outside 
oreman at a salary commencing at 303. per week. Notice is 
hereby given that the Board of Works for the Poplar District are 
9 to receive applications from candidates for the position 
of chief distributing assistant in connection with the electricity 
works now io course of establishment for the district.—A traveller 
is wanted for the United Kingdom, and a thoroughly practical 
electrical engineer for Australia as manager ; wireman; 8 
thoroughly qualified electrician for shiplighting department ; and 
an elestrician in charge of shift. Full particulars of these vacancies 
appear in our advertising columns. —The Barking Urban Paes 
Council require a resident electrical engineer, at a salary of £150 per 
annum, 

Camberwell.—Oa Wednesday the Vestry received the adjourned 
report of the General Purposes Committee, stating that tbe com- 
mittee had under consideration correspondenee from the County 
of London and Brush Provincial Electric Lighting Company, 
Limited, asking whether the Vestry has a resolution: in 
accordance with Section 60 of the Camberwell order, and also 
whether it intends to require the company to sell the Camberwell 
undertaking as provided by that order. The company also 
expressed their willingness to carry out the conditions contained 
in the purchase clause of the Camberwell order of 1896 in a 
reasonable manner. The committee recommended that the com- 
pany should be now asked for full information as to capital 
expended and contracta entered into since the last published 
account, and to give access to works, and also to give the Vestry 
notice when intending to carry out new work. 

Halifax and Bermudas Cable „ Limited.—The report 
of the directors, presented at the,tenth annual meeting on Friday, 
states that the receipte were greatly augmented by the Spanish- 
American war and by the interraption of other roa‘es. Some 
loss has resulted from the reduction in August, 1898. of the charge 
for messages between Halifax and Bermuda from 33 per word to 
ls. 6d. The net result of the year’s working is a profit of £10, 142, 
as compared with £6 655 for the previous year. An interim divi- 
dend of 24 per cent. has already been paid, and the directors 
pro to make a further equal payment, which will together 
absorb £2 500, and leave £7,642 to go forward. This will increase 
the amount te the credit of revenue account to £11 797. Offers 
for the sale of debentures to the trustees were invited in December 
and June last, and £4,989 war paid for £5,000 of debentares, the 
latter ameunt being written off capital ex penditare. 


Sunderland Technical Schoel.—The foundations of this build - 
ing have now been completed, and the foundation stone was laid 
on Sept. 28. The college will be finished in the spring of 1901, 
and equipped ready for work for the autumn session. Hog oeeriag 
(marine, mining, electrical, and sanitary), naval architecture, 
building conetruction, iN electricity, machine construc- 
tion, and mathematics will be the outstanding features of the 
general scheme, which also embraces such diverse subjects as 
chemistry (urganic and inorganic), practical geometry (plane and 
solid), theoretical snd applied mechanics, priaciples of mining and 
mineralogy, metallurgy, sound, light, and heat, magnetism and 
electricity, agriculture, etc. Negotiations are now pending with 
the Senate of the Darham University, and the outcome will 
probably be a scheme of affiliation which will enable students to 
obtain their science and art degrees with little trouble and 
expense. 

Tunbridge Wells. —A report will be submitted to the Coaneil 
at this week s meeting from the Lighting Committee, submitting 
plans of the extension to the station, together with a specification 
of the necessary works. The report states that the committee 
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have also considered in wha streets it is desirable. that electric 
light mains sbould be laid where none ab present exist, and they 
submit to the Council an Ordnance sheet showing the streets 
in which electric light mains are at present laid, and also 
those streets to which the committee think it desirable that the 
mains should be extended. It is estimated that the carrying out 
of these works, and the putting down of new alternators, con- 
densing plant. and subservient machinery, will absorb the £25,000 
to the borrowing of whioh the Council have given their assent. 
The committee recommend the Council to approve the plans sub- 
mitted herewith, to forward the same to the Local Government 
Board, and to make the necessary application for sanction to 
borrow £25 000 for carrying out the works. 


ford. The report of the Lighting and Tramways Committee 
of the Urban Council presented at the last meeting stated that they 


had had before them Mr. Hawtayne’s description of the works and 


system, together with the estimates for plant and mains, for the 
supply of electrical energy under the IIford electric lighting 
o 


er, to be forwarded to the Local Government Board when 
applying for sanction for a loan. 


application were also furnished by Mr. Hawta 
considered Mr. Hawtayne's estimato, had amend 


G mmittee.'` This was agreed to. | 


Stoke-on-Trent.—The Electric Lighting Committee reported at 
the meeting of the Town Council on Monday that it was advisable 
to adopt the low-pressure continuous system at as high a voltage 
as the Board of Trade would permit; that an electric lighting 

lant could not be economically or satisfactorily worked in con- 
je red desirable 
(subject to the consulting engineer being of opinion that the site 
was eufficiently central) to have the electric station (a) near to the 
gasworks, (b) near to the capal, to get easy delivery of slack, (c) 


unction with a refuse destructor; that it appea 


near to the Trent, from which water could be obtained at a nominal 


cost for purification ; and that the Stockport works appeared to 
be most modern, and to comply more nearly with the Council’s 


requirementa, and to have been erected at a very economical cost. 
The committee recommended that Mr. J. N. Shoolbred, electrical 


engineer, London, be asked to give a report and recommendation ; 


and that if there ie, in the opinion of the engineer, sufficient room, 


the land at the rear of the gasworks and adjoining tbe Trent be 
the site of the works, The report was agreed to. In reply to a 


cried from the Town Clerk of Longton, the Council expressed 
their 
to whether they would sup 
with a view to the int 
district, 


West Bromwich.—The Electric Lighting Committee, in a 
report issued on Tuesday, state that in October of last year they 
obtained power to employ an expert to advire on the best means 
of carrying the elentric lighting order into effect. They reeolved 
to appoint Mr. R. C. Quin, of Blackpool, as consultin 
neer, avd asked him to prepare a scheme for supply of elec- 
tricity within the compulsory area—i.e., Birmingham - road (fiom 
Roebuck-street to High-street), High-street, Carter’s Green, an'i 


Old Meeting-street. The machinery at the generating station is 


to be so designed as to be capable of supplying two additional 
areas, and the buildings to be sufficiently large to hold the whole 
plant necessary for the supply of 5 for powor and lighting 
purposes for a large portion of the borough. The committee esti- 
mate that the cost of the land and buildings, plant, and connec- 
tions will be about £29 161. Before finally adopting the scheme, 
they obtained a quotation from the Midland Electric Corpora- 
tion for Power Distribution, Limited, as to the supply of electricity 
in bulk. The terms quoted by the company, together with the 
special cost of distribution, nado it impossible to supply electricity 
within the borough at reasonable rates, and they, therefore, 
recommend that application be made by the Town 
Local Government Board for sanction to borrow £30,000 for the 
purpose of laying down plant and mains for the generation and 
distribution of electricity. 

Little Lever.—Abt the last meeting of the District Council it 
was stated that the General Purposes Committee had had before 
them copies of resolutions passed at a meeting of the district 
councils concerned in the proposals to construct an electric 
tramway from Eecles to Whitefield, held at Eccles on Ang. 24, 
and the General Purposes Committee approved of these resolu- 
tions. The committee having considered the Bill of the Lancashire 
Electric Power Company, proposed to be promoted in the next 
session of Parliament, it was resolved that the committee should 
give its general approval of the terms of the Bill except the clause 
relating to profits ; and the clerk was authorised to give evidence 
in favour of the general principle of the Bill. It was also resolved 
that the tramways scheme, Lancashire Electric Power Com- 

ny's Bill, and the Farnworth electricity and tramways scheme 
be referred to the Parliamentary Committee of the Little Lever 
District Council to deal with. The Chairman explained that 

tions of a 5 character bad been going on with the 
Farnworth District Council as to their supplying electricity and 
working tramways in their own and adjoining districts, They 


| Further particulars for the 
guidance of the clerk and surveyor in connection with the 

e. They had 
same by adding 
the cost of free wiring, chimney shaft, and sinking of well, and 
recommended the Council to approve of the estimate as set out in 
the report. The committee recommended that application should 
be made to the Local Government Board for sanction to a loan of 
£68,000 for the purposes of carrying out the works set forth in the 
estimate. Councillor Bailey moved the adoption of the report, and 
this was seconded and agreed to. He then moved that the clerk 
be instructed to make application for the sanction of the Local 
Government Board to a logn of £68 000 as recommended by the 


‘hand the result wouid be directl 


years of working. 
provided 37 lamps for the streets, and that Cantilup-road 


willingness to join in a conference of the local authorities as 
rt a company applying for a licenee 
uction of a £5 telephone rate in the 


ongi- 


uncil to the |. 


and Shirley with electric light be deferred for the 
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could not tell what price would be charged, but they were:careful 
to point out that they did not wish to make any profit out of Little 
Lever. The Farnworth Council intimated that they were going 
to Parliament for powers to authorise them to supply Little Lever 
with electricity. ttle Lever had now four competitive schemes 
for their consideration, and it would be for them to select which 
would be the best and cheapest. They were awaiting a reply to 
a series of queries to the Farnworth Conncil which been sub- 
mitted dealing with the routes, equipment, etc., of the proposed 
line. After a long discussion the proceedings of the committee 
were confirmed. 


Ross.—A special meeting of the Urban District Council was 
held on Friday last to consider the report of Mr. Hamilton 
Kilgour, electrical engineer of Cheltenham, on the proposed eleotrio 
light scheme for Ross. Io his report, for which we are indebted 
to the Birmingham Daily Post, Mr. Kilgour recommended the 
three-wire continuous-current system (luw pressure), and esti- 
mated the extent of the main required at 3 300 yarda (Ross town 
1,760 yarda, Ashfield district 1,540 yards), the estima: ei cost being 
£13,000. The estimated financial results show: debit— wor ks cost, 
£517 ; management costs, £199 ; interest and sinking fund, 53 per 
cent. on £13,000, £747—total, £1,463. The estimated income, 
£1,573, made up of the supply to private customers of 60,000 unite 
at 6d. per unit, £1,500 ; atreet-lighting, 7,000 units at 24d., £73. 
From theee figures Mr. Kilgour considered an electric supply 
undertaking should prove succeseful at Res, apd be retained 
in the hands of the Council; and that with a little judicious 
advertising and adequate canvassing when the works were in 
beneficial to the town, and 
productive of no calls upon the rates after the firsts two 
Io was elicited that Mr. Kilgour’s plans 


— 


the approach to the station), Ne- street, Station-street, and 

enry-· street were hot included in the area. Mr. Kilgour stated 
that mains might be laid in these streets at little extra expense, 
He considered it would be wise to inclade the Ashfield district in 
the area to be supplied. He explained three frec-wiring systems 


: which would be of advantage to those private customers who did 


not wish to pay for the installation outright. It would take about 
18 months to obtain the provisional order and the loan if the 
application were made next November. Ib was pointed out that 
the present street gas lamps 197 e. p.) cost annually about 35s. each, 
and Mr. Kilgour said that if it was so low as that it would nob 
pay the Council to erect electric lights of 25 e. p.; they would 


have to come as low as 16 c. p. Further consideration of the report 


was deferred until the next ordinary Council meeting. 


Southampton. —At last week’s meeting of the Town Council 
the Electric Lighting Committee reported the receipt of a letter 
from the electrical engineer in reference to the hiring of an engine 
and generator, and stating that the Westinghouse Company would 
lend a small engine and generator for six months for £420, after- 
wards £25 per month, or, with larger engine, £460, and afterwards 
£30 per month. It was tocol vad that the larger engine and dynamo 
complete be hired from the Westinghouse Company for six months 
for £460, and that the committee undertake to pay extra for rapid 
freight. The Electrical Engineer reported that he had examined 
the plan of the Shirloy route and found that there would be in all 
77 trolley poles bet ween the junction, at Proepect-place and Park- 
street, Shirley. These were about 40 yards apart. This would 
be closer than n y for arc lighting, but if a lamp were 
placed on every other pole, that was to say 80 yards apart, the 
distance would be about right. The cost per column per annum, 
including firat cost of lamps, arc and incandescent, fittings, 
switches, and maintenance would be about £19, therefore if 38 

,columns were nsed the cost would be £722 per annum. Should 
every third pole be used for lighting, thus bringing the lampe 120 
s apart, the cost would be £481 annum. It would not be 
| advisable to place the lamps any farther apart than this—in fact, 
80 yards was about the correct distance for arc lamps about this 
ze. To light the road with incandescents the cost would be 
something like half as much again, and every column would have 
to be used. The sub-committee having considered the plan of 
sites of propoesd columns for electric lighting, recommended that 
are lights be erected as follows: one near the roadway leading to 
Cumberland-place, in the Commercial-road ; one near the existing 
passing’ place, at St. Peter's Church; one near the tram stables, 
mmercial-road ; one near Sidford-street, one at the top of Four 
Post-hill, and one near Park-street, Shirley. They also decided 
that the subject of lighting the thoroughfare between Four Poste 
resent, but 
that provision be made for such lighting with arc lam ab a 
distance of 120 yards apart. The report was referred back to the 
sub-committee to submit plan and report for lighting by electricit 
the thoroughfare between Prospect-place and Waterloo-road. Bo 
reports were adopted. : 

Nottingham. —The City Council on Monday adopted the joint 
report of the Tramways and Electricity Committee as to the tram- 
ways system of the city. From the chairman’s speech we gather 
the following items: The Corporation took possession on Oct. 1, 
1897, but they really have had the trams under their nominal con- 
trol from July 1, 1896. At the present time there are employed 
under the Tramway Committee 255 men. They now work 10 hours 
on weekdays and six on Sundays, as against 13 and 10 under the 
company, and the have been increased by 28. per week. 
Besides this, the committee have provided them with uniforms, ab 
a cost of nearly £500, free of charge. Formerly the company paid 
the Works and Ways Committee £400 a year for keeping the 
way in order. Since that time the committee have spent 
in 1898 £1,185 over the permanent way and in 1899 £956. 
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In 1896 the company:had 302 horees, and in 1899 the com- 
mittee had 383. In 1896 the company carried 6,000,000 pas- 
sengers, and in 1898 the Corporation carried 8 400,000. 
In 1896 the company ran 640,000 train miles, whereas the Cor- 
poration’s mileage thie year totalled 786,000. In 1896 the receipts 
amounted to £36,000, or 13 72d. per mile run. Thie year the 
Corporation has received £45,000, amounting to 13 77d. per milo. 
The working expenses in 1896 amounted to £23 500. or 8 06d. per 
mile, while for the year 1898 the expenses were £32 800, or 10d. 
per mile The net receipts, profits, leas intereat and einking fund, 
were: in 1896 £12,500, and in 1898 £12,319. Mr. Brown and 
Mr. Talbot, the electrical engineers, have come to the conclusion 
that overhead electric traction was the most suitable for the city 
of Nottingham. The underground system would do harm to the 
sewer-pipes, and it was also not thought advisable to lay it down 
because of the bridges. There were other difficulties in the way 
of the underground system which it was felt did not apply to the 
overhead system, and, taking all the circumstances into considera- 
tion, the committee unanimouely agreed to recommend the Council 
to commence the overhead system of traction. The difference 
between the cost of electric traction and horse traction would 
at least double the net receipta from the undertaking—that 
was to say, where it cost 1@d. per mile now to run the 
horse cars, the probability was that 6d. per mile would be the 
outeide cost of the overhead electric traction system. If the 
present system. therefore, produced a profit of £12,350, 61. would 
produce £24 000. All the money would be wanted, however, to 
pay the sinking fund and relievable profit, but when the electric 
scheme was instituted they would carrya great number of increased 

ngers, no doubt. me of the inhabitants had raised an 
objection to the poles in the centre of the streets, suggesting that 
they would be unsightly. The Chairman said he did not think it 
would be anything near so bad as the poles they saw erected by 
the telophone and telegraph authorities with a number of wires on 
them. Thocommittee intended putting up an ornamental pole 
with arms upon it, and there would be two wires. If the members 
of the Lighting Committee would join with the Tramways Com- 
mittee and put a few aro ligbta on every third or fourth pole and 
light up the streets, they would look very beautiful and be a very 
great improvement in lighting up the streets. It was aleo stated 
that everything was prepared for letting out contracts over one of 
the first routes to be made, and the engineer said that be would 
have everything ready in six months. 


A Now X-Ray Tube.—Since the discovery of the electrolytic 
interrupter for use with X-ray work it has been more difficult to 
find vacuum tubes able to withstand the current for any length of 
time. We have, however, seen this week a tube at Messrs. Harry 
W. Cox. Limited, 10, 11 and 28. Cursitor- street, Chancery-lane, 
the well-known manafacturers of X-ray apparatus, that has been 
specially made and patented to work with the electrolytic break. 


KNAS 
N ORN 


The tube, as shown in sketch, has a cone-shaped anode, which is 
hollow. Into the small glass bulb at the top of the anode is 
poured a little cold water, which fille the hollow anode, so that 
when working the water prevents the anode from melting, with 
the result that a much stronger current may be used. The results 
on the screen are the best we have seen, and tho time to take a 
radiograph is greatly reduced. The only drawback to this tube 
ia the price, but if its lasting properties are as good as we are 
assured, this difference between ib and other tubes is more apparent 
than real, 

Catalogues.—We have received from Messrs. Mather and Platt, 
of Manchester, a copy of their small pocket catalogue which they 
are now issuing to the public. The book is very neatly bound in 
red leather, and the illustrations given of the various machines 


of a alight profit of 3 


are very clear. The volume is not only a general catalogue of the 
firm’s gools, but gives a large amount of information which is. 
useful in the ordinary way to electrical engineers and others. 
Part I. deals entirely with the motors, engines, dynamos, pumpe, 
and electrical cranes manufactured and supplied by the company.. 
Part II. is composed of tables giving the various efficiencies of 
engines and dynamos, steam consumption when the efficiency of 
either machine is known, and tables of dimensions, weights, 

resistances of pure copper wire. It is claimed for these latter tables 
that they are probably the moet complete ever issued, and it seems to 
usthat this is most probablyso. This part ends upwith tables giving 
the various properties of alloys, the properties of saturated steam, 
the comparison of different thermometers, and a table for the cou- 
version of centimetres and millimetres into English measure.— We 
have also received from Messrs. Jessop and Appleby Bros., 
Limited, of Leicester and London. a copy of their illustrated 
catalogue of cranes and engines. The speciality produced by 


this firm is steam cranes, of which we find in the catalogue a 


large number of illustrations. We notice, however, that, in addi- 
tion to these, they also manufacture electric cranes. These electric 
cranes are of three sorta—namely, portable, fixed, and overhead 
55 The overhead cranes are supplied with three motors, 
the portable and fixed cranes, except in special cases, only having 
one. In addition to the crane section, various types of steam- 
engines manufactured by this firm are shown, as are aleo different 
pumps, mortar mille, winches, etc. Tables are given of the 
approximate prices of iron pipes, sheet iron, brass, lead 
and copper, and the weights and areas of iron in different 
forms. The catalogue onds by giving the equivalents in 
English measure of the metrical weights and measuree.— 


Wo have just received from the Edison and Swan Company, 


Limited, the new section (Section 5) of their main catalogue, 
devoted to wires, cables, workmen’s tools, and sundries. Althoagh 
this section of their price-list is one which is not so interesting to 
glance through as the rest of their catalogues, a thorough inspec- 
tion of the same will amply Pe | any electrical engineer. The 
list commences by giving details of the various wires and cables 


J 


| which the firm supply, with handy notes as to selection of cables 


for a given fall of potential or current density. These facts are 
collected together in a table, in which three different gauges are 
also listed. For instance, with a cable of a given diameter, 
its size by the Board of Trade Le Standard Wire Gauge, 
or by the Birmingham Wire Gauge, or the American 
Wire Gauge, is given. This tends to prevent confusion arising 
when placing orders or when consulting foreign s i 
A formula for the drop of cables is given in the form of 

„Current x length in feet” divided by a constand depending 

on the size of the wire used. This constant is given for all the 

different sizes. Tables as to aerial conductors are then given 

before the numerous lists of insulated wires are commenced. 

These latter cables are quoted both at the price per mile and 

per yard when lengths of less than 110 yards are required. A 

very great variety of insulated cables, from those required for 

house work uP to those suitable for central-station requirements, 

are given. The last part of the list is devoted to wiremen’s 

accessories and tools. A detailed description of this would be 

tedious, bud we know of no more complete list issue in this 
country ; in fact, the whole catalogue is quite as usefal as a work 

of reference as it is as a list of prices. 

Munohester.—The recommendation of the Tramways Com- 
mittee to borrow £860,000, to which we referred last week, has 
been confirmed. The special sub-committee appointed by the 
Tramways Committee to consider and report apon the generation 
and distribution of electrical energy for the working of the 
tramways have issued a report, in which they agree with Mr. 
Wordingham’s report setting forth the advantages which would 
be obtained by the adoption of a combined station for traction 
and lighting purposes. A report from Mr. Wordingham on thé 
subject of the charge to be made by the Electricity Committee to 
the Tramways Committee for energy to be supplied for traction 
purposes is aleo reviewed, and the committee recommend that the 
principle suggested in the report for arriving ab such charge be 
adopted—.e., that the charges per unit supplied shall be the 
actual cost of generating the current with the addition thereto 
per cent. The energy supplied shall be 
measured at the sub- station end of the low-preseure feeders. In 
connection with the capital outlay on land and buildings at the 

enerating works it is acknowledged by the Electricity Committee 
that they will of necessity have to make much greater provision for 
extensions of plant required for lighting purposes than they will 
have to do for plant required for traction purposes, and consequently 
the special sub. committee recommend that the Tramways Committee 
be charged only in strict proportion to the space occupied for the 
traction plant, including a reasonable allowance for extensions to 
such plant. The special sub-committee have given consideration 
to the question of the provision of the overhead equipment for the 
tramways and the binding of tho rails, and they recommend that 
the money required for the capital outlay in respect of this work 
be borrowed by the Tramways Committee from the Board of 
Trade. They are of opinion that it is desirable to let by contract 
the erection of overhead equipment, and that inasmuch as arrange- 
ments have now been made with the Electricity Committee for 
the Tramways Committee to have the services of Mr. Wordingham, 
and also seeing that the capital outlay in respect of this work will 
be provided by the Tramways Committee, the special sub-com- 
mittee recommend that the placing of the contracts for the 
overhead equipment should be left in the hands of the Tramways 
Committee, and that the work should be carried out under 
their direction. The special sub-committee also recommead 
that, ag some of the poles for the overhead equipmens 
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will be used for lighting purposes as well as for brac- 
tion purposes, arrangements shoul 


of an annual rental in respect of the 
Purpose, euch rental to be calculate 
centag 


on the basis of a per- 


erected suitable for traction purposes only. 


mation as to the steps they intend taking to prevent the posai- 


bility of the failure of supply of the necessary energy for the 


working of the tramways. The foregoing report has been adopted 


by both the Tramways and the Electricity Committees. The two 
committees have also agreed to an arrangement whereby the 
Tramwaye Committee secure the services of Mr. C. H. Wording- 
ham, the Corporation electrical engineer, as their electrical engi- 
neer and adviser, eubject to the committee paying to the 1 


Committee £200 per annum as a contribution towards Mr. Wo 


ingham's salary, until the expiration of his agreement with the 


Corporation. 
Belton.—At the meeting of the Electricity Committee on 


Monday, the following report by the chairman (Dr. Panton) and 
Mr. A. Ellis, engineer and manager, was submitted, for which we 
are indebted to the Bolton Evening News: Ia accordance with 
uest, we have discussed in all its bearings the question of 


yourr 


price to be charged for current in ite application to light, power, 


and heat. We therefore beg to lay before you for your approval 
the following recommendations—viz , for customers having an 
installation of 10 16-c.p. lamps or over, the price to be charged in 
the present scale—viz., 6d. per unit for the equivalent of one hour’s 

42 and 3d. per unit for all over that 


average maximum deman 
amount; for customers having an installation of lees than 10 16 c. p. 
lamps the charge to be ab the rate of 5d. per unit. 


capital charge by a considerable amount. 


and sinking fund charges, and 5 we should be guaran- 
teeing a large amount of current which would not be paid for. 
We therefore feel that by charging an all-round price we should 
be able to cater for the lower classes. 
recommend that such customers be given the option of paying on 
our present system by agreeing to pay an amount which would 
cover the interest and sinking fund in a demand indicator, and 
such price to be fixed at the rate of 9d. per quarter or 38. per 
annum. This amount would be in addition to the meter rent 
which is charged at present. We should alao like to recommend 
that such customors be supplied through slot meters if they wish. 
All customers to have the option of being charged at the rate of 
5d. per unit. Wedo not recommend an all-round price for power 
and heat, and we think the prices to be charged should be properly 
defined. The following are our recommendations—viz., fok a 
demand of not less than 746 watts per hour, the equivalent of 
1 e.h.p., the price to be charged at the rate of 24d. per unit. 
Our reason for this is, that a customer might require a small 
motor which would not consume more current than an ordinary 
incandescent lamp, and yet get the current at half the price 
which he is paying for his lighting. All motors of less size 
than mentioned above to be charged for at the usual rates—viz., 
6d. and 3d., or 5d. all round. For customers using current for 
1700 19 porea of 5 b. p. and over, we recommend that the price 
as foliows—viz, 5d. per unit for the equivalent of 80 hours’ 
consumption of the average maximum demand during any quarter, 
and ld. per unit for all current used over and above that amount. 
This means that if a customer should use the current for an 
av of one hour per day or six hours per week, he would pay 
at the rate of 5d. per unit, and as the time during which he uses 
the same would increase, so would the price charged decrease, as 
follows—viz., average of one hour per day bd. per unit; two hours 
per day, 3d.; three hours per day, 2˙33 l.; four hours per day, 2d.; 
five hours per day, 1°8d.; six hours per day, 1°661.; seven hours 
per day, 1:57d.; eight hours per day, 1‘5d. All the charges as 
mentioned in this report to me subject to a discount of 10 per 
cent. within 2l days. We trust the above will meet with your 
approval, and that you will authorise the same to be put into 
force.” The report was adopted, and it was decided that the 
charges set forth should be enforced from Jan. 1 next. The 
uestion of laying an electric cable for the supply of electricity to 
uthfield and other premises at Lostock, was referred to the 
chairman and engineer. The engineer was also authorised to 
arrange for the laying of the requisite cables for the supply of 
electricity to the car sheds in Shifnall-street, and he was 
appoin to interview the Markets Committee in reference to 
the supply of electricity for power purposes at the cold stores. 
It was also decided that this committee should, as an experi- 
ment, be allowed to light St. George’s-ruad, from the Crofter’s 
Arms to Bridge-street, by electricity, the details to be carried out 
by the Lighting Sub.Committee. 


British Electric Traction Company, Limited.—The full text 
of the interim report to the shareholders, referred to in our notes 
of last issue, is as follows: Since the date of the last report 


(March 10, 1899) considerable Pee has been made in various 
directions by the Company and by its subsidiary companies. The 


be made for the payment 
by the Electricity Committee to the Tramways Committee 
les used for the dual 


e (to be agreed upon between the two committees) on the 
additional cost which will be incurred by the Tramways Committee 
in poring poles suitable for the combined purposes of lighting 
and traction over and above what the cost would be if poles were 
The special sub- 
committee further recommend that the Tramways Committee 
should be furnished by the Electricity Committee with full infor- 


It might here 
be explained that, owing to the heavy capital outlay in making 
the connections to such customer’s premises, we think it advieable 
to charge an all-round price, and by so doing do away with the 
necessity of fixing a demand indicator, and thereby reduce the 
Furthermore, it 
might be montioned that the amount such customers would 
pay for current in 12 months would hardly cover our interest 


On the other hand, we 
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following lines have been opened for traffic: Potteries Electric 
Traction Company—The section known as the North Staffordshire 
Tramways (length about seven miles) referred to in the last report 
as having been reconstructed and electrically equipped, was 
opened for traffic on May 16, 1899, and the tramways have been 
working satisfactorily, and the receipts have materially improved. 
On April 18 and Sept. 13, 1899, the Board of Trade held inspec- 
tions of about 11 miles of the extension tramways author by 
the provisional order of 1896, and of about three miles of light 
railways authorised by Light Railway Order, 1897. These lines 
will be opened for traffic as soon as the certificate has been received 
from the Board of Trade. Oldham, Ashton, and Hyde Electric 
Tramways—These ti amways, about eight miles in length, were 
opened for traffic on June 12, 1899, and are working satis- 
factorily. Dudley, Stourbridge, and District Electric Traction 
Company—The tramways owned by this Company, and referred 
to in the last report as in course of conversion, were opened 
for traffic by electric traction on July 26, 1899, and the 
receipts have materially improved. The light railways are 
in active course of construction. The order for exten- 
sions of the light railways has been granted by the Commis- 
sioners subject to the approval of the Board of de. Several 
other lines are nearing completion, and it is anticipated that they 
will be opened for traffic before the close of the year. During the 
past session the following additional powers have been secured : 
The order under the Light Railways Act for the construction of 
light railways from Bournemouth to Poole has been approved by 
the Board of Trade. The provisional order authorising (inter alia) 
the alteration of gauge and the working by electricity of the 
Dudley and Wolverhampton Tramways has besa confirmed by 
Parliament. The Bill promoted for (inter alia) an extension of 
tenure and for the adoption of electric traction upon the Gateshead 
and District Tramways has received the Royal assent. A light 
railway order for extensions of these lines has been granted by the 
Commissioners, subject to the approval of the Board of Trade, 
The Bill promoted for (inter alia) an extension of tenure and for 
the adoption of electric traction upon the Greenock and Port. 
Glasgow Tramways has received the Royal assent. The order 
granted by the Commissioners for the construction of light railways 
at Merthyr nas been confirmed by the Board of Trade, and tho 

rovieional order applied for under the Electric Lighting Acts has 

een confirmed by Parliament. An Act of Parliament has been 
obtained authorising the South Staffordshire Tramways Compan 
(inter alia) to grant a lease of its undertaking. The British 
Electric Traction Company has registered a company called the 
South Staffordehire Tramways (Lessee) Company to take over 
such lease in accordance with agreement ente into with the 
South Staffordshire Tramways Company. The lessee company 
bas also taken over certain interesta of the British Electric 
Traction Company in the South Staffordshire Tramways Com- 
pany. The Bill prumoted to authorise (inter alia) the alteration 
of gauge, an extension of tenure, and the adoption of electric 
traction in the case of the Wolverhampton tramways (outside the 
borough of Wolverhampton), has received the Koyal assent and 
the order applied for under the Light Railways Act for extension 
of the lines and for junctions with the South Staffordshire and the 
Dudley- Wolverhampton tramways has been granted by the Com- 
missioners, subject to the approval of the Board of Trade. The 
Company has been succeesful in obtaining the insertion of a clause 
in an Act promoted by the Wolverhampton Corporation, undor 
which the Corporation sought powers to purchase, lease, or work 
tramways outside the borough, to the effect that such powers 
shall not be exercised in certain districts where tramways are now 
owned or controlled by the British Electric Traction Company, 
without the consent of the local authority and of the British Electric 
Traction Company. Light railway orders for construction of lines 
at Barnsley and Spen Valley have been granted by the Commis- 
eioners, subject to the approval of the Board of Trade. A conces- 
eion for the construction and operation of electric tramways in 
the city of Nelson, British Columbia, has been obtained by the 
Company and others interested in the undertaking, and the work 
of construction has commenced. The existing tramways in Auck- 
land, New Zealand, now worked by horses, have been acquired by 
the British Electric Traction Company, and a new company has 
been formed called the Auckland Electric Tramways Company, to 
take over the same and also a concession for the electrical equip- 
ment of the lines and extension of tenure. An Act was passed in 
the last session of Parliament authorising the Swansea and 
Mumbles Railways Company and the Mumbles Railway and Pier 
Company to lease their undertakings to the Swansea Improve- 
ments and Tramwaya Company, and auch a lease has since been 
entered into. Provisional arrangements and investments havo 
been made in regard to a number of undertakings, and in other 
cases negotiations are proceeding to which it would be premature 
to refer in this report. The financial year will not close until 
March 31 next, but the directors have decided to pay an interim 
dividend on the ordinary shares of the Company for the nine 
months ending Sept. 30 at the rate of 6 per cent. per annum, 
which is at the same rate as the dividend paid for the past year.” 
The dividend warrants were posted on Oct. 2. 


PROVISIONAL PATENTS, 1899. 


SEPT. 25. 
19261. Improvements in electrically - operated clocks. The 
British Thomson-Houston Company, Limited, and Frank 
Holden, 83, Cannon-street,.London. - 4 
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SEPT. 26. 


19285, Improvements in rail bonds for electric railways. 
Thomas Joseph McTighe, 24, Temple-row, Birmingham. 
(Complete specification. ) 

19354. Improved thermaphor with electric heating arrange- 
monts. Ignaz Timar, 55, Chancery - lane, London. 
(Complete specification.) 

19884, Improvements in or connected with electric clock 
systems. James Grieve Lorrain, Norfolk House, 
Norfolk-street, Strand, London. (Hector Alan Mac- 
donald, France.) 


TRAFFIC RETURNS. 


Line. week or 


Birmingbam Tram. £ £ £ 


Bristol Tramways (o.] Sept.29 |3 059 2.958 
Serr. 27. 


19440, Improved apparatus for periodically producing electric 
current by means of irregular motive power. Max 
Gehre, 6, Lord-street, Liverpool. 

19445. Improvements relating to electric lighting systems. 
André Blondel Gustave Weissmann and Alfred Wydte, 
45, Southampton-buildings, Chancery-lane, London. 


Serr, 28. 

19515. Improvements in electric igniters for internal-com- 
bustion motors. William John Croesley, Openshaw, 
Manchester. 

19530. A now and improved adtustable reflector for electric 
and other lamps. Joseph William Fenn and Arthur 
Reginald Field Evershed, 23, High-street, Hampstead, 
London. 

19535. An improved method of wiading transformers for 
alternating electric currents. André Blondel, Gustave 
Weisemann, and Alfred Wydts, 45, Southampton-build- 


Dover Tramways ...|Sept.30 | 210 209, 


Liverpoo 


c Since Jan. 1. e Since July 5. 


=e eee) 


Returns for Increase Total receipts for 
half-year. 
Ending 1899. 1898. decrease. | 1899. 1898. 


£ ce 


£ 
ways Co. ........ ...| Sept.30 |4 5804, 160 + 420 161.689 146 362 
Blackpool. Fleet wood ,, 30 768] 683 + 85 17 536 | 11,470 
Bradford City Trams] Oct. 1 | 352| 247| + 105 /19,450 | — 


+ — — 
City & South London] Oct. 1 | 963| 955) + 8 113 164 [13,267 
+ 1 | 7,872 | 6,416 
DublinU.T.,elec.cars| ,, 29 1,9331, 555 7 378 20,420 [16.923 
Dublin S. D. Electric}! ,, 29 785| 873 — 88 14.351 [14.340 
Halifax Corporation| Oct. 1} 570 261 + 309 15,750a| 3,964 
Hull Sod arte E. S. Sept. 30 605; — — 7.745 — 
Corporat'n ,, 23 7, 1066, 401 f ＋ 705c 260. 374225 097 
Liverpool Overhead Oct. 1 l. 481,597 — 116 23,079 23, e 
Sheffield Corporation| ,, 1 1, 7071, 129 + 579 52,6816 — 
South Staffordshire] Sept. 29 709] 666! + 43 25.962124. 6120 


+ Including horse cars. a Since April 1, 1899. Since June 29. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | 


— ie a N 
; Tron Electricity Meter, Ld., 6 p c. Cum. Pref.8hs., 1-125,000) 1 
ings, Chancery-lane, London. Blackheath & Growon. ‘District Elec. Lt., Ord. 1,201-101,200) 1 
19537. Improvements in switches and switch-holders for | Blackpool and Fleetwood | amroad Shares .- s.e. 
inoandescent electric lamps. Richard Julius Liebisch, J yee =r ahd Tamisa, Ora; 528 1 
6, Bank- street, Manchester. British Electric Traction, Limited, Ordinary, Nos. 1-80, 000 10 
19539. Improvements in automatic circuit breakers. Bertram per 8 Pr. , 80,001-40,000 sererereereeeene + 
Hopkinson and Ernest Talbot, 26, Victoria-street, West.. 5 Per cent, Perpetual Debenture Sto | 100 
minster, London. British Insulated Wire, Ord., No. 1 to 40,00 000. 5 
SEPT 29 — 6 per cent. Cum. Prof., No. 1 to 27,500 ea Gb oo eo 0 5 
1 Brush Electrical Engineering, Limited, Ordinary.......... 3 
19595. An improved electric telegraph hand transmitter for Non. Cum., 6 per cent. e —U ! ꝰU—ů—2— Fak.P ( 
Morse code. Bernard McDermott, 10, Gilmore - road, fy per cont. ee O Bak ar i 
2 cent. 2nd Debenture Stock 00 
Lewisham, London. Callender’s Cable Company, Debentures ess aeo. 100 
10619. Improvement in laminated armatures for dynamo- VH H 
electric machines. James Burke Birkbeck Baok- | central London Raliway, Ordinaiy . . . .. . . — 10 
chambers, Obancery-lane, London. (Complete specifica- | —. . „„ „4 4 44444 10 
tion.) Pref. Half-Shares s e ee ee 5 
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12207, Means for controlling electric motors, particularly | Royal Electrical Company Shares Mortgage Beboutures— 11 
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descent electric lamps. Swan, Teazainster Bioctric Bupi, Ordinary 6 
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NOTES. 


Tramways Exhibition.—It is officially announced 
that on June 30 next there will be opened in the 
Agricultural Hall, Islington, an International Tramways 
and Light Railways Exhibition. 


Trinity House.—lIt is stated that the Brethren of 
Trinity House have secured permission of the Hull Cor- 
poration Electric Lighting Committee to put the electric 
light in their ancient institution iu that town. 

“Street Railway Review.“ We are informed that 
Mr. C. B. Fairchild has joined the staff of the Street Railway 
Review, of Chicago, and that he will represent that paper 
editorially in New York. We wish Mr. Fairchild every 
success in his new position. 

A Japanese Oable.— We gather from the daily Press 
that the next Japanese Diet will be asked to grant a subsidy 
to a cable company which proposes to construct a line 


across the Pacific from the United States to Japan and the 


Philippines. The company promiees to reduce the present 
rates by 50 per cent. l 

Institution of Junior Engineers.—The annual 
general meeting of the Institution of Junior Engineers will 
be held on Friday, Oct. 20, at 8 p.m., at the Westminster 
Palace Hotel, W.C. The business will consist of the 
election of officers for the nineteenth session, the pre- 
sentation of the council’s report, etc. 


Trafalgar Day.—We are informed that the Navy 
League intend this year to place incandescent electric 
lamps in the spiral of evergreens with which they will 
encircle the Nelson column on the forthcoming anniversary 
of the Battle of Trafalgar. It is also proposed in the 
evening to illuminate the statue of Nelson by searchlight. 


The Automobile Olub.—The meet of motor vehicles 
under the auspices of the Automobile Club has come to be 
regarded as an annual event. We are informed that this 
year the meet of motor vehicles will be held at Whitehall- 
court on Nov. 14, the third anniversary of the inaugura- 
tion of the Light Locomotives on Highways Act of 1896. 
The annual club dinner will also be held on the same day. 


A Paradox.—Commenting on the display of two large 
friezes in coloured plaster by Mr. Walter Crane recently, 
one of our contemporaries gives its opinion on the lighting 
of one by electricity. Its comment is to the effect that, as 
a rule, electric lighting is only possible artistically when it 
is invisible. We presume that our contemporary would 
proceed to say that gas lighting was only possible artistically 
when it was absent. 

Telegraph to Klondyke.—We gather from a note 
in one of the evening papers last week that the Canadian 
Government have now completed their telegraph to Klon- 
dyke. The first telegraphic message was sent from Dawson 
City to Ottawa, and was cabled on from there to England. 
Considering the great engineering difficulties which have 
had to be overcome in the construction of this line, the 
engineers concerned are to be heartily congratulated on 
the speed with which the connections have been made. 


Local Obstruction.— We understand that the question 
as to the right of a corporation to place tramway poles and 
fuse-boxes on the edge of the footpath is to be decided 
shortly in Liverpool. One of the trading firms in Para- 
dise-street considers that an obstruction has been caused in 
front of their premises in this way, and the firm is said to 
be about to commence legal proceedings against the Cor- 
poration. The action, if tried, will be of interest to the 
profession generally, but we think that the plaintiffs will 
have a difficulty in proving their case. 


Submarine Cable Manufacturing.—It is stated 
that the Standard Underground Cable Company, of 
America, has purchased a site at Perth Amboy, New 
Jersey, on which to erect a factory for the manufacture of 
submarine cables. It is surprising that England has been 
able to hold the field in this branch of electrical engineering 
in the face of the enormous profits made out of the laying 
of a successful cable. Naturally the profits all turn round 
the word “successful,” and equally large sums can be lost 
from any defects of workmanship or errors in laying. 

Telephone Subways.—The room required by the 
Post Office in the streets of London for their new conduits 
to contain the telephone cable will not be easy to find. 
When the subject was considered at the last meeting of the 
Common Council of the City, the advisability of construct- 
ing a complete system of subways under the principal 
streets was again mooted. We have ourselves advocated 
this in years past, but fear that the Post Office will not 
keep the public waiting for telephone connection till such 
a large engineering work could be completed. 

Electric Mine Haulage.—From North Wales we 
learn that the Plaspower Colliery Company, near Wrexham, 
are putting down an electric haulage plant in their mines, 
and also erecting two additional winding engines and 
gearing to cope with the increasing expansion of trade. It 
is expected that other colliery companies in North Wales 
will follow this enterprising example, and we are sure the 
mine owners will soon fiud that the extra cost incurred in 
supplying the necessary plant, will be amply repaid in the 
greater ease and celerity in dealing with the newly- 
mined coal. 

The Chemical Society.—We have received a notice 
from the Chemical Society announcing the dates of their 
ordinary meetings for the forthcoming session. These 
meetings are held at Burlington House, Piccadilly, and 
commence at eight o'clock in the evening. The opening 
meeting of this session will be held on Thursday, Nov. 2, 
and the subsequent meetings at intervals of about a 
fortnight. The annual general meeting will be held on 
Thursday, March 29. We are reminded that the library 
of the Chemical Society is open for consultation and the 
use of books every day, and believe that the society has 4 
very complete collection of works dealing with chemistry. 

Glasgow Telephones. — The Glasgow Corporation 
have approved of the minutes of the Telephone Committee, 
which recommend that a license should be applied for to 
extend to Dec. 31, 1913, and that the conditions of the 
license should be such as to admit of the Corporation 
equipping their telephone exchange in the most approved 
manner, and without interference by the Post Office 
authorities. The town clerk has been directed to communi- 
cate with the Postmaster-General on the subject, but we see 
no reason why Glasgow should expect to dispense with the 
supervision of the Post Office authorities. Surely, if the 
Government are to buy out the undertaking in 1913, it is 
only reasonable that it should have a voice as to the 
apparatus and system to be used now. 

Institution of Mechanical Engineers.—We are 
glad to hear that this important institution has decided 
to hold regular monthly meetings in London during the 
coming session, now that their new house in Storey’s-gate 
is completed. The first of these meetings will take place 
on Oct. 27, when the chair will be taken at eight o'clock by 
the president, Sir William H. White, K.C.B. The paper 
to be read on this occasion is on the Incrustation of Pipes 
at Torquay Waterworks,” by Mr. W. Ingham, and if time 
permits a paper will also be read on “ A Continuous Mean 
Pressure Indicator for Steam-Engines,” by Prof. W. Ripper. 
This last paper should be of interest to electrical engineers. 
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The date of the annual general meeting of the institution 
is fixed for Jan. 26. 

Wireless Telegraphy.— Telegrams from America 
state that Prof. Dolbear considers that he has patent 
rights which Mr. Marconi infringes in his system of wireless 
telegraphy, and that after the yacht races are over he will 
seek to obtain an injunction to restrain Mr. Marconi from 
using his system in the United States. Prof. Dolbear’s 
patents are dated 1886. It is also stated in telegrams 
from New York that Messrs. J. T. Armstrong and Osling 
have succeeded in limiting the direction of the waves given 
off in space telegraphy on the Marconi system. These 
gentlemen claim that up to 24 miles they have succeeded 
in confining the waves to one direction only. It will be 
remembered that Mr. Marconi claims to have done con- 
siderably more than this at Dover, but that the full facts 
of the case have not been made public. 

Salford Technical Institute.—We have received 
the calendar of the Royal Technical Institute of Salford for 
the session 1899-1900. The book, which is well illustrated 
with pictures of the different laboratories, shops, etc., in 
the institute, contains a large amount of information 
concerning the winter session classes. The majority of 
the classes are for teaching very useful and businesslike 
subjects, such as mechanical engineering, physics and 
electrical engineering, dyeing and calico printing, cotton 
spinning and weaving, building, etc. The principal of the 
college is Mr. Wm. Wilson, M.A., and the chief lecturer on 
physics and electrical engineering is Mr. W. G. Rhodes, 
M.Sc, M. I. E. E. Both day and evening classes are held, 
and at the end of the session examinations of the Science 
and Art Department and City and Guilds of London 
Institute are held. 

Electric Lighting in Bombay. We understand 
from Indian Engineering that there is a strong movement 
at the present time towards the introduction of the electric 
light into Bombay. The Municipal Commissioner has 
addressed a letter to the Corporation on this subject 
showing the advantages of the new improvement, together 
with offers from certain firms. The advantages to the city 
of having an ample supply of electricity available are so 
obvious, says.the Commissioner, that he need not impress 
on the attention of the Corporation the desirability of 
affording all reasonable facilities to promoters of companies 
established for the purpose. We agree with our contem- 
porary that it is a matter of surprise that in view of tbe 
great advances made in electric science in late years, and of 
the comparative facility with which adverse climatic con- 
ditions can be overcome, that no attempt has been made to 
introduce electricity in Bombay. 


The Charms of Science.—An address on The 
Charms of Science” was delivered last week at Llangollen 
by Sir Wm. H. Preece. He divided up science into three 
great classes—firetly, experimental, embodying chemistry 
and electricity; secondly, and, he thought, the most 
important, observational ; and, thirdly, the branch known 
as applied science or engineering. In connection with 
mechanics he considered the bicycle or tricycle a most 
beautiful scientific apparatus. He commended the study 
of astronomy, and drew special attention to the shower 
of meteors to be noticed on Nov. 14, 15, and 16 next. 
Referring to the wonderful application of science, he traced 
the construction of roads, railways, telegraphy, and the 
telephone. Regarding telegraphy, he said it was truly 
marvellous the way in which news was disseminated all 
over the world, particularly when by its means on the 
Thames -embankment thousands of persons had been 
enabled to view an exact reproduction of the great yacht 
race in America. 
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Irish Opposition.— We have referred in several issues 
to the opposition the tramway authorities have met in both 
Dublin and Cork from the car-drivers. In fact, we reprinted 
a considerable amount of evidence given before the Board 
of Trade inspector at Dublin, when the question of increased 
speed was under discussion, to show how humorous and 
unreasonable such opposition could be. We learn now that 
the introduction of electric traction into the town of 
Limerick is raising much local feeling among the same 
class of people who opposed it in the other Irish towns. 
Acting on a rumour that the electric tramways would be 
used to carry goods, the car-drivers have been reinforced 
in their opposition by carmen and a certain number of 
labourers. Last week a procession was organised, with two 
bands, and it seems that the police had considerable difficulty 
in preventing the members of the procession from free 
fighting with the crowd watching them. This is distinctly 
Irish, as we expect that amongst the crowd there were 
very few people representing the tramways. It is another 
instance of how ready the Irish are as a people to get up a 
free fight. 

Electric Lighting in the City.—It is amusing to 
note that at the Court of Common Council the consent of 
the Council was obtained to the City of London Electric 
Lighting Company increasing the standard pressure of 
supply from 100 to 200 volte. As a matter of fact this 
change was actually made in our offices on the day before 
the meeting was held. The Corporation make it a condi- 
tion of their agreeing to the change that the company 
should, at their own expense, make the necessary altera- 
tions to the consumers’ lamps, wires, or fittings incidental 
to the change of pressure. The other two clauses intro- 
duced into the consent are that the prices of supply should 
ac no time be raised above those contained in the notice 
issued by the company on July 26, and that the company 
should establish at once means of testing the public and 
private supply. We gather indirectly that the sanction to 
the use of continuous current was also given at the same 
time, thus confirming the sanction of the Board of Trade. 
We do not find, however, any reference in the agenda as 
to when the Charing Cross and Strand Company will 
commence laying mains in the City. It is interesting to 
note that the gentlemen interested in the introduction of 
a competitive supply of electric light in the City now 
propose to devote their attentions to the Gaslight and Coke 
Company, so that a similar reduction in prices may be 
effected in gas aleo. 


Canal Haulage.—Some very interesting experiments 
in the electrical hauling of canal boats are being made at 
Tinow, under the auspices of the German Government. 
The first system being experimented with is due to Mesars. 
Siemens and Halske, and is in general design not unlike the 
Thwaites-Cowley system. Instead, however, of having an 
elevated rail for the hauling carriage to run on, in this 
system an electric cable is used. This cable is used as the 
earth conductor, and the trolley wire placed over it serves as 
the other. The disadvantage of the system will be the uneven 
hauling motion due to the sagging of the cable. Thus, at 
every point of support the motor carriage will meet with an 
up-grade which will check ite speed, and immediately the 
support has been passed the motor will receive considerable 
impetus while running down the sloping cable. But for 
this drawback the system can be very cheaply arranged, 
and it does not involve so much structural work on the 
limited space usually available on the towpath. The other 
system employs a small locomotive to do the hauling, and 
is remarkable from the fact that only one rail has to be 
laid down for this locomotive. The other wheels are made 
broad to run on the towpath. From the description we 
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have seen so far of this arrangement, the question of 
passing has not been fully gone into. The simplest way 
would be to exchange tow-ropes, and to thus keep the 
electrical haulers on local sections. 

The Cochraine Arc Lamp.—We notice in the 
Electrical World an illustration and description of the 
arc lamp of the above name, which is designed with 
inclined carbons. The carbon-holders slide down rods 
making angles of about 40deg. with the vertical rod. The 
lamp is of the enclosed type, so that considerable width of 
arc can be employed. The advantages claimed for the 
inclined carbons are practically the same as were claimed 
for the same thing 15 years ago. The length of the lamp 
is naturally short, and it is made to burn two carbons, each 
Zin. long. From the illustration it would seem that one 
carbon is shown thicker than the other, as would have to 
be the case if direct current were used. The difficulty 
most likely to be met with in a lamp of this kind would 
be that of the carbons not burning equally, so that one 
carbon would finally come past the other and so interfere 
with the regulation of the light. In the description it 
is not stated if any device is provided to keep the arc 
mostly at the under surfaces of the carbon. If this is not 
done, considerable waste of light will ensue, as the arc 
naturally tends to take the shortest path, in which case 
the crater surfaces will face upwards, and light will be 
wasted. | 

An Electric Foghorn.—Our contemporary Electricity 
of New York states that a Mr. Trudeau, of Ottawa, has 
invented an electric foghorn. From the description given 
of this new departure in electrical engineering, we are 
inclined to doubt its economy. The inventor uses a small 
naphtha engine to supply the motive power to a dynamo 
that furnishes the electric current, by means of which three 
pairs of electromagnets operate half a dozen clappers that 
strike against a large gong with a frequency of about 
36,000 strokes per minute, producing an almost continuous 
sound. Its effectiveness is enhanced by a mechanism some- 
what on the principle of a megaphone, by means of which the 
sound is not only intensified but thrown in the required direc- 
tion. A model of the Trudeau electric fog-alarm was recently 
tested at Ottawa, and although it was comparatively 
a tiny affair, its sound was easily heard a distance of two 
miles. The sound of the completed machine will be easily 
distinguishable at a distance of 15 miles. It is, adds our 
contemporary, intended to try the machine on the British 
Columbian coast. While electricity is and has been a 
name to conjure with with the masses, no useful purpose 
is served by using it to effect what can better be done 
by mechanical means. As the sound waves have to be 
produced in the air mechanically, we see little reason why 
so many unrequired agents should be employed instead of 
a simpler apparatus which acte on the air directly. 


Margam Electric Lighting.—A Local Government 
Board enquiry was held at this little town on Thursday of 
last week by Mr. H. P. Boulnois to consider the application 
of the Town Council to borrow £6,500 for the purpose of 
electric lighting. We are surprised to find that a very 
strong opposition was organised to the Council taking up 
the electric lighting of this district, and that the Aberavon 
Corporation appeared to oppose the application. From the 
figures given in favour of the scheme we see no reason 
why, if properly managed on economical lines, the electric 
light undertaking should not pay its way. The town has 
now some 9,500 inhabitants, and, from the increase since the 
last census, is rapidly growing. Gas is supplied at 3s. 9d. 
per 1,000 cubic feet, and numerous complaints have been 
made of the quality of the gas. The opposition went so far 
as to get an electrical engineer of repute to damn the scheme, 


and to suggest that fur districts like Margam a gas supply 
was best. As to the grounds of this gentleman's opinions 
on this question we do not propose to enter, but we should 
certainly join issue with him in his statement that public 
bodies rarely carried out electric light undertakings to 
advantage. His evidence, however, was largely dis- 
counted by the fact that in 1891 he asked the 
Council to let-him lay down electric lighting plant for 
them. It is a great pity that electric lighting progress 
should be hampered by experts from the ranks of electrical 
engineers. 

The Franklin Institute.—The Franklin Institute last 
week celebrated the seventy-fifth anniversary of its formation. 
The actual anniversary was on Feb. 5 of this year, but the 
celebration was deferred that it might be held in connection 
with the National Export Exposition at Philadelphia. The 
council of the institute organised a series of meetings, com- 
mencing on Monday, Oct. 2, and extending till the end of 
the week. Each night some two or three contributions 
dealing with one special branch of the subjects covered by 
the institute were arranged. These sections were devoted 
to the following subjects: chemistry, electrical engineering; 
mining and metallurgy, mechanics and general engineer- 
ing, physics and astronomy, while the last day (Saturday) 
was devoted to special papers on the institute itself. The 
three contributions in the electrical section were as follows: 
“A Summary of Electrical Progress during the Past 
Seventy-five Years,” by Dr. Edwin J. Houston, Phila- 
delphia, Pa.; The Influence of such Societies as the 
Franklin Institute and the American Institute of Electrical 
Engineers in Promoting the Progress of the Electrical Arts,” 
by Mr. Ralph W. Pope, New York; “The Commercial 
Aspects of American Electrical Industries,” by Prof. F. B. 
Crocker, New York. All members of the Franklin Institute 
were allowed free entry into the export exhibition during 
the week. We congratulate the Franklin Institute both 
on the good work it has done during the past 75 years, and 
also on the number of distinguished scientists taking a 
prominent part in the celebration of the seventy-fifth 
anniversary of its foundation. 


Contact Systems of Traction. — The numerous 
objections to the trolley system, and the expense of 
laying down a conduit system for electric tramways, 
has induced a large number of engineers to give their 
minds to the development of alternative systems for 
supplying current to a moving car. A résumé of the 
patents taken out on the subject would be too voluminous 
to publish in our columrs. In spite of these records a 
large number of new patents are continually being taken 
out for old devices. Some of these even are being tried, 
and we notice in the columns of the Street Ratlway Review 
that a half-mile section of a third-rail system has recently 
been tried at Long Island, U.S.A., which is practically 
identical with the Lineff system. The inventors of this 
third-rail system are said to be Messrs. Cox and MacDonald, 
and they have naturally got prominent railway men to 
witness the experiments. In this system the third rail 
consists of a hollow wooden trough closed at the top with 
an iron plate. Inside this trough runs a large copper wire 
for the transmission of the current. A smaller iron wire 
runs on the top of the copper wire, and is elevated up into 
contact with the iron plate of the trough by means of a 
powerful electromagnet under the car. Evidently this 
iron plate must be in sections, as we are told that the third 
rail is dead either a short distance in front or behind the 
car. The inventors claim advantages in insulation, freedom 
from leakage, etc., for this system—which claims certainly 
are not true, as the surface exposed to leakage is very 
much more than in any projecting stud system. Also the 
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contact between the iron wire and plate, and the connec- 


tion between the iron and copper wires, will be absolutely 
unreliable after working a short time. In this case a 
perusal of the technical journals of the early nineties would 
have saved the inventors the expense of fitting up the trial 
line. 

Standardising.—Sir Benjamin Browne commences in 
the October number of the Engineering Magazine a series 
of articles on standardising in engineering construction. 
His first article is devoted to the economy of time, labour, 
and expense in working of standard types. Somewhat 
naturally the vexed question of the bridge over the Atbara 
River is used to accentuate the difference between engineer- 
ing practice in Great Britain and the United States. Sir 
Benjamin Browne lays the blame of such orders going to 
America on the shoulders of the English consulting engi- 
neer, and holds that it is absurd for engineers to specify 
in detail their requirements. Of course this English 
practice prevents manufacturers from standardising their 
goods, and the author also states that the general result of 
detailed specifications is an article somewhat inferior to 
what can be otherwise produced. These alterations in 
detail increase enormously the staff required in engineering 
works, and also prevent the manufacturer eradicating faults 
in details of the work. The author’s contention is that 
a civil engineer undertaking large public works would do 
much better if he obtained the machinery he required from 
manufacturers specialising in eash different department, than 
from any attempt on the part of himself to design the said 
machinery. In the conclusion of the article the vexed ques- 
tion of labour is taken up, and the author supports the old 
system of sub-contracting in the labour supply. Although 
this system has practically died out of engineering works, 
it still holds in shipbuilding yards, where the platers do 
their work at contract rates and employ their own unskilled 
labour. The result of this is said to be that the labourers 
receive higher pay, and do cunsiderably more work than 
under ordinary conditions. We are sure, however, that the 
trades unions of this country will do their best to prevent 
any extension of this system into other branches of 
engineering. 

Telephone Wayleaves.— While in the past we have 
had to @mment unfavourably on the business policy of the 
National Telephone Company, we have frequently expressed 
sympathy with them in their difficulties in obtaining 
wayleaves either above or below ground for their 
conductors. In fact, certain local authorities have made 
the company pay excessive prices for wayleaves, and 
have also insisted on repairing streets for them at 
prices varying from 100 to 200 per cent. over cost. It 
is amusing to note the dismay of these local autho- 
rities when they find that the General Post Office will 
not be hampered in the same way as the company have 
been. As an example of this, the Postmaster-General 
recently applied to the St. Luke’s Vestry for permission to 
lay conduits in Golden-lane and other streets in the 
parish. This permission was refused, and a request was 
then forwarded to the Vestry asking them to reconsider the 
matter, and the members of the Vestry were informed by 
their officials that the Government had the right to put 
wires down without the permission of the Vestry under 
an order froma magistrate. They were also informed that 
the matter did not admit of delay, so that the plan of 
leaving the question in abeyance could not be followed. 
After expressing righteous indignation that the public 
streets should be disturbed, even for the convenience of 
the public, the Vestry decided to grant the application, the 
work to be carried out under the supervision of the Vestry’s 
surveyor. The same question was recently considered by 


the St. Martin-in-the-Fields Vestry, and here a reasonable 
suggestion was added to the consent, that the work should 
be carried on night and day in order to lessen as much as 
possible the inconvenience caused to the public. It is very 
refreshing to find that the Post Office are taking such 
active steps towards the solution of the telephone diff- 
culties in London. 

Resistance of Metals under Pressure. — Some 
details were recently given by Prof. S. Lussana, of the 
University of Siena, of some interesting experimenta made 
by him upon the variations in electric resistance of metals 
under pressure. The wires used were of silver, iron, nickel, 
copper, lead, platinum, manganin, nickelin, constantan, 
argentan, and brass, the largest being 108mm. and the 
smallest ‘06mm. in diameter. The pressure used was 
carried up to 1,000 atmospheres in the case of the nickelin 
wire, but in the other cases only to 500 atmospheres, or 
about 7, 500lb. per square inch. Observations were made 
at ordinary temperatures, and were reduced to a standard 
temperature in order to accurately measure the coefficient 
of change in each wire. The test wires were immersed in 
oil contained in a gas- liquefying machine of the Cailletet 
pattern, and were in the shape of a double spiral wound 
on an ebonite cylinder, which carried a thermo-electrie 
couple for the determination of the temperature of the oil. 
The resistance of the wires was measured in the usual way 
with a Wheatstone’s bridge. The author concludes from 
the experiments that the electrical resistance of metals and 
alloys diminishes with the increase of pressure according 
to a coefficient, which itself diminishes with increasing 
pressure. This diminution, he thinks, is due not only to 
the nearer approach of the molecules of the substance, but 
also to a variation in molecular velocity. Pressure brings 
about both a temporary and a permanent variation of 
resistance. The first is quite strong, and depends upon 
the duration of the previous condition of the substance 
experimented upon, while the second is slighter, and 
depends only upon the amount of the pressure to which 
the specimen is subjected. The variation of resistance by 
pressure is relatively greater in pure metals than in alloys, 
and seems analogous to the change in the coefficients of 
temperature and expansion already noticed. 


Grimsby Electric Lighting.—On Thursday of last 
week the foundation stone of the electricity works at 
Grimsby was laid by Alderman Dobson, J.P., chairman of 
the Electric Lighting Committee. A distinguished number 
of guests were present to witness the ceremony, including 
Prof. A. B. W. Kennedy, the consulting engineer of the 
works. The Mayor of Grimsby opened the proceedings 
by presenting Alderman Dobson with a silver trowel to 
assist him in laying the foundation stone. Alderman 
Dobson, after duly carrying out that onerous task, com- 
mented on the great advantage the electricity works would 
be to Grimsby, especially as they hoped to work electric 
tramways with them. He then briefly described the 
arrangements of the station and the advantage of the 
site chosen. In this respect the Grimsby electricity 
works will be especially fortunate, as a plentiful water 
supply is at hand, while the Great Northern Railway 
will run a siding into the works to carry the coal 
required. The actual area of the site is some 3,200 
square yards. From a description of the accommodation 
which will be provided in the building, we gather that 
the works are to be started on really good lines, and 
that ample room will be provided for extensions 
of plant in the buildings. The whole plant to be erected 
at once will be capable of indicating 700 b.p. in the 
aggregate. The steam will be supplied from Lancashire 
boilers. The foundations are said to be exceptionally 
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good, so that the cost of the necessary work on them 
will not be great. After the ceremony of laying the 
foundation stone the company adjourned to the town hall 
and partook of a luncheon, as guests of Alderman Dobson. 
The speeches after the luncheon were of a congratulatory 


order, and the great advantages of electric trams were 


again referred to. From the opinions expressed it would 
seem that the municipal electric light undertaking at 


Grimsby will start with every prospect of a successful. 


career. 


The Paris-Berlin Telephone Line.—It is announced 
by M. Mougeot, the French Under-Secretary of Posts 
and Telegraphs, that the agreement between the French 
and German Governments for the construction of a long- 
distance telephone line between Paris and Berlin has now 
been signed. The line will be erected vid Chalons-sur- 
Maine and Battilly on the French side across the frontier, 
and vid Metz and Frankfort-on-the-Maine to Berlin. The 
distance thus covered will be about 680 miles. The tariff 
has been calculated on the basis of the zone system, gach 
country being divided into two zones. The rate for three 
minutes’ conversation has been fixed at 2fr. within the first 
zone and 4fr. in the second zone of each country, whilst the 
charge for communication between Paris and Berlin will 
amount to 6fr. As Paris lies in the firat French zone and 
Frankfort-on-the-Maine in the first German zone, the rate 
for conversation between the two places will be 4fr., whilst 
the tariff for towns bordering on the frontier will, of course, 
be much lower. In connection with the construction of 
the German section of the line, no delay is anticipated, as 
all the expenses involved will be met by the Government, 
and it will be possible to proceed with the necessary 
work at once. In France, on the contrary, £30,000 
of the money required for the construction of the 
line will have to be obtained from private sources, 
and consequently considerable delay is probable. This 
loan will be repaid to the French financiers in quarterly 
instalments out of the revenue, and the telephone 
line from Paris to Berlin will be in continuous con- 
nection with the Paris Bourse during business hours, so 
ns to obviate any of the delays that would arise from 
having to link up the main line during that period. The 
interest in this new long-distance line, which is expected 
to be followed by the establishment of another main line 
between Paris, Rome, and Milan, is said to have been so 
great in France that the work of construction was com- 
menced before the signature of the agreement. It is 
expected that the new trunk line will be opened for traffic 
in January next. 


Polyphase Distribution.—The use of polyphase 
currents for distributing power for large areas is now 
well recognised by all engineers. Perhaps the chief reason 
why this system has not been much used in England is 
that, in certain cases, it is cheaper to carry coal to existing 
engines than to instal new plant and to transmit the power 
electrically. These financial considerations do not apply 
when new works are being laid down, and this is especially 
the case when horse tramways are being converted into 
electrical ones. Hence we find that the applications of 
polyphase machinery in the British Isles are chiefly 
concerned with tramway undertakings. It is, perhaps, a 
matter for regret that these installations have been 
designed and equipped by Americans, but the advantages 
ure recognised by English engineers, and numerous further 
applications of polyphase systems are therefore under 
course of construction. Thus, for instance, the Central 
London Railway, the Metropolitan Electric Supply Company, 
and the Glasgow Corporation Tramway Department have 
_ electric machinery on the polyphase system under construc- 


tion. In each of these cases, however, the current as 
finally used will be distributed on the continuous-current 
system. This involves the use of rotary converters, with 
a consequent loss of at least 6 or 8 per cent. in the energy 
converted from the alternating to the continuous current 
side. The question which is at present very much in the 
minds of electrical engineers is as to how far this 
conversion can be avoided. The success which has attended 
the electrical tramways equipped by Messrs. Brown and 
Boveri in Switzerland, using three-phase induction motors 
to propel the cars, came as a great surprise to those 
engineers taking part inthe recent reunion. It is an open 
question as to whether any greater economy can be derived 
from the use of these induction motors for the present 
system of direct-current motors fed by rotary converters, 
but without doubt there is a great gain in the simplicity 
of the working parts. Of course, such a line requires a 
double trolley, but this is not an insuperable difficulty. 
What we have always considered to be a great drawback 
to such a system is that the cars cannot make up speed 
unless assisted by down grades. This entails a slight 
retardation in one car lasting over a whole run, but 
we must own that no complaints on this account were 
made in connection with the lines visited in Switzerland. 


The Reyal Coilege of Science. — On Thursday of 
last week Professor Riicker, F.R.S., delivered an address to 
the students of the Royal College of Science on the occasion 
of the opening of the new session. Prof. Judd, the dean, 
presided and was supported by a number of eminent 
scientists. Prof. Rücker, in his speech, said that they were 
looking forward to the erection of new buildings in the 
near future, and the creation of what would be, in fact, a 
new university. He considered that a university was a 
place where education was combined with the advancement 
of knowledge, and the teaching of a university was based 
on the principle that knowledge was desirable for the 
influence which knowledge and the search for knowledge 
exerted upon ourselves, and not merely for the power which 
it conferred of improving our external surroundings. The 
first of these characteristics distinguished it from a school ; 
the second from a workshop or a college with purely 
technical aims. The Royal College of Science had not 
been unmindful of the fact that the duty of a university 
was to advance knowledge. A college which had numbered 
Huxley, Stokes, and Frankland among the members of its 
staff would have forgotten all the teaching of its earlier 


hietory if it ever failed to satisfy the first test of fit oss for 


university status. A university ought to maintain, however, 
a constant protest against the view that either a man or his 
knowledge were to be measured by their money value alone. 
He proceeded to deprecate very strongly certain American 
proposals to introduce commercial education and the spirit 
of business into the teaching given at the university. He 
held that the true university, as distinguished from the 
professional or technical school, was for ever preaching 
that man is many sided, that the light of Heaven 
reaches him through many windows, and that although to 
some of them the call might come to sacrifice all else to 
gain one supreme end, yet it was well to count the cost 
and to remember that the loss might outweigh the gain. 
After the address was concluded Prof. Riicker distributed 
the prizes and medals awarded to the students in July last. 
The Royal scholarships were awarded to the following 
students: first year — George Marshall Norman, John 
Satterley, George Stevenson Taylor, Victor George 
Alexander; second year—Albert Hall, George Henry 
Broom. Numerous other awards were presented. 
We are indebted to the Times for the abstract of Prof 
Rücker's speech. , ka 
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SIGNALLING ON THE DOVER TRAMWAYS. 


In no town in England have electric tramways achieved 
such an unprecedented success as those at Dover. In this 
town every difficulty is encountered which should tend to 
keep back a tramway system, and in spite of this, due 
M we believe, to the energy of the borough engineer, 
Mr. H. E. Stilgoe, the tramway receipts have gone up by 
leaps and bounds. The tramway system is also hampered 
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signalling described below. The position of the signalling 
points on the road are shown in Fig. 1, while Fig. 2 illu. 
trates the connections of a pair of instrumente controlling 
one of the single-line sections. It will be seen from the 
first illustration that there are three of the single line 
sections, the turn-· outs of which are so situated that a car 
entering cannot see the whole of the line to the next tarn- 
out. At these points, therefore, signalling pillars, with switch 

ear, have been erected on the footpaths, the general 

esign of the pillar being shown in Fig. 3. The communi. 
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Fia. 1.— Diagram showing the Positions of the Signalling Points on the Dover Tramways. 


by the fact that only comparatively short lengths are 
required on account of the amall district served. Hence 
there is not that interconnection between outlying suburbs 
which makes tramways so successful in other towns. 

An ingenious system of signalling has been installed at 
Dover in order that the scheduled time may be maintained, 
and that vexatious delays at crossing places may be avoided. 
The streets of Dover at the harbour end of the town are 
so narrow that there is hardly room for a single line of 
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cating arms are made exactly like railway si the whole 
apparatus having been supplied by the well-known railway 
signalling engineers, Messrs. Saxby and Farmer. The 
arrangements of the apparatus are, however, due to Mr. 
Stilgoe, and in some respects they differ radically from any 
arrangement used on railways. The signals at either side 
of a single section are so connected that they work 
simultaneously, and are either both up, indicating that the 
section is being used by a car, or both down, signifying 


Instrument at Winchelsea 
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Battery 
Fia. 2.—Diagram of Connections between Two Signals. The Red Plungers are shown Black in Fig. 1. 


tramway. The route is also so circuitous that it was 
impossible to arrange the turn-outs in sight of each other. 
The result of this was that in certain places the conductor 
had to run on in front of the car to see if the single line 
was clear. It was usually found to be a more easy method 
to wait till a car came, presuming that afterwards there 
would be aclear line. The result of this was consider- 
able delay to the cars, which was quite unnecessary. Mr. 
Stilgoe in consequence devised and fixed the system of 


Bauery 


that the section is clear. The method of working is # 
follows: On the arrival of a car at the Pent-street section, i 
the driver finds the signal up he hag to wait till a car 
arrives from Snargate-street. As soon as this car has 
passed, the driver of the first car can proceed, but 
when he gets to the Snargate-street signal, No. 2, he presse? 
the white plunger, which lowers both signals 1 and 2 
indicating that the section is free. If the signal No. 3 l 
down, he can proceed at once after having pushed the black 
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plunger to prevent a car coming on in the opposite 
tion. en on passing the fourth signal at Strond- 
street he will have to press a white button to liberate the 
signals. It will be seen therefore that in crossing at 
Snargate-street it is often unnecessary for the drivers to 
get down to work the signalling apparatus, but that at all 
the other points he has to unlock the door of the containing 
case and push a button. It would seem at first sight that 
this would cause delay, but from personal observation at 
Dover while attending the British Association meeting we 
found that this was not the case, as the signals are placed 
at convenient stopping-places, as far as the passengers are 
concerned. In the diagram of connections (Fig. 2) the 
method of connecting up the apparatus is shown, and it will 
be seen that no current is nsed except at the instant the 
N The signal arms are moved by means of a 
ised armature between electromagnets. This system 
been found to work exceedingly well at Dover, so much 

so that each car is able to make two more complete trips, 
or four times the full length of the line, per day more 
than could be made before these communicators were fixed. 
Mr. Stilgoe estimates that this is equivalent to an 
extra profit of at least £1 per week, as the takings 
on the two extra trips thus made have not to be 
debited with any increased labour charge. The other 
route on which the signals are 9 between 
Winchelsea and Priory Bridge —is not used so much as 
the route through the main street, and hence the saving is 
not quite so much. It is found, however, that the cars 
can be kept much more closely to their scheduled time. 


Expenses— Wages and salaries* ...........000 on essees =- £2,308 1 3 
Electric current (ab 3d. per unit) ..... . 2, 442 0 10 
Pf ⁵ð ²⁵⁵⁵ A 8 473 9 0 
Stores and sund riese . . — 140 17 10 
Uniormsr”sd A AS 8 89 12 6 
Establishment charges (insurance, rent, rates, taxes, 
gas, coal, etc., stationery, printing)... — 648 8 4 
Interest and instalment of loan capital of £33,500 
(the amount then expended) 30 years ab 3 percent... 1,709 2 9 
7,711 12 6 
Credit stores in stock“ . . . . . 144 5 
£7,567 0 1 
J//J•ööÜ» -= E T £9,297 5 0 
Expenditure isssincccisesstsceccovedecsacsseu-seovinnsbiwariasecers 7,567 0 1 
e oneen ETEEN A EiS . £1,730 411 
Passengers carried... . ẽ . 2, 170, 590 
rl ⁵ ̃mw— 8 204. 257 
B. T. U. used „ „ „ „% „%„„%„%„%„%„%„%„%„ „ „ „ 6 „„ „%%% %%% „%% %% „%% HOES „ 0 „ 6 660 oe 200, 184 
Receipts per car mile (traffic) . . e . S 10°63d. 
Receipts per car mile (total) . . . 10°92d. 
Expenses per car mill ͤ kEU— . . . 9°06d. 
Unite per dar mille e g 68 98 
Working expenses, ditto oo 2 568d. 


ELECTRIC LIGHTING AT HASTINGS. 


We are informed by Mr. L. Andrews, the borough elec- 
trical engineer of Hastings, that on Friday last there was 
a breakdown of the electric lighting, due to some obscure 


Fie. 3.—View of the Snargate Street Signal Pillar. 


Although such signalling is quite unnecessary in the 
majority of towns, where the streets are comparatively 
straight, their installation at Dover is a good example of 
how local difficulties can be overcome if the problems are 
attacked in a proper engineering spirit. We are indebted 
to Messrs. Saxby and Farmer for the drawings from which 
our illustrations were made of the signalling apparatus. 
The following figures as to the cost of working the Dover 
tramways for the year ended March 31, 1899, will be of 
Interest as showing what financial results may be obtained 
from a small length of line if the working be carefully 
supervised : 
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OOS . CHES SCOEEEHO eee ee HOKE OHEEE HOO ESE 


£9,207 5 0 


cause. The following are the official facts, and suggestions 
as to the probable cause are invited from our readers. It 
seems that on Thursday, Oct. 5, at 5.50 p.m., when the 
front-line lamps were switched on, the No. 2 alternator 
flashed from the armature to the poles. At the same time 
a short-circuit occurred on the even-numbered lamps on the 
front-line circuit and another short on a % concentric 
high-tension service feeding a house transformer. The 
latter fauls burnt itself clear, and the following day the 
faults in the arc circuit were localised and repaired. The 
circuits were then tested and found satisfactory. Upon 
examining the coil that sparked to pole-pieces in No. 2 alter- 
nator, it was found that it was a coil that had been slightly 
damaged about 12 months previously. It was then con- 
cluded that the sparking of this coil was the primary 
cause of the other two breakdowns, and did not anticipate 
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further trouble. On Friday night, however, when again 
switching on the front-line circuits, No. 3 alternator flashed 
across to the pole-pieces; this was almost immediately 
followed by an inner connection on No. 2 alternator flash- 
ing to a flexible lamp wire on the works’ lighting trans- 
former, and by another short-circuit on the lamp mains on 
the front. Simultaneously with the flashing to the works’ 
lighting circuit all lights in the town went suddenly out, 
leaving the works in darkness. The alternators running 
at the time were switched out of parallel, and an attempt 
was made to run them up on separate circuite, but finding 
they would not excite it was concluded that the exciter 
had broken down. The field ’bus bars were then switched 
on to the spare exciter with the desired effect. All lights 
were on again within three minutes of the first breakdown. 
The exciter which would not excite was then overhauled, 
and as no fault could be found upon it, it was entirely 
disconnected from the switchboard and connected up 
with temporary wires and switching arrangements to 
the field of the spare alternator. These arrangements 
had barely been completed before they were called 
into use by the failure of a coil on No. 3 alternator, 
apparently damaged by the flashing to poles earlier in the 
evening. For the rest of the evening all went well. The 
fault on the front was located and found to be in the 
temporary joint that had been made upon the repaired 
section the previous day. This was again repaired on 
Saturday, and when tested proved satisfactory, but on 
Saturday night the same section of main again broke down, 
though this time 100 yards away from the first fault. As, 
however, this night the staff had isolated the public lighting 
from the private lighting, the trouble was this time con- 
fined to the even-numbered public lamps west of Warrior- 


uare. 

Mr. Andrews has endeavoured to ascertain the real order 
in which the above mishaps occurred to enable the root of 
the troubles to be got at, and up to a certain point has, he 
thinks, been fairly successful. It is neceseary to explain 
that it has been customary during the past few months to 
run the public lamps up on a separate machine, and 
then when they were burning satisfactorily to switch 
this machine in parallel with the alternators doing the 

rivate lighting. The object of this arrangement has 
n to prevent the fluctuation in the private lamps that 
was at one time caused by switching the public lamps 
directly on to the bus bars. The high-tension switching 
arrangements are single-pole, and the outer conductor was 
at one time earthed, but owing to there being so many 
small high-tension services feeding house transformers con- 
nected to the mains it was found impossible to keep the 
system entirely free from small leakages, and these | os 
affected the local telephone service to such an extent tbat 
it became nec to disconnect the earth connections. 
The capacity of the cables was, however, sufficient to keep 
the outer conductors at earth potential without their being 
actually earthed. Mr. Andrews’s opinion now is that at 
some point on the public lighting circuits there occurred 
intermittently a leakage to earth from the inner conductor. 
The exact point he has not yet been able to ascertain, 
though he expects to find it in a transformer. When the 
arc circuits were being run on a separate machine, they 
were connected to the private lighting ’bus bars by their 
onter conductors only prior to connecting them in parallel 
by the switches on the inners. When in this intermediate 
position he thinks the intermittent fault must have occurred 
putting the inner to earth. As the potential between the 
inner and outer was 2,000 volte, the outer being insulated 
would now take a potential of 2,000 volts above earth, but 
the inner potential of the private lighting circuits was 
already 2,000 volts above the outers, therefore the potential 
of the private lighting inners would now rise to 4,000 volts 
above earth. This being greater than they were designed 
to stand caused them to break down at the weakest points. 
This proved in one case to be the works’ lighting 
circuit. 

From the results. obtained Mr. Andrews considers that 
by some means the high-tension alternating current got 
into the exciting circuit and so 3 the whole of 
the fields, but he is unable to trace any signs of leakage 
either between the field circuits and main circuits or between 
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the field and the works’ lighting circuits. The insulation 
resistance in both of the above cases is practically infinity. 
He is now convinced that the failure was not caused by the 
opening of the shunt circuit of the exciter, as he at fint 
thought it might be, as everyone agrees that the interruption 
of the lights was as sharp and instantaneous as if they had 
been switched off, whereas he has since ascertained by 
experiment that when the shunt circuit is broken the 
lights do not entirely die out for about 10 seconds. On 
the other hand, he has as yet been unable to prove that 
even if the alternating current could be traced to have got 
into the field current it would have completely and instan- 
taneously demagnetised the fields. He has endeavoured to 
clear up this point by short-circuiting an alternator running 
considerably below normal speed across the exciter, but the 
demagnetising effect was practically nil. 


[If it is difficult for Mr. Andrews to form a correct opinion 
of the cause of the effects produced when he has all the 
arrangements before him, it is much more difficult for an 
outsider to get at the root of the matter. The description 
given makes it clear that the station lights were out, and 
we presume that the ammeters were not obserevd until 
after the temporary exciting arrangements had been made. 
As there was no fault in the exciter, and yet no light from 
the alternators, it seems to us that a short-circuit in the alter. 
nator circuit would explain what happened. This would 
mean a large current in the armature, which would be 
indicated on the ammeter if the short were beyond the 
switchboard. It is worthy of note in this respect that 
when the breakdown of insulation occurred outside the 
works on the Thursday, the potential difference on the 
alternators did not fall to zero, as on Friday, when the flash 
across occurred in the engine-room. The fact that the 
engines increased in speed is not incompatible with the 
assumption that the alternators were short-circuited, as 
beyond the C: R loss there is no power required to 
maintain the current in the short-circuit armature of an 
alternator. It is, of course, difficult to explain why 
the short-circuit should not persist, but the expla- 
nation of this might be found in the connections 
at this station. e think that Mr. Andrews’s expla- 
nation of the flashing to earth is the correct one 
and after the flashing has taken place it is con- 
ceivable that sufficient connection is left to earth to 
make the inners of both the private and public lighting 
mains connected to the earth. The outers of these cables 
are, it seems, also earthed slightly, so that the condition 
would tend towards a short-circuit. We shall be pleased 
to publish next week any suggestions as to the cause of the 
failure. Eb. E. E.] 


THE NICLAUSSE WATER-TUBE BOILER 
BY MARK ROBINSON, M. I. C. f. 


The followiog is a condensation of a * r read before 
Section G of the British Association on Friday, Sept. 15: 


So much interest has been shown by the English public 
in the vexed question of water-tube boilers for warships, 
that the President's request for a paper upon the Niclausse 
boiler has carried with it the force of a command, though 
the writer could have wished that the request had come 
a year later, when a fuller and more instructive paper 
might have been possible. The Niclausse boiler, which 
differs in a marked degree from all other water-tube boilers, 
has so good a record that no one can afford to overlook it 
who desires to form a judgment on the broad question of 
water-tube boilers versus shell boilers. In describing the 
Niclausse boiler, however, it is not the object of the 
present paper to discuss the broad question referred to, for 
in the writer's opinion the time is past for defending either 
the water-tube boiler, or those who have adopted it. It 
has “come to stay,” and it will surely, and not slowly, 
displace the shell boiler in at least the majority of case 
in which high-pressure steam is employed. The shell boiler 
has merits which will long ensure to it the support 
many whose action is not determined for them by conditient 
of weight, space, or quick steam raising. But the cases in 
which these conditions may be disregarded will continually 
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grow fewer, and already they rule in so many that the 
question whether water-tube boilers have established their 
position is really past argument. Emphatically the condi- 
tions referred to rule on board warships, and the 
Admiralty deserves nothing but credit for its bold action 
in adopting the Belleville boiler, and in defending it against 
a vast quantity of unintelligent, and sometimes malicious, 
criticism—much of it based, perhaps, upon the once well- 
established but now happily discredited doctrine, that 
whatever the Admiralty does is pretty sure to be wrong. 
The Belleville boiler may not be perfect—it is one object 
of this paper to show that there is a better one—but it 
has, at least, given results which could have been obtained 
in no other way, or only by adopting designs which six 
or seven years ago had no sufficient evidence of successful 


use behind them. The case is different now, but the 
Admiralty shows its willingness to test rival designs, and 
if in the meantime it adheres to its original choice, that 
is no more than most prudent users would do. 

There are four typical water-tube boilers before the 
public, all so well known, the work of such distinguished 
men, and so commercially successful, that there can be no 
harm in referring to them by name. The Niclausse is a 
fifth, and it is typically different from all the others. 
The first type is the Babcock and Wilcox boiler, which 
has been used for land installations to a great extent, but 
less so for marine work. It consists of a large steam and 
water drum, running from back to front. 
an arrangement admitting of the connection of a number 
of large and nearly vertical tubes, of square section and 

uliar form. These are called “headers,” and each pair, 

k and front, is connected by a number of slightly 
inclined straight tubes, arranged vertically over each other. 


Fia. 2, 


At the front end all these tubes are expanded into holes 
in the front header ; at the back end into the back header. 
Small access doors, or covers, are provided in the headers 
opposite to the horizontal tubes. The fire is under the 
tu The water circulates by descending from the back 
end of the drum down the back headers. It passes from 
these by the inclined tubes (slightly rising) to the front 
headers; up these into the drum. The latter is exposed 
to the hot gases beneath, but only after they have parted 
with most of their heat. It will be observed that the tubes 
are firmly fixed at both ends, and that if some of the tubes, 


say the lower ones, expand more than others, there must be 


deformation somewhere. Under ordinary temperatures the 
success of the boiler is, however, undoubted. The tubes 
discharge the steam and water below the water-level in the 
drum: they are “drowned” tubes. Another boiler which 
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works with “drowned” tubes is the Yarrow boiler, the 
success of which in small war vessels, and it is now claimed 
in large ones also, has been very marked. The drum runs 
from Pack to front, as in the Babcock boiler, and the tubes, 
which are straight and of small diameter, are expanded 
directly into it in two groups, one on each side, so that the 
boiler with its tubes forms an inverted V. All the tubes 
of each group are expanded at the lower ends into a flat- 
sided horizontal drum, just below the fire-level ; the fire is 
between the two bottom drums. In this boiler, as in the 
Babcock, the tubes are held fast at each end, but there is 
obviously a greater elasticity of structure, and the boiler is 
stated to be capable of extreme forcing without any 
trouble arising from unequal expansion. The circula- 
tion is from the upper drum downward, either by 
special large down-comer pipes, or by the outer 
and less heated tubes of each group, and up again by 
the small tubes, or those of them which are nearest the 
fire. It will be noticed that the steam is delivered into 
the drum very equally throughout ita length. The well- 
known Thorneycroft boiler has a somewhat similar arrange- 
ment of upper and lower drums, but the tubes are curved, 
thus adding materially to their length and heating surface, 
and making unequal expansion a matter of small importance. 
But an important difference is that the tubes are not 
“drowned”; they deliver into the drum above the water- 
line. There is thus no natural circulation through the 
tubes, only when the water-level is artificially raised in 
them by the conversion of part of the contained water 
into steam, when the contents are of course violently 
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ejected, and are replaced by other water coming in from 
the lower drum. The steam space of the drum is thus to 
some extent filled with a mixture of water and steam, but 
there are special arrangements for separating them, which 
are said to be effectual in securing ordinarily dry steam. 
The name “ foaming boiler” has been applied to this class 
of generator, not in any sense of dis ment, or to 
suggest that they do not or cannot give dry steam, but 
to distinguish them from boilers which return the steam 


| to the reservoir beneath the water-line, leaving it to escape 


from the surface of the water into the steam space in the 
usual way. The last typical boiler, the much discussed 
Belleville, is also of the “foaming’ class. There is a 
transverse drum, with a number of “ elements ” depending 
from it, each consisting of a number of straight tubes of 
large diameter, coupled together so as to form a continuous 
zig-zag tube, from the bottom immediately over the fire, to 
the point of delivery into the drum ; the tubes which form 
the element reach from back to front of the boiler. Water 
is brought to the bottom of the zig-zag by a separate down- 
comer from the drum. To use an electrical phrase, the 
tubes forming each element or group are “in series,” not 
“in parallel“; hence the water follows a very long course 
in its complete circuit from the drum and back again. It 
cannot be delivered into the drum again, as water with 
mere steam bubbles in it, but (as from the shorter but 
much smaller tubes of the Thorneycroft boiler) it is deli- 
vered into the steam space as foam. It will be scen that 
there is great elasticity in the connection of the tubes; 
unequal expansion cannot be of much importance. 
Figs. 1 to 4 give purely diagrammatic representations 
of the four typical boilers described. They are not 
intended in any way to indicate the details of construction, 
but merely the course of the circulation, so.far as it is 


458 


THE ELECTRICAL ENGINEER, OCTOBER 13, 1899. 


necessary to show it. Fig. 5 represents the circulation in 
the Niclausse boiler (it will approximately represent that 
in the Diirr boiler also). The two headers of the Babcock 
boiler are replaced by one divided header, providing for 
both the down and the up streams. The water is taken 
to the back end of the generating tubes by inner circulating 
tubes, and consequently the tubes exposed to the hot gases 
have the very great advantage of being fixed by one end 
only, and are thus entirely free to expand and contract as 
they please, without compromising the attachment of 
adjoining tubes. The tubes are “in llel,” hence the 
water is in presence of the fire only for a short time in 
making each complete circuit; it gives up its steam at 
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frequent intervals to the drum, and before it has formed 
in sufficient quantity in the tube to expose the latter to the 
danger of overheating. Since all the tubes of an element 
discharge into the up-cast portion of the header, the latter 
may have a large proportion of steam in it, but then it is 
not exposed to the hot gases, or certainly not to any gases 
hot enough to cause injury, even if the contents were 
steam alone. The up-cast delivers under the water-line as 
shown, so that circulation begins immediately the water 
commences to heat. As regards evaporative efficiency, 
there is no reason why one boiler should be much better 
than another, for tubes can be multiplied to give any 
desired ratio of heating surface to firegrate, and if the 
combustion arrangements, the air supply, etc., are not good 
in any particular boiler, there is no reason why they should 
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not be made so. As regards the Belleville boiler, where 
an increase in the number of tubss only adds to the length 
of the course traversed by an existing circulation, it is 
possible that an addition to the heating surface, taking 
effect only at the upper end of the course, where the water 
has already taken the shape of foam, if not of steam 
merely, may have little effect in increasing the evaporation, 
though it may help to dry the steam, but in all the other 
types an increase of heating surface—+.c., in the number 
of tubes—adds to the number of complete circuits in 
operation. 

The most obvious advartage of the Niclausse boiler lies 
in the practical details of the tube connections, better 
shown, though not quite completely, in Fig. 6. It will be 
seen that the tubes pass completely through the headers 
from back to front, the result being that the headers 


are greatly relieved from pressure upon their front and 
rear surfaces; so far as the area of the tube goes, the 
ressures are self-contained. The excellent hold obtained 
y passing the tube completely through the header also 
ensures its being well supported horizontally even if the 
rear ond is entirely free. If the tube were merely expanded 
into the rear face of the headur (as the diagrammatic 
Fig. 5 suggests) the whole pressure against the inside of 
the rear end of the tube would be borne by the rear face 
of the header, already weakened by the holes cut in it 
for the tubes; by carrying the tube through the front as 
well, the front and rear faces of the header have to carry 
only the pressure acting upon the areas not cut away for 
the tubes—a very important advantage. Again, if the tube 
were only expanded into the rear face, the temporary or 
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accidental removal of support from its far end would leave 
it supported, against a great leverage, only by the 

short piece expanded into the thickness of the header 

and it is difficult to believe that with this construction 
the tubes could long be kept tight in the header. If the 
Niclausse tubes were expanded into the header both front 
and back, they would no doubt have a firm attachment, 
but the removal of a tube would be a serious and costly 
matter, and it is not certain that both joints would keep 
tight together when different parte of the header were 
exposed to varying temperatures. The Niclausse tubes are 
not expanded in place, nor are they screwed in. They 
are formed with cones, which are simply pushed with very 
small pressure—little more than “hand-tight”—into coned 
holes, the front cone being a little larger the rear one, 
so that the latter may pass through the hole which receives 
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the front cone. The cones are specially shaped, so as to 
poras a certain elasticity, which is no doubt the secret of 

th cones keeping tight at the same time under all condi- 
itions of temperature and pressure. The writer must confess 
ithat he took a great deal of convincing at first as to the 
‘permanent tightness of these double-coned joints, but the 
complete success of the system, after years of use, leaves no 
room whatever for question. It should be added that a 
somewhat similar joint connects each header with the drum, 
admitting of easy removal and replacement, The tubes 
have theoretically a tendency to blow out towards the 
front, owing to the slightly greater area of the front hole, 
but the friction of the cones in their seats is enough to 
overcome this. To be on the safe side, however, a bar 
or cramp is arranged on the front of the header to hold 
the tube in its place under all circumstances. The cramp 
is shown in position in Fig. 6. The front end of the tube 
is closed by a plug or cap, A, as shown in the enlarged 
section of a tube (Fig. 6); the screwing of this to the 
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(b) these tubes can all be withdrawn from the boiler 
without difficulty and without injury, and in a very 
short time ; (c) they can be immediately replaced by other 
interchangeable tubes, and thus a system can be instituted 
for withdrawing, examining, and thoroughly cleaning all 
the tubes in succession and at re intervals of time. 
In a large vessel with many boilers one boiler can be laid 
by for a day while all its tubes are changed. On the 
next occasion the tubes taken out of the first boiler can 
be put into the next one, the tubes from the latter being 
similarly reserved for examination at leisure. One spare 
set of tubes enables all to be changed in succession. Where 
there are few boilers, or one only, the ordinary night stop- 
or stoppage on 5 may be utilised for changing 
a few tubes each week until all are gone through. (d) The 
examination and replacing of tubes is conducted entirel 
from the front of the boiler. About 35 of the small Paris 
steamboats, the bateaur Parisiens, are fitted with Niclausse 
boilers, and in these there is a regular system of removing 
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Proportion of Heating Surface to Grate Surface 43°85 : 1 
Weight of Boller per sq. ft. of Heating Surface 143 lbs, 
Fie. 7.—Trial of a Niclausse Boiler for Torpedo Boat ‘‘ Temeraire.” 


tube is not shown. The cap is also screwed to receive 
an inner . 
tube, C. 
the header by the cones, J), E; it passes 
diaphragm which divides the “ t” from the “ down- 
cast,” Te very easy fit at F. ere is a similar division 
at G. The far end of the tube is closed by a cap, H, 
reduced in diameter so that it may pass through the holes 
in the header. The figure is not intended to show the 
exact details of construction. The inside of the tube is 
easily inspected, and to some extent can be cleaned by 
unscrewing the plug, B, and withdrawing the inner tube, 
C, which, having no pressure to withstand, is formed 
out of light sheet metal. But it is only the work of a 
minute or so to withdraw the outer tube itself, and as 
the cones upon these are formed to gauge, another tube 
can be substituted immediately, allowing the removed 
tube to be inspected and cleaned at leisure. We have 
thus the following state of things: (a) the only parts of 
the boiler exposed to high temperature are the tubes; 


The outer tube fits into the front and back o 
through the 


plug, B, which carries the inner ue 


the tubes once a month for cleaning. It is said that since 
1893, when the first boat was fitted, no tube has had to be 
condemned. It is also stated that equally satisfactory 
experience has been gained upon a line of powerful tugs 
working upon the River Rhone, of 1,000 h.p. each. Boilers 
for four of these were ordered in 1894, and when two 
others required boilers in 1898, the Niclausse type was 
again selected. : 

It would be outside the scope of this paper to consider the 
various peculiarities of the boiler with regard to feed arrange- 
ments and the like, some of which have points of great 
merit. It is desired only to call attention to those advan- 
tages which are obvious upon a cursory inspection of outline 
drawings. The inclination of the tubes, and the fact that 
the rear ends are closed, renders it impossible to empty 
them of water by merely blowing off the boiler. When it 
is desired to empty a boiler frequently, the difficulty is 
easily surmounted by the use of a recently designed small 
hand pump or syringe. The inner tube is taken out and 
the long nozzle of the pump inserted into the outer tube, 
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which it empties in two or three minutes. In the develop- 
ment of the Niclausse boiler there has been a constant 
tendency to reduce the size of the tubes, with the most 
satisfactory results. The land boilers of large size were 
originally fitted with tubes of 100mm. diameter (about 
4in.), and smaller boilers and those for marine use, with 
tubes of 82mm. (about 3łin.). Tubes of 100mm. are 
now given up, and are replaced as a rule by the 82mm. 
size. The greater handiness of the latter tube, in regard 
to removing and replacing, is very marked, and seems out 


of all proportion to the real difference in size and weight. 


For small war vessels tubes of 40mm. (about 1,°,in.) have 
been introduced. The French torpedo cruiser “ Fleurus,” 
of 4,000 i. h. p., which has lately passed through trials 


reported to be very sutisfactory, has such tubes. Boilers 


having tubes of the same size have also been supplied to 
the torpedo-boat Téméraire,” of 1,500 i. h. p., and in a 
trial of one of these boilers it was stated that combustion 
was maintained for 10 hours at the rate of 400kg. per 
square metre of grate (about 82lb. per square foot) without 
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genre design of the Téméraire’s” boilers will be seen 
rom Fig. 9. The first warship fitted with the Nielausse 
boiler, the “ Friant,” whose trials took place in 1894, may 
still be cited as one of the most successful examples of 
the application of water-tube boilers. During the grand 
manœuvres ” of 1898, and after three years’ active service, 
she was ordered by Admiral Besnard, the Minister of Marine, 
suddenly, and without preparation, to undertake a six-days- 
and-nights continuous run at 16 knots, to be followed 
mmelala by 15 hours at 17 knots. The “Friant” is 
reported to have passed through this exacting, and pai ap 
unprecedented, test with absolute success. It will 

noticed that the trial of the last 15 hours, itself a fairly 
severe one, even if prepared for, had to be undertaken not 
only without preparation, but immediately following upon 
a test extremely well calculated to develop defects, if any 
existed. At the conclusion of the 15 hours’ run she was 
ordered into port for complete examination of the boilers. 
The tubes were tested by a straight-edge and were found 
free from bending or from any deterioration. Another 
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Fic. 8.— Trial of a Niclausse Boller by M. M. Humphrys Tennant ani Co. at Deptford Pier, London. 


producing any bending of the tubes. The Niclausse boiler 
in this instance showed itself as an Express” boiler, com- 
1 with any other small-tube type: yet it differed 
rom the boilers in the large vessels in nothing except in 
having all its parts smaller, and still more easy to handle, 
and ina much less total weight per horse-power. It is 
difficult to see why the small tubes should not ultimately 
be adopted in cruisers and in battleships as well as in 
torpedo vessels; it may be said that everything tends that 
way. Fig. 7 summarises the results of trials of one of the 
‘“‘Téméraire” boilers, tested (on shore) in the summer of 1897. 
By this and many other trials it has been proved that the 
Niclansee boiler bears forcing extremely well, the rate of 
evaporation per pound of coal not falling off nearly so rapidly 
as might be expected when the rate of combustion is very 
high. Fig. 8 records trials made in 1895 by Messrs. 
- Humphrys and Tennant, at Deptford, with a small boiler 
of Messrs. Niclausse’s own make, having 82mm. tubes. 
It is to be remarked that the Niclausse boilers of the 
“ Téméraire” replaced locomotive boilers, with the result 
of a great saving in space in the boiler-room. The 


remarkable experience was that of the Government tag 
“ Menhir,” of 500 h.p., whose boilers were ordered in 
1893. It is stated that the boilers were left without 
examination, sans aucune visile, for a period which covered 
no less than 7,000 hours under steam. The tubes were 
then removed without any difficulty (showing that they 
remained straight) and were found otherwise in 
condition. After the trial of a Russian gun vessel during 
a passage from Cronstadt to St. Petersburg, in the presence 
of the representatives of the Russian Admiralty, a demon- 
stration was given to show the advantage of the extremely 
short time required for removing and replacing a tube or 
tubes. It is reported that one of the boilers was blown 
down, three tubes removed and replaced by others, and 
pressure got up again in 35 minutes from the time the 
operation was commenced. It is conceivable that the power 
to effect such rapid repairs might make the whole diffe- 
rence between the loss and the safety of a valuable ship. 
It is certain that there is no other boiler in which such an 
operation would be possible. 

It is well known that the Belleville boiler has been much 
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improved by adding a feed heater to it, or, rather, an 
“economizer,” virtually a second small boiler on the top 
of the other one, through which the feed passes on ita way 
to the boiler. When the rate of combustion is high, the 
gases pass up quickly through the nest of tubes, and escape 
with too much heat left in them. By adding the so-called 
feed heater a space is provided (between the boiler proper 
and the heater) in which the gases can complete their 
mixture with the air supplied to the boiler, and if necessary 
can start a fresh combustion of gases which might other- 
Wise escape unburned. Whether this fresh mixture of the 
gases be required or not, there are at any rate the addi- 
tional tubes to extract heat from the escaping gases, and 
so far a clear gain in economy—the more so as the heater 
contains only comparatively cool water, able to extract heat 
from gases not themselves hot enough to do much good to 
tubes containing steam and water at the temperature of 
high-pressure steam. The success of the Belleville feed 
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additional boilers without feed heaters, would not give 
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more value, by almost equally improving the economy at 
low powers, and aon at the original full power as 
well (by allowing each boiler separately to more 
lightly worked), while enabling the maximum power to 
be still further increased. A boiler plus an economiser is 
no doubt the ideal steam-generating plant. As compared 
with a boiler alone it is comparable with a compound 
engine: it utilises the heat in stages, though not for the 
same reason. But even on land, where space is compara- 
tively unimportant, and weight usually of no importance 
at and where economiser tubes can be kept clean by 
mechanical scrapers, the costly economiser is an exceptional 
addition. On board ship the conditions would seem 
naturally to exclude it. If a boiler, without economizer, 
but with a suitable provision of heating surface, can give 
within from 5 to 10 per cent. of the evaporation per 
pound of coal achieved by another boiler with economiser 
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heater is therefore easy to account for. The question has 
naturally been raised whether an analogous addition would 
benefit the Niclausse boiler, and experiments have been 
tried which have afforded a negative, or almost negative, 
result when working at the moderate and economical rates 
of combustion desirable for commercial pur When 
working with forced combustion, however, there is naturally 
a falling off in efficiency, and the addition of further heating 
surface by an economiser then adds materially to economy. 
But no one looks forward to a high rate of forced combus- 
tion for other than short periods, and the question arises 
whether it is worth while to spend so much money, and 
add so much weight, for the sake of improving economy 
upon rare occasions only. If a ship’s boilers will with 
reasonable economy give the ordinary cruising power 
required, and i not be very wasteful when forced, it may 
be better to allow them to waste a little coal upon the rare 
occasions of chasing, etc., than to encumber ber at all times 
with larger and more costly boilers, scarcely, if at all, more 
economical in ordinary use. The further question arises 
whether the cost and weight of the feed heaters, put into 
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at full power, it will probably be found to answer the 
warship designer’s purpose by far the better of the two, 
seeing that it will generally be used at a power which 
reduces its defect of economy to a minimum, and that on. 
those rare occasions when the defect is at a maximum, 
the superior lightness of the boiler without economiser, 
(or the greater number of such boilers the ship can carry 
on the same weight) may be of vital importance to the 
safety of the ship or the success of a battle. The decision 
must evidently depend upon a careful balancing of all the 
various conditions, including the special aptitudes of the 
particular boiler design. For instance, in the Belleville 
boiler, as already mentioned, an addition to the number of 
boiler tubes one above the other may produce less effect 
than in the Niclausse, where all the tubes are filled with 
water, and have similar quality as heating surface, differing 
only in the amount of heat they are exposed to in the 
gases. In the Belleville boiler the upper tubes largely, 
perhaps solely, contain steam, and though useful for drying 
the steam, it is probable that their value as heating surface 
is much less than that of the tubes which are charged with 
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water. An addition to the upper steam-tubes may there- 
fore be of small value. On the other hand, it may not be 
convenient to increase the lower or water tubes, and thus 
add to the length of the nearly horizontal water column 
through which the rising steam bubbles have to force their 
way, unaided by any natural circulation in the water. In 
such a case it may be better to reduce the number of 
boiler tubes (as has been done) and to add “ feed-heater ” 
tubes, charged with water only, above. 

Messrs. Niclausse, of Paris, the patentees and makers of 
the Niclausse boiler, carried out some highly interesting 
experiments to test the comparative evaporative value of 
the successive stages of tubes, reckoning from the bottom 
upwards. They constructed a special boiler, containing 24 
tubes, 2 wide by 12 high; there were therefore 12 stages. 
Each stage delivered ite steam separately, and was sepa- 
rately supplied with feed water, the quantity being 
measured. Subject to the reservations which have alwaye 
to be made when reasoning from the resulta of experimental 
apparatus to those which may be obtainable in practice, 
there can be no doubt that the results, which were perfectly 
consistent throughout, are of high value and interest. The 
tests were carried out at rates of combustion varying from 
10lb. per square foot of grate up to 61lb., and the remark- 
able result was obtained that the proportionate evaporation 
in each stage of tubes was almost exactly the same at all 
rates of combustion. The first, or lowest, range of tubes, 
directly exposed to radiant heat, evaporated nearly one 

uarter of the whole; the first three rows, nearly one half. 
t is to be obeerved that the first three rows by themselves 
ve 7°5 square feet of heating surface for each square 
foot of grate. The first six rows vines ratio of 15 to 1) 
evaporated nearly two-thirds of the whole. The last or 
uppermost row evaporated about 34 per cent., and the law 
of decreasing efficiency was plainly deducible, so that the 
value of additional stages could easily be estimated. 
Needless to say it was small. When an additional row 
of tubes adds, say, but 34 per cent. to the efficiency of a 
boiler, it is evident that the designer must take many 
things into consideration before incurring this additional 
expense and weight ; but it is also evident that he has, in 
the results of these exhaustive and complete experiments, 
an invaluable criterion of design to enable him to meet 
the almost infinitely varied conditions which affect the use of 
boilers in practice. The author then gave a list of warships 
or other Government vessels in which the boilers are used. 

On land the Niclausse boiler has had great success, chiefly, 
of course, in France, where it has been installed in many 
large electric light stations, factories, etc., and its use for 
such purposes increases rapidly. In the list of warships it 
will be seen that Great Britain figures only for one small 
vessel, the order having been given to Messrs. Humphrys 
and Tennant so long as 1895. As the “Seagull’s” 
boilers were supplied at the end of 1896, it is unfortunate 
that the trials are still in progress, not having commenced, 
in fact, until 1898. It will be remembered that other types 
of water-tube boilers are under trial in ships of the same 
class, and it is, perhaps, to be regretted that vessels of a 
larger class were not selected for comparative testa of such 
importance. The engines of these ships are believed to 
differ amongst themselves so largely, in economy and in 
other respects, that no decisive conclusion can be drawn 
from results into which the efficiency of the engines enters 
at least as largely as that of the boilers. In the case of 
the Seagull, the trials were suspended for months owing 
to the necessity for alteration in the engines. Owing to 
the various delays which have occurred, the Niclausse 
boilers in this vessel cannot be brought to final trial until 
they are more or less obsolete in pattern. It is believed, how- 
ever, that they have given very good results, but hardly such 
as might be expected from boilers of the most recent design. 

The English manufacturers of the Niclausse boiler have 
installed a certain number in England, in electric light 
stations and elsewhere, as well as in their own works, with 
the result of confirming their most favourable anticipations. 
It was only to be expected that use under novel conditions 
would show the way to improvement, and the experience 
of four years has led to many modifications in details. It 
has also led the manufacturers, who are engine builders as 
well, to decide upon the erection of separate works of very 
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large capacity in the neighbourhood of Chester, where the 
Niclausse boilers will soon be made with all the advantages 
of the best and most modern plant and arrangements. 


DISCUSSION, 


Sir W. H. White, in inviting discussion, said that, as the author 
had referred to other boilers, the discussion need not be confined to 
the Niclausse boiler alone. 

Major-General Webber asked how much ground W was 
saved by the Niclausse type over that required for beock- 
Wilcox boilers of the same power? He would also like to know 
the way in which the gases were baffled to get the best results. 

Sir Frederick Bramwell pointed out that it was the introduc- 
tion of higher pressures of steam which had made possible the use 
of water-tube boilers, as the volume of steam required was in this 
way much reduced. He proceeded to elicit more details as to the 
method of fixing the tubes, and agreed with the author’s remarks 
as regards economisers. The need of an economiser was a proof 
that the boiler was not doing ite . 

Prof. T. Hudson Beare mention e fact that some loco- 
motives with water-tube boilers were now being built for the 
London and South-Western 8 

Sir W. H. White said that the freedom from support of the 
inner ends of the tubes had much to commend it. He had, how- 
ever, heard that the tubes were apt to arch till the inner and 
outer ends touched. He could endorse what the author had eaid 
about the properties of different types of water-tube boilers used 
in the French navy. As regards the belated trials of the ‘‘Sea- 
gull” the figures would soon be to hand, bub ab t he had 
only newspaper reports to go by in judging the results of the 
recenb tesb. 

Mr. Mark Rebinson replied to the various queries raised, and 
said that frequent baffling was deemed unnecessary, as the air 
passage of the gases through the tubes abstracted practically all 

e heat. 
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Address to the Mathematical and Physical Section. 
BY J. H. POYNTING, D.SC., F.R.S., PRESIDENT OF THE SECTION. 
(Concluded from page 487.) 


In this country there is no need for any defence of the 
use of the molecular hypothesis. But abroad the movement 
from the position in which hypothesis is confounded with 
observed truth has carried many through the position of equili- 
brium equally far on the other side, and a party haa’ been 
formed which totally abstains from molecules as a protest 
against immoderate indulgence in their use. Time will show 
whether these protesters can do without any hypothesis, 
whether they can build without scaffolding or ladders. I fear 
that it is only an attempt to build from balloons. But the 
protest will have value if it will put us on our guard against 
using molecules and the ether everywhere and everywhen. 
There is, I think, some danger that we may get so accustomed 
to picturing everything in terms of these hyoptheses that we 
may come to suppose t we have no firm basis for the facts 
of observation until we have given a molecular account of 
them, that a molecular basis is a firmer foundation than direct 
experience. 

t me illustrate this kind of danger. The phenomena of 
capillarity can, for the most part, be explained on the assump- 
tion of a liquid surface tension. But if the subject is treated 
merely from this point of view, it stands alone—it is a portion 
of the building of science hanging in the air. The molecular 
hypothesis then comes in to give some explanation of the surface 
tension, gives, as it were, a supporting understructure con- 
nectin n with other classes of phenomena. But here, 
I think, the hypothesis should stop, and such phenomena as 
can be explained by the surface tension should be so explained 
without reference to molecules. They should not be brought 
in again till the surface-tension explanation fails. It is neces- 
ery to bear in mind what part is scaffolding and what is the 
building itself, already firm and complete. Or, as another 
illustration, take the second law of thermodynamics. I suspect 
that it is sometimes supposed that a molecular theory from 
which the second law could be deduced would be a better basis 
for it than the direct experience on which it was founded by 
Clausius and Kelvin, or that the mere imagining of a Maxwell's 
sorting demon has already disproved the universality of the 
law ; whereas he is a mere hypothesis grafted on a hypothesis, 
and nothing corresponding to his action has yet been found. 
There is more serious danger of confusion of hypothesis with 
fact in the use of the ether ; more risk of failure to see what 
is accomplished by its aid. In giving an account of light, 
for instance, the right course, it ap to me, is to describe 
the phenomena and lay down the laws under which they are 
grouped, leaving it an open question what it is that waves, until 
the phenomena oblige us to introduce something more than 
matter, until we see what properties we must assign to the 
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ether, properties not possessed by matter, in order that it may 
be competent to afford the explanations we seek. We should 
then realise more clearly that it is the constitution of matter 
‘which we have imagined, the hypothesis of discrete particles, 
which obliges us to assume an intervening medium to carry on 
‘the disturbance from particle to particle. But the vortex-atom 
‘hypothesis and Dr. Larmor's strain-atom hypothesis both seem 
‘to indicate that we are moving in the direction of the abolition 
‘of the distinction between matter and ether, that we shall come 
o regard the luminiferous medium not as an attenuated sub- 
stance here and there encumbered with detached blocks—the 
molecules of matter—but as something which in certain places 
exhibits modifications which we term matter. Or starting 
rather from matter, we may come to think of matter as no 
anger consisting of separated granules, but as a continuum 
with properties W round the centres, which we regard as 
atoms or molecules. 

Perhaps I may illustrate the danger in the use of the concep- 
tion of the ether by considering the common way of describing 
the electromagnetic waves, which are all about us here, as ether 
waves. Now in all cases with which we are acquainted these 
waves start from matter ; their energy before starting was, as far 
as we can guess, energy of the matter between the different 
parts of the source, and they manifest themselves in the receiver 
as energy of matter. As they travel through the air I believe 
that it is quite possible that the electric energy can be expressed 
in terms of the molecules of air in their path, that they are 
effecting atomic separations as they go. If so, then the air is 
quite as much concerned in their propagation as the ether 
between its molecules. In any case, to term them ether waves 
is to prejudge the question before we have sufficient evidence. 
Unless we bear in mind the hypothetical character of our 
mechanical coneeption of things, we may run some risk of 
another danger—the danger of supposing that we have some- 
thing more real in mechanical than in other measurements. 
For instance, there is some risk that the work measure of 
‘specific heat should be regarded as more fundamental than the 
‘heat measure, in that heat is truly a ‘mode of motion.” On 
‘the molecular hypothesis, heat is no doubt a mixture of kinetic 
‘energy and potential energy of the molecules and their con- 
stituents, and may even be entirely kinetic energy; and we 
may conceivably in the future make the hypothesis so definite 
that when we heat a gramme of water ldeg. we can assign such 
a fraction of an erg to each atom. But look how much pure 
agpo is here. The real superiority of the work measure 
of specific heat lies in the fact that it is independent of any 
particular substance, and there is nothing whatever hypothetical 
about it.* 

Another illustration of the illegitimate use of our hypothesis, 
as it appears to me, is in the attempt to find in the ether a fixed 
datum for the measurement of material velocities and accelera- 
tions, a something in which we can draw our co-ordinate axes so 
that they will never turn or bend. But this is as if, discon- 
tented with the movement of the earth’s pole, we should seek 
to find our zero lines of latitude and longitude in the Atlantic 
Ocean. Leaving out of sight the possibility of ethereal currents 
which we cannot detect, and the motions due to every ray 
of light which traverses space, we could only fix positions and 
directions in the ether by buoying them with matter. We know 
nothing of the ether, except by its effects on matter, and, after 
all, it would be the material buoys which would fix the posi- 
tions, and not the ether in which they float. The discussion of 
the physical method, with its descriptive laws and explanations, 
and its hypothetical extension of description, leads us on to the 
consideration of the limitation of its range. The method was 
developed in the study of matter which we describe as non- 
living, and with non-living matter the method has sufficed for 
the particular purposes of the physicist. Of course, only a little 
corner of the universe has been explored, but in the study of 
non-living matter we have come to no impassable gulfs, no 
chasms across which we cannot throw bridges of hypothesis. Does 
the method equally suffice when it is applied to living matter ? 
Can we give a purely physical account of such matter, likening 
ite motions and r to other motions and changes already 
observed, and so explaining them? Can we group them in laws 


* This risk of imagining one particular kind of measure more 
real than another, more in accordance with the truth of things, 
may be further illustrated by the common idea that mass accelera- 
tion is the only way to measure a force. We stand apart from our 
mechanical system and watch the motions and the accelerations 
of the various parte, and we find that mass accelerations have a 
certain significance in our system. If we keep ourselves outside 
the system and only use our sense of sight, then mass acceleration 
is the only way of describing that behaviour of one body in the 

resence of others which we term force on it. Bub if we go about 
n the system and pull and push bodies, we find that there is 
another conception of force, in which another sense than sight is 
concerned—another mode of measurement much more ancient and 
still far more extensively used—-the measurement by weight sup- 
pe Each method has ite own range; each is fundamental 
that range. Ib is one of the 8 practical problems in physics 
do make the pendulum give us the exact ratio of the units in the 
two systems. 


‘is it to the point, 


which will enable us to predict future conditions and positions ? 
The ancient question never answered, but never ceasing to 
press for an answer. Having faith in our descriptive method, 
let us use it to describe our real attitude on the question. Do 
we, or do we not, as a matter of fact, make any attempt to 
apply the physical method to describe and explain those motions 
of matter which on the psychical view we term voluntary ? Any 
commonplace example, and the more commonplace the more 
l at once tell us our practice whatever may 
be our theory. For instance, a steamer is going across the 
Channel. We can give a fairly good physical account of the 
motion of the steamer. We can describe how the energy stored 
in the coal passes out through the boiler into the machinery, 
and how it is ultimately absorbed by the sea. And the machinery 
once started, we can give an account of the actions and reactions 
between its various parts and the water, and if only the crew 
will not interfere, we can predict with some approach to 
correctness how the vessel will run. All these processes can 
be likened to processes already studied—perhaps on another 
scale—in our laboratories, and from the similarities prediction is 
possible. But nowthink of a passenger on board who has received 
an invitation to take the journey. It is simplya matter of fact that 
we make no attempt at a complete physical account and explana- 
tion of those actions which he takes to accomplish his ppor 
We trace no lines of induction in the ether connecting him with 
his friends across the Channel ; we seek no law of force under 
which he moves. In practice the strictest physicist abandons 
the physical view, and replaces it by the psychical. He admits 
the study of purpose as well as the study of motion. He has 
to admit that here his physical method of prediction fails. In 
physical observations one set of measurements may lead to the 
prediction of the results of another set of measurements. The 
equations expressing the laws imply different observations with 
some definite relation between their results, and if we know 
one set of observations and that definite relation we can predict 
the result of the other set. But if take the psychical view of 
actions, we can only measure the actions. We have no inde- 
pendent means of studying and measuring the motions which 
preceded the actions, we can only estimate their value by the 
consequent actions. If we formed equations, they would be 
mere identities with the same terms on either side. The con- 
sistent and persistent physicist, finding the door closed against 
him, finding that he has hardly a sphere of influence left to him 
in the psychical region, seeks to apply his methods in another 
way by assuming that if he knew all about the molecular 
positions and motions in the living matter, then the ordinary 
physical laws could be applied and the physical conditions at 
any future time could be predicted. He would say, I suppose, 
with regard to the Channel passenger, that it is absurd to begin 
with the most complicated mechanism, and seek to give a 
physical account of that. He would urge that we should take 
some lower form of life where the structure and motions are 
simpler, and apply the physical methods to that. 
ell, then, let us look for the physical explanation of any 

motion which we are entitled from its likeness to our own action 
to calla voluntary motion. Must we not own that even the 
very beginning of such explanation is as yet non-existent? It 
appears to me that the assumption that our methods do apply, 
and that purely physical explanation will suffice to predict all 
motions and changes, voluntary and involuntary, is at present 
simply a gigantic extra-polation, which we should unhesitatingly 
reject if it were merely a case of ordinary physical investiga- 
tion. The physicist when thus extending his range is ceasing 
to be a physicist, ceasing to be content with his descriptive 
methods in his intense desire to show that he is a physicist 
throughout. Of course we may describe the motions and 
changes of any type of matter after the event, and in a purely 

hysical manner. Andas Prof. Ward has suggested, in a most 
important contribution to this subject which he has made in his 
recently published Gifford lectures, where ordinary physical 
explanations fail to give an account of the motions, we might 
imagine some structure in the ether, and such stresses between 
the ether and matter that our physical explanations should still 
hold. But, as Prof. Ward says, such ethereal constructions 
would present no warrant for their reality or consistency. 
Indeed, they would be mere images in the surface of things to 
account for what goes on in front of the surface, and would have 
no more reality than the images of objects in a glass. If we 
have full confidence in the descriptive method, as applied to 
living and non-living matter, it appears to me that up to the 
present it teaches us that while in non-living matter we can 
always find similarities ; that, while each event is like other 
events, actual or imagined, in a living being there are always 
dissimilarities. Taking the psychical view—the only view which 
we really do at present take—in the living being there is always 
some individuality, something different from any other livi 
being, and full prediction in the physical sense and b hysioal 
methods is impossible. If this be true, the loom of Nature is 
weaving a pattern with no mere geometrical design. The threads 
of life, coming in we know not where, now twining together. 
now dividing, are weaving patterns of their own, ever increasing 
in intricacy, ever gaining in beauty. 
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_ SHOREDITCH. 

It is a great pity that a most gratifying success is 
handed over to adverse criticism by the mistaken 
and misleading way of keeping accounts. The 
officials and the authorities at Shoreditch are of 
course interested in showing that their estimates 
have been fulfilled to the letter, and this ought to 
satisfy them, instead of attempting to put a clearly 
fictitious value upon the success of the undertaking. 
We have considerable hesitation in making ary 
reference to these accounts, but it is advisable 
we should do so in order to counteract, if possible, 
the views expressed by other critics. Let us state 
clearly our text. It is this. The Shoreditch under- 
taking, the more closely it is examined, can be 
shown to be eminently successful, yet the method 
of presenting the accounts serves to permit interested 
parties to hint that the success is merely 4 
paper success, and not one in reality. Only one 
or two of the items need be examined here. The 
Shoreditch electricity works are a combined system 
of refuse destruction and electrical energy genera- 
tion. The cost of refuse destruction should certainly 
be given, but surely the value of the steam gene- 
rated should be credited to the refuse destructor's 
accounts, as should also the value of any other 
by-product obtained by the destruction of the 
refuse. Suppose, for example, that clinker was 
sold to the extent of five hundred pounds 
during the year, surely this would be credited 
so as to diminish the gross cost of the destructor 
working, and permit the true net cost to be 
obtained. Steam is a by-product, and its value 
should be placed to the favour of the destructors 
and against the electric generating plant. As it is, 
the destructors are not given this advantage, but 
the generating plant is so favoured. So far as the 
accounts of the Vestry are concerned, the final 
result is the same, though to the outsider who 
considers only one part of the work of the Vestry, 
the result is better or worse than the actual 
facts according to the department under considers- 
tion. The balance-sheet of the Vestry is one thing, 
but the balance-sheet of any particular department 
is another. This method of keeping the accounts 
gives a profit of nearly seven thousand five hundred 
pounds to the electric light undertaking, but, as we 
say, this is obtained by charging the destructor 


accounts with the cost of electrical energy while 


seemingly giving its steam away. We cannot 
say what the cross charge ought to be, but 
whatever it is—and it must be pretty large—the 
total cost of refuse destruction should be less by 
that amount. It seems to us that an extremely 
bad policy is being pursued because certain 
men fear adverse criticism, and therefore want 
things to look better than they really are. Surely 
it 18 of as vital importance to the district that 
refuse destruction should be carried out economi- 
cally, as to make believe that another depart- 
ment has done better than it really has. The 
sum shown on the balance-sheet of the electrical 
undertaking does not go to the relief of the rates, for 
the simple reason that it is made larger by making 
the loss or cost- of refuse destruction so much 
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larger. This is practically a reiteration of our 
criticism of last year, but it is amply justified. 
Upon the whole, the Shoreditch people ought to be 
satisfied. Even by correcting these cross charges 
and keeping the books in an accurate manner, it 
would be found that dust destruction costs some 
thousands per annum less, and in all probability 
the whole of the public lighting of the district is 
paid for by the true profits of the electrical under- 
taking. In our opinion this is as far as profit- 
making should go in electric light undertakings by 
municipal bodies. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.“ 


TELEPHONE RATES. 


SIR, —It is to be hoped that telephone subscribers will 
not be lulled into inactivity by the recent announcement of 
the National Telephone Company that while the present 
rates for unlimited use are to be maintained, a new mini- 
mum tariff of £3. 10s. per annum, plus 1d. per call, is to 
be introduced. 

The new proposal is economically preposterous. It may 
seem reasonable to a company overburdened with watered 
capital, but the consumer’s standpoint should be the price 
at which a municipality or a new company could give a 
service. 

I have always asserted, and my contention is supported 
by experience and by all independent experts, that an 
inclusive unlimited service can be profitably given in any 
town in the United Kingdom, except London, for £5. 5s. 
per annum, without restriction as to distance. If a maxi- 
mum unlimited rate conjoined with a minimum limited rate 
be desired, then £5. 15s. per annum for the first, and £2 
per annum with 1d. per call for the second, should suffice. 

Counting 300 working days to the year, the minimum 
subscriber could then call twice a day for £4. 10s. per 
annum, as against £6 per annum under the new National 
tariff, and a maximum subscriber could call as often as he 
liked for £5. 15s., as against the National’s corresponding 
£8 in some towns and £10 in others, it being always 
remembered that the National charges are for limited 
distances, generally not exceeding half a mile from the 
exchange, while the £5. 15s. covers any distance. 

The National Company has itself quite recently given 
conclusive proof that my figures are correct, or, rather 
unduly high, for in the island of Jersey, in consequence of 
threatened competition, its rates are now £6 per annum for 
unlimited use, and £1. 10s. per annum, with 1d. per call, 
for those who do not originate many conversations! This 
points the way to the true and only remedy—competition. 

By persisting with competitive schomes, and by that 
means alone, the British telephone user will some day—not 
far distant, I ho btain treatment approximating to that 
enjoyed by his Continental and Colonial brethren. How 
can the National Company’s proposed new tariff be justified 
in view of ita actual practice in Jersey, which, with its area 
of 54 square miles, is of greater extent than most of the 
provincial telephone areas ? That is a question which those 
inclined to accept the new proposals as satisfactory should 
not only ask, but insist upon having answered.—Y ours, etc., 

A. R. BENNETT, Telephone Engineer to the Corporation 

of Glasgow, States of Guernsey, etc. 

44, Manor Park-road, Harlesden, N.W., Oct. 9, 1899. 


PLATINUM THERMOMETRY. 


The following is an abstract of a report prepared by 
Prof. H. L. Callendar for the Electrical Standards Com- 
mittee. The paper was read before the British Association 
at- Dover; in Section A; and is as: follows: The following 


are submitted in consideration of the importance of 
adopting a practical thermometric standard for the accurate 
verification and comparison of scientific measurements of 
temperature. The gas thermometer, which has long been 
adopted as the theoretical standard, has given results so 
discordant in the hands of different observers at high 
temperatures, as greatly to retard the progress of research. 
The arguments in favour of the adoption of the platinum 
resistance thermometer as a practical standard were given 
by Prof. H. L. Callendar in a paper on The Practical 
Measurement of Temperature,” communicated to the Royal 
Society in June, 1886, and published in the Phil. Trans. in 
the following year. These arguments have since been con- 
firmed and strengthened by the work of many indepen- 
dent observers. The Electrical Standards Committee 
of the British Association has done so much in the 
past with reference to the adoption of the present 
electrical standards, and more recently in connection 
with the adoption of the joule as the absolute unit of 
heat, that it would appear to be the most appropriate 
authority for the discussion and approval in the first 
instance of proposals relating to an electrical standard 
of thermometry. The suggestions for the standard scale 
of temperature here proposed may be embodied in the 
following resolutions : 


1. That a particular sample of platinum wire be selected, 
and platinum resistance thermometers constructed to serve 
as standards of the platinum scale of temperature. (NVote.— 
A degree centigrade of temperature on the scale of a 
platinum resistance thermometer correspoads to an increase 
of resistance equal to the hundredth part of the change 
of resistance between Odeg. and 100deg. C. In other 
words, temperature, pt, on the platinum scale is defined 
by the formula 


pt=100 (R-R°)/ (R -R°), 


in which the letters R, R', and R stand for the resistances 
of the thermometer at the temperatures p t, Odeg., and 
100deg. C. respectively. The melting point of ice is taken 
as the zero of this scale in accordance with common usage.) 

„That the scale of temperature, £ deduced from the 
standard platinum scale by means of the parabolic difference 
formula, 

tt (t / 100 - 1) ¢/100, 


which has been proved to give a very close approximation 
to the true or thermo-dynamic scale, be recommended for 
adoption as a practical standard of reference, and be called 
the British Association scale of temperature. (Note.—The 
gas thermometer would still remain the ultimate or theo- 
retical standard, and the exact relation of the British 
Association scale to the absolute scale would be the 
subject of future investigation. In the present state of 
experimental science, the difference between the two scales 
over the greater part of the range is less than the prob- 
able errors of measurement with the gas thermometer, 
and the possible accuracy of measurement with a platinum 
thermometer, especially at high temperatures, is of a much 
higher order than with the thermometer. Measure- 
ments directly referred to the British Association scale 
would therefore be of greater permanent value, because 
they could be subsequently corrected when the relation 
between the ecales had been more accurately determined. 

3. That the value of the difference coefficient d in the 
parabolic difference formula be determined for the British 
Association standard thermometers by reference to the 
boiling point of sulphur as a secondary fixed point in the 
manner described by Callendar and Griffiths, Phu. Trans. A., 
1891. (Note.—It is probable that this method gives the 
best results over the whole range at temperatures above 
- 100deg. C. At very low temperatures there appear to 
be singularities in the resistance variation of metals which 
require further investigation. The boiling point of liquid 
oxygen would be a more convenient secondary fixed point 
to choose for low temperature research, especially for testing 
thermometers the construction of which did not permit 
seat exposure to a temperature as high as that of boiling 
sulphur. 

4. That the temperature of the normal boiling point of 
sulphur under a pressure of 760mm. of mercury reduced 
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to oreg S and latitude 45deg., be taken for the pu 
of the British Association scale as 444'53deg. C., as deter- 
mined by Callendar and Griffiths (loc. cit.), with a constant 
ressure air - thermometer. (Note.— Until the relation 
etween the various gas-thermometer scales, and the 
expansion of glass and porcelain, have been more accu- 
rately determined, it does not appear that anything would 
be ae by changing this value to which so much accurate 
work has already been referred.) 

5. That a sub-committee be appointed to direct and 
supervise such measures as may be thought desirable for 
carrying these proposals into effect, and to report to the 
Electrical Standards Committee before the next meeting. 

6. That application be made for a grant of £50 from 
the funds of the British Association for the construction 
and standardisation of the British Association standard 
thermometers and for incidental expenses. 

It is intended that the above proposals, after having 
been submitted to the Electrical Standards Committee for 
emendation, should be presented to Section A in the form 
of a report for general discussion. 


THE MUTUAL INDUCTION OF COAXIAL HELICES. 


The following is an abstract of a paper read by Lord 
Rayleigh before Section A of the British Association at 
Dover on the above-mentioned subject. The investigation 
was undertaken for the benefit of the Electrical Standards 
Committee : 


Prof. J. V. Jones has shown that the coefficient 
of mutual induction, M, between a circle and a coaxial 
helix is the same as between the circle and a uniform 
circular cylindrical current-sheet of the same radial and 
axial dimensions as the helix, if the currents per unit length 
in helix and sheet be the same. This conclusion is arrived 
at by comparison of the integrals resulting from an applica- 
tion of Neumann’s formula; and it may be of interest to 
show that it may be deduced directly from the general 
theory of lines of force. In the firat P88 it may be well 
to remark that the circuit of the helix must be sup to 
be completed, and that the result will depend upon the 
manner in which the completion is arranged. In the general 
case the return to the starting point might be by a second 
helix lying upon the same cylinder; but for practical 

urposes it will suffice to treat of helices including an 
Integral number of revolutions, so that the initial and final 
points lie upon the same generating line. The return will 
then naturally be effected along this straight line. 

Let us now suppose that the helix, consisting of one 
revolution or of any number of complete revolutions, is 
situated in a field of magnetic force symmetrical with 
respect to the axis of the helix. In considering the 
number of lines of force included in the complete circuit, 
it is convenient to follow in imagination a radius vector 
drawn perpendicularly to the axis from any point of the 
circuit. The number of lines cut by this radius, as the 
complete circuit is described, is the number required, and 
it is at once evident that the part of the circuit corre- 
a Wo the straight return contributes nothing to the 
total. As regards any part of the helix corresponding to 
a rotation of the radius through an angle d 6, it is equally 
evident that in the limit of the number of lines cut 
through is the same as in describing an equal angle of 
the circular section of the cylinder at the place in 

uestion, whence Prof. Jones's result follows imme- 

lately, Every circular section is sampled, as it were, 
by the helix, and contributes proportionately to the 
result, since at every point the advance of the vector 
ogi to the axis is in strict proportion to the rotation. 
t is remarkable that the case of the helix (with straight 
return) is simpler than that of a system of true circles in 

rallel planes at intervals equal to the pitch of the helix. 

e replacement of the helix by a uniform current-sheet 
shows that the force operative upon it in the direction 
of the axis (d M/d z) depends only upon the values of M 
rh ages to the two terminal circles. 

f the field is iteelf due to a current flowing in a helix, 
the condition of symmetry about the axis is only approxi- 


mately satisfied. The question whether both helices may 
be replaced by the corresponding current-sheets is to be 
answered in the negative, as may be seen from consideration 
of the case where there are two helices of the same pitch 
on cylinders of nearly equal diameters. In one relative 
position of the cylinders the Ba are in close proximity 
throughout, and the value of M will be large, but this state 
of things may be greatly altered by a relative rotation 
through two right angles. 

But although in strictness the helices cannot be replaced 
by current-sheets, the complication thence arising can be 
eliminated in experimental applications by a relative rota- 
tion, for instance, if the helix to which the field is supposed 
to be due rotated the mean field is strictly symmetrical, 
and accordingly the mean, M, is the same as if the other 
helix were replaced by a current-sheet. A further applica- 
tion of Prof. Jones's theorem now proves that the first 
helix may also be so replaced. Under such conditions as 
would arise in practice the mean of two positions, distant 
180deg., or, at any rate, of four, distant 90deg., would 
suffice to eliminate any difference between the helices and 
the corresponding current-sheets, if, indeed, such differences 
were sensible at all. The same process of averaging suffices 
to justify the neglect of spirality when the observation 
relates to the mutual attraction of two helices as employed 
in current determinations. 


ON A METHOD OF MEASURING THE FREQUENCY 
OF ALTERNATING CURRENTS.* 
BY HARRISON W. SMITH. 


The following is a brief description of a method 
recently employed at the Massachussetts Institute of 
Technology for measuring variations in the frequen 
of currents of about 120 alternations per second. Wi 
the exception of Fig. 2, the diagrams are not drawn 
to scale, while Fig. 1 is devoted largely to the = 
ment of connections used in the electrical driving of the 
tuning-fork. 
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A weighted fork (Fig. 1) is mounted horizontally, and is 
provided with a metallic contact-maker, D, consisting of a 
sharp-pointed style attached to the prong, S, which vibrates 
over a smooth surface formed by two blocks of ivory, II. 
separated by a sheet of platinum about 0:02in. thick. The 
ivory blocks are firmly clamped together, and the surface 
is then highly polished, so that the style while vibrating 
and pressing lightly against it shall encounter as little 
friction as possible. This part of the contact-maker is 20 
mounted as to be capable of vertical adjustment in order 
that the style may make contact with the platinum at the 
middle of the stroke of the prong. The contact-maker is 
then connected in series through the fork with a telephone 
(Fig. 1) and attached at L to the source of alternating 
current, the frequency of which is to be measured. When, 
now, the fork is set in vibration, the style makes contact 
at the middle of each stroke of the prong, and if the 
periodicity of the alternating current is the same as that 
of the fork, the contacts will occur at the same point on 
each successive current wave; there will then be a steady 
sound in the telephone or no sound, depending on the 
difference of phase between the current and the fork. If, 
however, the periodicity of the current and fork differ 
slightly, there will be fluctuations of sound causing marked 
“beats”; the frequency of the beats depending on the 
amount by which the periodicity of the current and fork 
differ. The weights, W W, are then adjusted by repeated 


* From the Technology Quarterly. 
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trials until there are no beats, and as the fork has been 
previously rated, we know directly the periodicity of the 
current. 

Fig. 2 indicates the manner in which the beats occur. 
A B and A C on the same scale represent, respectively, 10 
complete sinusoidal alternations of current and 10 single 
vibrations of the fork ; 10 vibrations of the fork occupying 
the same time as 104 alternations of the current. If, then, 
KI, K, etc., are the points at which the fork makes con- 
tact, it follows that ordinates to the current curve, at 
corresponding points, will indicate the strength of the 
current in the telephone, and consequently the intensity of 
the sound. The curve of which X Y is an ordinate is, then, 
the “sound” curve, and there is one beat for every half 
9055 by which the current precedes or lags behind the 
ork. An inspection of the curve shows that if the 
frequency of the current were one-half as great, or 14 times 
as great as showu in Fig. 2 (the 3 of the fork 
remaining unchanged), there would again be no beats. 


NX 
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Thus, as is in general the case, it is necessary to know 
approximately the periodicity which is to be measured 
accurately. 1 follows, further, that a given fork will 
measure periodicities other than those at which it is rated. 
If the fork, for example, has a range from 110 to 130 single 
vibrations per second, it will, as we have seen, measure 
periodicities ranging from 110 to 130 complete alternations 
per second. If, however, the periodicity of the current 
were between 55 and 65, or between 165 and 195, the fork 
could still be adjusted for no beats, so that the same fork 
will serve equally well for measuring periodicities ranging 
within those limits. 

As shown above, under the conditions where one single 
vibration of the fork is nearly equal in time to one alter- 
nation of the current, one beat occurs for every half period 
by which the current differs from the fork. Therefore, if 
the source of current is a dynamo giving 120 alternations 
per second, and the fork is adjusted for no beats, and the 
speed of the dynamo then changes sq that there is one beat 
every five seconds, we know that the speed of the dynamo 
has changed by one alternation in 10 seconds, or by one 
part in 1,200. This suggests a method of measurin 
fluctuations in speed of any machine to which a sm 
alternating generator can attached ; if applied to an 
engine it would show the controlling action of the 
governor. For this purpose it would be ne to 80 
adjust the fork that ita period would always be greater or 
less than that of the current ; for if, when the periodicity 
of the current were fluctuating, the fork and current came 
sometimes into unison, there would be no convenient means 
of determining from the beats when they occurred whether 
the periodicity of the current had increased or decreased. 
For continued observations it might be desirable to 
substitute for the telephone some simple recording device. 

The method of driving the fork electrically is a modifica- 
tion of the method of W. G Gregory (Phu. Mag., December, 
1889, p. 490). The fork is magnetised with its prongs 
forming the north and south poles, between which is 
mounted an electromagnet, M (Fig. 1). This et is 
connected to the secondary coil of a small ing transformer, 
T, which bas two primary coils, P, and P, wound in 
opposite directions. A and B are mercury contact-makers 
connecting a storage cell, E, to the coils, Pi and P,, respec- 
tively, and so adjusted that, at about the middle of the 
stroke of the prongs, the circuit is simultaneously closed in 
one and opened in the other. Thus, when the prongs are 
approaching each other, the current is flowing in P, until 
the prongs reach the middle of their stroke; at that point 
the circuit in P, is broken, and that in P, is closed. The 
current in P, then reverses the magnetism of the core, 
inducing a momentary current in S, which causes M to 
exert an attraction on the prongs, N and S. When, 
however, the prongs are receding from each other, the 
circuit is opened in Pi and closed in P, and the induced 


current in S causes M to exert a repulsion on N and S, 
The fork receives an impulse, then, at the middle of each 
stroke. Gregory uses but one primary coil on the trans- 
former, and the fork is driven by the induced currents due 
to making and breaking the primary current. As, however, 
the change in magnetic flux in a soft-iron, closed-circuit 
transformer is more than 10 times as great when the 
magnetising force is reversed as when it is simply removed, 
the modified method admits of the use of very much less 
current in the primary circuit. The core of the transformer 
was a ring consisting of 125 turns of No. 23 iron wire, with 
a mean diameter of 8cm. The secondary coil consisted of 
250 turns of No. 20 copper wire wound outside the two 
primary coils, each of which had 150 turns of No. 24 
copper wire. Less than one-third of an ampere was suff- 
cient to drive the fork. Moreover, the use of two coils, 
together with the smaller current, reduced the sparkin 

very materially, and, with a condenser, C, of 0'3 ieee 
across the contacts, the sparking was scarcely perceptible. 


ANOTHER CONTACT SYSTEM. 


Mr. W. H. Merriman has forwarded to us the following 
description of a rising stud contact for electric tramways, 
for the design of which we presume he is responsible. 0 
general idea of a contact to rise from the road surface in 
order to make connection with a collector on the car is a 
good one, as it does away with the necessity of using pro- 
jecting contact studs. The advisability or otherwise of 
such systems is really an engineering question, and in 
certain cases can only be proved by actual trial. In the 
arrangements made in the system described below we should 
say that the great trouble would be due to stones and grit 
working in beneath the bar or strip which has to be 
depressed. Any such grit working in would not easily be 
removed, and in time the cars would be unable to depress 
the bar sufficiently to make contact. We fancy that, if 
carefully looked into, it will be seen that a large number of 
treadles and projecting contacts will have to be used in order 
to prevent the contact projecting after a car has passed. 
This is especially the case if the track is to be used for cars 
running in either direction. Mr. Merriman’s description of 
his arrangements by which the weight of the car is made 
to actuate the rising contact studs is as follows : 

Asthe car travels along, the flanges of the wheels press the 
treadle, A (Fig. 1), and with it the short plunger, B, thereby 
depressing the shorter arm of the lever; the treadle, A, 
may be either a rigid bar of a length equal to the wheel- 
base of the car, or, preferably, a continuous flexible strip 


ROAO LEVEL 
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of steel, as shown in the lower diagram in Fig. 2, In either 
case it is held up in its normal position by the studs, B, 
which are placed at intervals along the ve in the rails, 
equal to the wheel-base of the car. e shorter arm of 
the lever being depressed the longer arm rises, carrying 
with it, by means of the flexible coupling, f, the contact 
stud, C C, which, when it is raised, makes electrical contact 
at D with a split ring, or other convenient arrangement, at 
E, which is in direct connec ion through a fuse with the 
main feeder. The top of tho contact stud, when raised, 
presses against a collecting ska“e fixed at the bottom of the 
car, a firm rubbing contact b:ing encased by the spiral 
spring, 81. Above the flexi'le coupling, a similar spring, 
82, below this coupling ensures the top of the contact stud 
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being firmly bedded down on the rubber washer, r, thereby 
keeping the box containing the mechanism watertight. At 
the end of the longer arm of the lever is fixed a weight 
sufficiently heavy to prevent anything less than the 
weight of the car depressing the treadle and conse- 
quently raising the contact stud, and, at the same 
time, to ensure the contact stud falling back promptly 
into its normal position as soon as the car wheels have 
passed over the treadle. It will, of course, be advisable to 
make the body of the car as long as possible in proportion 
to the wheel-base to ensure the contact stud falling back 
before the end of the car has passed over it, and, conversely, 
to prevent the possibility of it rising before it is covered by 
the front part of the car. Thus it will be seen that the 
stud is only raised, and consequently “alive,” while the car 
is actually passing. The lower end of the contact stud 
may, if necessary, be in the form of a dashpot to break the 
jar of the falling weight. A similar treadle and weighted 
ever fixed to the opposite rail may be used to operate a 
quick-break switch, and thereby doubly ensure the contact 
stud from being “alive after the car has passed, and an 
extension at the same level as the collecting skate may be 
used to “earth ” the stud should it by any chance fail to 
fall back in time. One of the advantages claimed for this 
system is that the top of the treadle being level with the 
top of the rail, there is no ve to catch the wheels of 
passing vehicles and bicycles. Fig. 1 shows a sectional 
drawing of the essential parts of this device, while Fig. 2 
shows a diagram of the electrical connections with the 
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alternative systems of rigid and flexible treadles, two of the 
plungers, B, being shown depressed as the car wheels pass 
over them, and consequently two of the contact studs, C, 
are raised. 


6 
ACTION OF FLEXIBLE TREAOLES 


PORTABLE ELECTRIC MOTORS. 


We have received from the Electrical Com 
Charing Cross-road, a copy of their new catalogue of 
portable drilling machines and electric motors. uring 
the past decade the driving of machines and tools by 
electricity has increased to such an extent that there 
is almost a difficulty in supplying the necessary plant. 
The Electrical Company have endeavoured to cope 
in a measure with this demand, and have turned their 
attention not only to the utilisation of large motors, but 
also to the manufacture of small portable motors. A 
speciality is made of portable sets, consisting of a drilling 
machine with a motor attached. With these sets holes may 
be drilled in any direction, as when necessary the drilling 
machine can be detached from the motor, being only con- 
nected to it by a flexible spindle. Wheels are provided on 
the cases containing the sets, so as they can be easily moved 
from place to place. 

The motors for driving the drilling apparatus are made 
for either direct or three-phase current, and variations in 
speeds are effected by a double cogwheel reduction gear. 
From this reduction gear a coupling transmits the power 
to an intermediate spindle, at a speed of 210 or 450 
revolutions per minute. The portable direct-current 
motors are contained in a cast-iron dust and water proof 
case. In this case also are a starting resistance and a 
drum, with contact, for winding up the connection cable. 
The three-phase motors are also protected by ‘cast-iron 
cases, except a special motor for driving breast drills. 
Their ed apart from the reduction gear, is variable 
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up to 1,440 revolutions. From the illustrations iven, 
these motors appear to be very compact and able to 
be moved quickly from place to place. Illustrations are 
also given of the drills, drill stands, and a distributor 
for use when more than one drill is to be driven. 
This distributor has five connections, one of which is 
connected to the motor and the others to drills as required. 
The catalogue contains also illustrations and specifications 
of fixed speed drilling machines with motors on a common 
base-plate. Either direct or three-phase motors may be 
used with these high-speed drillers. The prices of these 
latter sets, drills and motors, vary from £40 to £75 for 
direct-current motors, and from £37 to £66 for three-phase 
motors. The catalogue itself is very tastefully arranged, 
and the illustrations are extremely clear. 


ENGLISH TRAMCARS. 


We are pleased to hear that the Liverpool Corporation 
at their meeting held on Oct. 5 accepted the tender of 
Messrs. Dick, Kerr, and Co., Limited, for 200 complete 
electric tramcars. This brings up the whole number of 
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motors and cars ordered by the Liverpool Corporation from 
this firm to 304 cars with 620 motors. The point which 
pleases us most in connection with this contract, is that 
the whole of the cars and motor equipment will be 
manufactured in England. All the work will be done 
at Preston, the car bodies being made at the workshops 
of the Electric Railway and Tramway Carriage Works, 
Limited, while the motors and controllers will be manu- 
factured by the Electrical Equipment Syndicate. The 
workshops of this syndicate are to be completed by 
Dec. 31. These new works at Preston are designed 
and equipped to turn out 3,000 tramway motors 
and dynamos up to 50,000 b.p. in the aggregate in 
the course of a year. Although these figures may seem 
large, if looked at by the side of the above-mentioned 
order, the wisdom of fixing the possible output high is 
readily seen. Thus five such orders as the company has 
now in hand for Liverpool would take the output of the 
works for one year. As regards the delivery of these cars, 
the guarantee is that 50 cars should be supplied quarterly. 
The illustration we give herewith shows the general design 
of these Liverpool tramcars. 


ELECTRIC LIGHT PROVISIONAL ORDERS. 


The Board of Trade have in consequence of the passing 
of the Electric Lighting (Clauses) Act of last session issued 
a revised model form of electric lighting provisional orders, 
and have kindly sent us a copy of the same. The advantage 
of the recent change is at once apparent, as the length of 
the order is reduced to two pages. The moat radical change 
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of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 

QUESTIONS. 


209. A series-wound motor is driven by a series- wound dynamo. 
It is found that when the motor is heavily loaded it works 
all right. On a light load, however, it works by jerks. 
The motor starts, gets up speed, and then stops or almost 
stops. It then speeds up again, and so on. Why is this /— 
J. C. R. 


made is that the new model form does not contain any 
provision empowering local authorities as electric lighting 
undertakers to transfer their powers, duties, and liabilities. 
The Board of Trade will not insert such provisions in any 
orders save in circumstances of a very special character. 
This is a good move, and tends to prevent orders being 
granted to authorities who never intend to carry out an 
electric lighting scheme. Overhead wires are aloo men- 
tioned particularly, and it is made clear that they will not 
be allowed save in very exceptional cases. The full text 
of the model order is as follows: 


PROVISIONAL ORDER 


GRANTED BY THE BOARD oF TRADE UNDER THE ELECTRIC 
Liautine Acts, 1882 AND 1888* To (name of Undertakers) 
IN RESPECT OF (name of borough or district in whieh the 
area of supply is situated). 

Short Title.—1. This order may be cited as the 
Electric Lighting Order, 19 ö 

Incorporation of the Electric Lighting (Clauses) Act, 1899.— 
2. The provisions contained in the schedule to the Electric 
Lighting (Clauses) Act, 1899 (with the exception of Sections 83 
and 84 of that schedulet), are incorporated with and form part 
of this order. l 

Undertakers.—3. The undertakers for the purposes of this | 
order and within the meaning of Section 2 of the schedule to 
the Electric Lighting (Clauses) Act, 1899, are thet 

Area of Supply.—4. The area of supply for the purposes of 
this order and within the meaning of Section 4 of the schedule 
to the Electric Lighting (Clauses) Act, 1899, shall be the area 
which is described in the first schedule to this order, and is | 
more particularly delineated on the map deposited together 
with this order at the Board of Trade by the undertakers, and 
signed by an assistant-secretary to the Board of Trade. 5 

Power to Break up Streets, etc.—5.§ Subject to the provisions 
incorporated with this order, the undertakers are specially 
authorised by this order to break up the streets not repairable 
by the local authority which are mentioned in the second 
schedule to this order, and the railways and tramways which 
are also mentioned in that schedule. . 

Compulsory Works.—6. The streets and parts of streets 
throughout which the undertakers are to lay down suitable 
and sufficient distributing mains for the purposes of general 
supply within a period of two years after the commencement 

Maximum Prices.—7. The maximum prices which may be 
charged by the undertakers as mentioned in Section 32 of the 
schedule to the Electric Lighting (Clauses) Act, 1899, are those 
stated in the fourth schedule to this order. 

Deposite.—8||. The sum to be deposited or secured in pur- 
suance of Section 5 of the schedule to the Electric Lighting 
(Clauses) Act, 1899, is pounds, 

Commencement of Order.—9. This order shall come into force 
upon the day when the Act confirming this order is passed, and 
that day, for the purposes of the Electric Lighting (Clauses) 
Act, 1899, shall be the commencement of this order. 


[N.B.—Where an order is granted to a company or person 
having overhead wires already installed, a clause will be inserted 
providing for their removal except in special circumstances. | 


The usual schedules follow. 


210. What are the advantages and disadvantages of the use of 
power-gas and gas-engines to drive electrical machinery (a) 
for a small station ; 6) for a large station ?—P. T. 


ANSWERS. 

Question No. 203.—Discuss the relative economy of two systems of 
power distribution for works consuming 250 b. h. p. Case 1: 
Steam- engine and shafting erected at the works, which are 
distant four miles from nearest railway station, coal being 
conveyed by road (rising 700ft.) at a cost of 3s. 4d. per ton 
for cartage. Case 2: An installation of seven electromotors 
at the works supplied by a current from a generating station, 
to be erected four miles distant, where coal can be delivered 


on rail. 

Best Answer to No. 203 (awarded 10s.).—In order to give 
a full comparison of the relative economy of the two 
systems much fuller information than that contained in-the 
question would be necessary, for while the actual cost of 
running per horse-power hour might easily be obtained, 
this would not be a fair comparison, as in each case the 
interest on the capital sum expended on plant should be 
added, and to arrive at this the actual number of hours 
worked must be known, as the interest per annum must be 
dividod by tho number of bours worked if the basis is to 
be per horse-power hour, or if the basis is to be on a year's 
ranning, the total cost of the annual work must be com- 
pared. A second point of vital importance is the nature 
and extent of the “ works”; it is a well-known fact that 
while in a compact mill little is gained by electric driving, 
yet in scattered works where long line shafts are required 
50 per cent. or more of the power generated will be 
absorbed by the belting and shafting, and that fully 80 per 
cent. of this loss may be saved by the use of motors. For 
full particulars of the value and nature of these losses I 
would refer the reader to a paper read before the North of 
England Institute of Mining and Mechanical Engineers by 
Mr. Siemens on “Electric Transmission of Power” in 
December, 1894, and also to a pamphlet, now unfortunately 
out of print, on the same subject by Mr. T. L. Miller, of 
Liverpool. 

As the data required for a full exposition is omitted, we 
will take two cases : (a) a compact mill working 54 hours 
per week for 50 weeks in the year; (b) a scattered. works, 
say a paper mill, working 120 hours per week for 50 weeks 
in the year. In both cases we will assume that the horse- 
power required to drive the looms or machinery is 250, and 
whatever is absorbed by friction, etc., is in addition to this. 
Now, in our first case the nature of the mill is such that, 
taking the average of weaving sheds, 35 per cent. is lost in 
friction, and of this we may consider that 20 per cent. is 
absorbed by the lines of main shafting, etc., that would be 
done away with were electromotors adopted. The first 
calculation necessary is that of the first cost of the two 
systems, and we are at once met dy a difficulty—viz., what 
would be the value of the line shafting, gearing, and 
belting saved by the employment of motors? This value 
could only be definitely found from plans of the mill, but 
as main shafting is very expensive, owing to the massive 
pedestals, hangers, brackets, etc., together with the large 
diameter of the shafting itself, and, judging from practical 
experience, I think if we set the value of the motors, 
starting switches, and wiring inside the building, leaving 
out the cost of the generator, against the cost of the main 
shafting, it will be fair for both systems. Although for 
ordinary driving the engine will probably cost more than a 
high-speed engine for the generator, yet, as in the absence 
of full details we cannot pretend to be exact to a couple of 
hundred pounds, we may set down the items for boilers 
and engines as the same for each system, which will leave 
the generator, line wire, and poles as an extra coat for the 
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QUESTIONS AND AN SW ERS. 


Under this heading we insert questions and answers 
of a practical character relating to central- station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 


is In Scotch orders add, and the Electric Lighting (Scotland) 
ct, 1890.“ 

+ In Scotch orders Section 84 only ; in Irish orders Section 83 
only must be excepted. | : 

+ A company registered ander the Companies Acts should be so 
described, and the address of the registered office should be added. 

§ See Section 12 of the schedule to the Electric Lighting 
(Ciauses) Act, 1899. 
of this order, as mentioned in Section 21 of the schedule to the 
Electric Lighting (Clauses) Act, 1899, are those mentioned in the 
third schedule to this order. 

This provision is not required in the case of an order granted 
to a local authority. 
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motor driving under its worst, the other its best aspect; 
and while the actual figures may be to some extent wrong, 
enough bas been said to prove that each case must be 
judged on its merite, and that no general law can be laid 
down applicable to every case.as to whether it will pay to 
adopt long transmission of power.—F. J. A. M. 


Answer to No. 203 (awarded 5s.).—In comparing the two 
systems, let us assume that the engine used in each case to 
be of the same efficiency, first taking the steam-engine at 
the works and the machinery driven by sbafting. The 
greatest loss, of course, in this system is the excessive 
cartage on the coal. This is increased to a certain amount 
by the inefficiency of shafting and belting, and for this we 
must allow for more power being delivered by the engine. 
Now, the amount of power lost in shafting has been very 
carefully considered by many eminent 5 It, of 
course, varies very much owing to the peculiarities of each 
case. Prof. Kennedy, in his address to the Institution of 
Mechanical Engineers in 1894, gave this loss in shafting as 
22 per cent. Mr. Crompton gives it as 32 per cent. Sir 
T. Richardson found it to vary from 25 to 70 per cent, 
the averse being 43 per cent. At Messrs. Farnese, West- 


motor system. I would suggest a 2,000-volt current, either 
alternat ng or three-phase, and the actual power required at 
the mill for ordinary driving is 385 h.p., for 385 less 
35 per cent. = 250 h.p. approximately. We have previously 
assumed that 20 per cent. of this loss is saved by the 
omission of the main gearing when using motors, and we may 
now assume for simplicity that there will be 10 per cent. 
loss of efficiency in the motors, and 5 per cent. in the 
transformer, and 5 per cent. in the generator, so that there 
will be only the loss on the line wire in addition to the loss 
with ordinary gearing. To tranemit 385 b.p. at 2,000 volts 
we shall require 145 amperes. A suitable wire to transmit 
this would be *”/,,’s cable, and if an earth return be not 
allowed eight miles will be required. The weight of this 
would be 11 tons, and the cost £1,120. The resistance would 
be 2:27 ohms, and the loss in voltage 330, so that at the 
atation end we should require a generator to give 2,330 
volts 145 amperes=337 kw., or 450 b.p. approximately. 
Fifty poles would be required per mile, or 200 in all, and 
with insulators these would cost £3 each, while the generator 
and transformer would cost, say, £1,200. So that the actual 
cost of the two systems would work out as follows: 


Gearing. Motors ’ i ; 
garth, and Co.’s engine works at Middlesbrough the a 
i ee foes was 60 per cont. Mr. Geipel found the loss a the 
Main gearing ........ ... icy AUN Motors and wiring. Bristol Wagon Company’s works to vary from 22 to 57 per 
„„ ie: £1,200 ...... Generating plant. cent. Mr. C. H. Benjamin found it to vary in several 
— — 4 Sia seee pe us different factories in Cleveland, Ohio, from 50 to 80 per 
= 5 2250 Erecting poles and line. cent. Now, the average of the above is 42 per cent., hence 


if we take this figure, which seams a very fair one, we must, 
in order to obtain 250 h. p. on the machines, have the engi 
Pe to deliver 42 x 24 = 105 h. p, in addition to 250 = 355 b. h. p. 
r charged to the motor account for depreciation and | Now, assuming that we put in a compound engine con- 
interest, and if we take the coal required in either case at | suming only 1 6lb. of coal per indicated horse-power per 
2:5lb. per brake horse-power hour, we get the amount | hour, then the quantity of coal to be carted = 355 x 1°6, or 
required for the engine at the mill as 54 x 50 x 385 x 2:5 | 568lb. per hour, and say they run 60 ‘hours a week, that 
1,150 tons; and the amount required for the engine at | means 34 ogolb. per Aa and this at 3s. 4d. per ton = £2. 
the station as 54x 50x 450 x 2'5=1,330 tons. Now, if | 10s. 83d. k week, or £131. 16s. 10d. a year. 

the price of coal at the station is 62. 8d., at the mill it will | Now let us cönaider ‘the driving of the machinery by 
be 10s. per ton, and our annual bill will be— electric motors obtaining their current from a generating 


Extra cost of motor-driving plant, £3,200. Now, in com- 
paring the annual cost of running, £320, or 10 per cent., 
muet 


Engine at Mill. Engine at Station. plant four miles distant. This distance necessitates high 

1,150 tons at 108. ............ £575 | 1.380 tons at 6e. 8d. ......... £443 | pressure, hence undoubtedly the best system to adopt is 

Balanoe in favour.........++ Pata Interest, eto B the three-phase alternating currenta. The losses in this 
£763 £763 | system would be: 

Let us now turn to our second case. Owing to the In conductors ....eessssssossessosssoreeersessesese = aris 
scattered nature of the works, and the long distances that Ger 8 
power must be taken, it is no exaggeration to state that Motors (average). . . . . . . 4 10 
60 per cent. of the power generated is absorbed by: the Trauaformerss . PAE a 2 
gearing, which would not be required if motors were F z 


adopted. I bave before me now particulars of a large paper- 
works where 2,000 h. p. is required, and the figures of a 
consulting engineer of wide repute, showing that with 10 
motors judiciously situated 700 h. p. would be ample ; also 
the nature of this gearing is altogether different to that 
employed in a weaving shed, and the value of the massive 
steel wheels, pedestals, brackets, and long lines of shafting, 
soon add up to auch a formidable bill that they cost as 
much as the whole of the electric plant, and we can say 
safely that the first cost of both syatems will be the same. 


We now have e At efficiencies of the two 
systems, and the question is, Will the saving of the electric 
system over the other warrant the expenditure of the 
increased capital for the electric plant ? or, in other words, 
will the saving effected by the electric plant show an 
interest on the capital greater than the coat of cartage of 
coal on the other system? The capital necessary for such 
a plant would be approximately : 


The only comparison now necessary will be that of the CC pii 5 — 800 
coal, and the orse-power required with earing will be Transformer . 200 
625, for 625 — 60 per cent. = 250, while the horse-power Motor — 900 
required at the station will be 450, as before, as the whole C £2, 500 


of the extra loas will be in the main gearing. The amount 
of coal required will be for engine at works, 120 x 50 x 625 
x 2°5 = 4,200 tons; and for engine at the station will be 
120 x 50 x 450 x 25=2,900 tons; and our balance-sheet 
will read : 


The saving of the excessive cartage in the first system 
effected by the electric system would be £132 (say), aud 
this represents for an expenditure of £2,500 a dividend of 
5'3 per cent. Besides this, there would be a saving in 


Engi , , on. as follows: the coal consumption by this plant with the 
4,200 ie £2,100 2 900 60d at A O e970 | same engine as before—that is, 1. 6lb. of coal per indicated 
Balance in favour ......... 1,130 | horse-power per hour—would be 28 x 2'5 = 70, 250 

£2,100 22,100 + 70 = 320 b. p., 320 x 16 512lb. per hour, or 


512 x 60 = 30,720lb. per week. There is, therefore, 3 
saving in the coal consumption by the electric over the other 
system of 34,080 — 30,720 = 3,3601b. per week, or 78 tons 
per year. In addition to these savings the output of the 
works would be increased, as has been found to be the case in 
nearly every instance where electric driving has been adopted. 
This is due to the constant speed of the motors, and it 
has been found that with a constant speed a higher § 


There is one other point to be noted in favour of motore— 
if any machine is thrown off, it only relieves the engine in 
the ordinary case of its load, the amount required to drive 
the gearing is still the same ; while with motors, not only 
is the work of the machine thrown off, but also the loss on 
the line is considerably reduced. 

The above two cases have been selected, one to show 
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may be adopted for the machines, which, of course, further 


increases the output. This increase has been found to be 
in many cases as high as 20 per cent. Then, again, the 
electric system has the advantage over its rival by being 
able to light the works from the same plant with a very 
small increase of capital, and probably for the same capital 
if all the motors are not run at nights. 

Another pon that is worth noting is that the buildings 
of the works do not require to be so strong for electric 
driving, as the walls are not required to carry the heavy 
shafting necessary in the other system, and thus a certain 
amount of capital may be saved in this direction. The 
absence of belts and shafting tends to make the shops 
much lighter, and thus healthier and brighter for the work- 
people, and in every way facilitates the work.—W. WYLD, 
A.LE E. 

[N.B.—In these answers the question of variation in 
load has not been sufficiently considered. With distributed 
motors half the factory can be worked also as economically 
as the whole, while with shafting the efficiency drops very 
quick as the load decreases.—Ep. E. E.] 


Question No. 204. — In a factory with private plant what do you con- 
sider the best method of carrying a bare stranded cable for elec- 
tric light and power at 200 volts pressure from one building 
to another? For example: it is required to carry a bare 

* 19/3 cable along the face of a building for 120ft., then 
across an open space for, say, 250ft. to another building. 
Give sketches of best method of tightening cables, keeping 
them strained; state longest safe span and best method 
of taking off a connection, say, half-way along first building. 


(The two answers given below are considered of equal 
value.— Ep. Z. E.] : 

Answer to No. 204 (awarded 7s. 6d.).— In transmitting 
power by bare copper strand I should use insulators similar 


The cable is simply bent back on itself after being put 
through the strain insulator eye, and served with binding 
wire in the usual way, the end, G, being turned back square 
and left long enough for jointing purposes. A is a double- 
shed insulator with a V-groove in the top, in which the 
cable is laid, and proves very satisfactory for straight-line 
work. Fig. 5 shows a method of tightening the cables when 
run on poles. Suppose the last tie has been made on pole 


WALL BRACKET 


SHACKLE 


Snacnte C 


H 


Fies. 2, 3, AND 4, 


A, and it is required to fasten the cable to insulators on pole 
B and C. A chain is put round the foot of pole F and a 
chain is hitched on to the cable. If this hitch is made 
properly, there will not be the slightest mark when the 
chain is removed. Rope blocks are then hooked on the 
two chain; a pulley, L, may be inserted in one of the 
holes in the arm of the pole D in order to reduce friction. 
The blocks are then tightened as required and the ties 
made. I have put as much as three-quarters of a mile 
of 19/,, cable up per day by this method, which requires 


to Fig. 3 for all straight-line purposes, and for any sharp 
bends that may occur in the line an arrangement similar to 
Fig. 4. With shackles, straps and bolts would be more 
suitable, as the pull exerted on the cable would bring the 
shackles and straps into such a position that there would 


be a direct pull on the bolt. Fig. 1 is a sketch showing an 
A PLAN 
fe 4 222 
— = 
2 š * rere = 
mt 4 Ye Ac NA 


Vex STRAIN INSULATOR 


ELEVATION. 


Fia. 1. 


arrangement for adjusting the tension in the cable after the 
bolt, D, bas been put in and the block and tackie have been 
slacked off. B is an ordinary ball strain insulator, similar 
to what are used in overhead tramway work. A shackle 
similar to Fig. 2 would have a better insulation resistance, 
and might be substituted for the ball strain insulator if 
thouzht desirable. The hole, S, is for the insertion of an 
iron ba to prevent the cable turning when tightening up. 


When you arrive at the 


four men to work properly. 
terminus the blocks must be fastened at the top as near 
the insulator as possible, and then hauled tight. This is 
marked, and a shackle or ball strain insulator attached to 
the cable where marked. It is again hauled tight and 


dropped in position, and any slight regulation required is 
allowed for by the right and left handed screw marked P 
(Fig. 1). Fig. 4 shows a method of taking off a connec- 
tion at any intermediate point on the line. The joint, K, 
is soldered, or a wiped joint can be made; the insulated 
cable should be arranged so that the joint does not carry 
any weight. I should never exceed a span of 60 yards, 
owing to the difficulty in getting the cable anything like 
taut. I consider the best span for a cable this size should 
be about 40 yards.—H. B. 


Answer to No. 204 (awarded 78. 6d.).—The most satis- 
factory way of carrying out this work is to run the cable 
on large porcelain insulators, spacing them, say, 12ft. apart, 
along the face of the building, and using 5in. diameter 
shackle insulators throughout. The terminal shackles are 
best mounted as shown in Fig. 1, where a is the insulator, 
b a bolt passing through holes in the U-shaped strap, c, 
(which should be about 13in. wide by Fin. thick), d a 
din. by Sin. bolt, threaded almost its entire length, passed 
through a hole in c, and through the lewis eyebolt, e, 
which is fixed in the wall, and having a nut, f, to enable it 
to be drawn up, so putting and keeping the strain on the 
cable. There is a locking nut at 9 to keep the shackle 
from turning round after the cable has been strained up. 
All bolts, etc., should be well galvanised. The intermediate 
insulators may be fixed in any convenient firm fashion, a 
very good way being by means of lewis bolts of L-shape 
let into the wall, and having the insulator fixed on the 
short leg, which must be turned upwards, as in Fig. 2. 
Carrying the cable over the 250ft. clear space: it is a 
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most undesirable method with a heavy stranded cable, such | 


as is being dealt with, to support it on poles over this 
distance, unless yoa are to do so allowing not 
more than about 45ft. spans, and I would not advice such 
a proceeding even then. The simplest, most satisfactory, 
and neatest way is to run a ’/,, steel stranded cable across 
the entire space supported in the centre of the span 
by a pole. If there is plenty of headroom the pole 
can be omitted, but in that case it would be safer to 
ure a slightly heavier steel cable. The suspending cable 
must be fixed to terminal shackles the same as Fig. 1, and 
drawn up tightly, and the 1°/,, cable hung on it by ordinary 
cable hangers. These are leather strips 6in. long, with a 
slit in one end and a split ring in the other; the leather is 
looped round the cable and the ring slipped on to the 
suspending wire. These hangers ought to be spaced about 
3ft. apart. (See Fig. 3.) On the top of the pole two 
insulators must be fixed one above the other by means of 
a long coach screw passed through them, and screwed well 
down into the head of the pole. To run the cable when the 
insulators and suspending wire are all fixed, splice one end 
of the 1% cable round a terminal shackle and loop it up 
right along its entire length (the suspending wire included). 


Fie 3 


Draw up the other end by means of a ratchet draw-vice 
as much as possible (a light block and tackle will suffice 
if a draw-vice is not procurable), splice the end round 
the terminal shackle, take off the vice, and draw up 
till sufficiently taut by screwing up the nut, f. Bind 
up permanently to the intermediate insulators, using 
a doubled No. 14 binder in the usnal way. If the entire 
run of the cable is not in a straight line it would be advis- 
able to start running it by hanging it along the suspending 
wire, and then fixing it firmly to the schackle where it 
commences to run along the face of the building, and then 
drawing up first one end and then the other. Make the 
connections at either end as described for the tapping joint 
below. If it is thought desirable to avoid the joints at 
either end of the cable, it need only be looped round the 
terminal insulator and bound firmly with a doubled No. 14 
binder and well soldered, the end which passes into the 
building being taken upwards from the shackle. 

To tap the cable, make an ordinary T cable joint, 
bringing the end of the cable from above down to the 
strained 19%, sweat the joint well, but do not insulate it, 
and keep the insulation of the branch cable, say, 5in. or 
6in. back from the joint, this end of the insulation to be 
yery particularly finished off to prevent damage from 
moisture.—J. S. F. 


i 


respectively, on the Sheffield electric tramways. 


SHEFFIELD TRAMWAYS. 


is the fnll text of two Board of Trade 
rancis Marindin and Mr. A. P. Trotter, 
These 
reports have been considered by the Sheffield City Council 
at a recent meeting, at which the town clerk was authorised 
to give an undertaking that the various requirements of 
the reports would be duly attended to. In consequence 
of this, the necessary certificates for running were issued. 
In the first report, by Sir F. Marindin, it would be more 
interesting if the details of the curves on which the limits 
of speeds are to be observed were given, but it emphasises 
the great care which is necessary in the laying down of 
tramways if a reasonable speed is to be maintained. Mr. 
Trotter’s report is more valuable, because approval is 
expressed with certain details in the construction as being 
better than those used in other places. This is a move in 
the right direction, as if the Board of Trade opinions can 
be obtained beforehand, tramway engineers will have little 
difficulty in constructing lines to fall in with the requirements 
of this Department, which has the safety of the public in its 
hands. The following is the report of Sir F. Marindin : 


The followin 
reports, by Sir 


I have inspected the new tramways, and also certain other 
old tramways upon which arrangements have been made for 
overhead electric traction. Most of the tramways have been 
already certified, but many are old and have been reconstructed 
to render them fit to be worked mechanically or electrically. 
Certificates will be required for: Tramway No. 17 (part of) from 
Crookes Valley to Walkley-road ; tramway No. 1 (part of), in 
ere ; tramway No. 2 (as altered), in Fruit Market ; 
tramway No. 3 (part of), from Haymarket to Lady's Bridge; 
tramway No. 21 (part of), from Wicker Arches to Page Hall- 
road; tramway No. 11 (part of), from London-road to Ecclesall- 
road ; tramway No. 12 (part of), in London-road. Of these 
tramways, Nos. 17, 1, 2, and 3 are in all respects fit and 
ready to be worked electrically ; but No. 21, although its 
permanent way is suitable, is not yet ready for electric traction, 
and is to be opened for horse traction for a portion of its 
length—viz., as far as the Board School, Firth Park-road. 
Nos. 11 and 12 (the Eoclesall-road section), also pro for 
horse traction, is not yet quite complete, and should be again 
submitted for inspection when the unfinished length of about 
two e is ready. In the meantime it should not be 
certified. 


For purposes of regulations as to speed, it will be convenient 
to treat the electric tramways, made up of new and old tram- 
ways, under three heads—(1) the Walkley route, (2) the Nether 
Edge route, (3) the Tinsley route. On the Walkley route, or 
the portion of the tramways No. 17, between Crookes Valley- 
road and Walkley-road, the gradients are so severe, and the 
curves are so numerous, that the test possible care will 
be necessary in working. Although, as a tramway line, it 
is quite in a fit state for opening, I do not consider that 
it would be safe to commence to run passenger traffic upon it 
until there are a sufficient number of experienced trained drivers 
available who have run over the line for at least a fortnight. 
On this route the maximum 5 should be eight miles an 
hour, and the following limits should be observed : three miles 


an hour—round the curves at St. John’s Chapel, in Barber- 


road, on descending journey ; four miles an hour—on Howard- 
hill on descending journey, in Barber-road on descending 
journey, in Hounsfield-road on descending journey; six miles 
an hour—in Howard-road, between Fulton-road and Cromwell- 
street, on the descending journey; six miles an hour—in 
Common Side, on descending journey; six miles an hour— 
from Hounsfield-road to terminus. On the Nether Edge 
route a maximum of 10 miles an hour might be sanctioned 
in parts of Monorieffe-road and Montgomery-road, but the 
following limits of speed shoula be observed: two miles an 
hour—on five curves at junction of Cemetery-road and London- 
road ; three milesan hour—on curve between Moncrieffe-road 
and Montgomery- road; four miles an hour—in Washing- 
ton-road and Oemetery- road between Lansdowne-road and 
Independent Chapel ; four miles an hour—on curve between 
Church-etreet and High-street ; six miles an hour—in Cemetery- 
road between Independent Chapel and London-road, on descend- 
ing Journey ; six miles an hour—along the Moor ; eight miles 
an hour—in Moncrieffe-road from Nether Edge to Randall 
House ; eight miles an hour—in Wostenholm-road and Wash- 
ington-road, from junction of Priory-place to Lansdowne-road. 
On the Tinsley route a maximum of 10 miles an hour might be 
sanctioned on this route in Atteroliffe-road, from Tinsley terminus 
to the junction of Milford-street. The following limits of 

should be imposed : two miles an hour—on curve between Fitz- 
alan-equare and Haymarket; four miles an hour—in W 

on descending journey ; six miles an hour—in Haymarket, on 
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descending journey; six miles an hour—in High-street, on 
descending journey; eight miles an hour—from junction of 
Milford-street with Atteroliffe- road, to end of route in the city. 
In connection with each route the inspector gives a list of eom- 
pulsory stopping-places, the whole of which have been adopted. 
He p : There are at present ready for use 25 double cars, 
carrying 22 inside end 29 outside ; five single cars, carrying 28, 
for use on the Walkley route. These cars are fitted with hand- 
brakes, slipper brakes, and electric brakes, and with Spencer s 
trailing scotch. They have also double sand-pipes, and, in 
addition to this, it is proposed to employ men specially to sand 
the rails in the worst curves on the Walkley route, and where 
there are gradients of 1 in 10 and 1 in 11. On the Nether 
Edge route and Tinsley route the worst gradients are 1 in 17, 
1 in 16, and 1 in 15. Subject to the electrical arrangements 
being approved by Mr. Trotter, I can recommend that electrical 
working may be sanctioned on the Nether Edge and Tinsley 
routes, and on the Walkley route, as soon as the town clerk at 
Sheffield can report that the drivers have been fully trained on 
this route, as mentioned above. There should be a supplemental 
life guard fitted to the front of the platforms as soon as a satis- 
factory pattern can be devised, and all the cars should be fitted 
with speed indicators. As it is not proposed to run any trailing 
cars the drawbars might with advantage be removed. 


The report of Mr. A. P. Trotter, which was next con- 
sidered by the City Council, runs as follows : 


The overhead construction of the trolley line consists almost 
exclusively of centre-pole and side-pole work ; only a short 
length of span work is used. Guard wires have been erected 
where necessary. The usual length of the arms of the side 
poles is 15ft., but they are occasionally 18ft. in length. A novel 
mode of anchoring the trolley wires is in course of construction, 
the anchor wires being vertically over and in a plane with the 
trolley wire, avoiding a converging ‘‘trap” into which a free 
trolley might be guided and caught. Very few ‘“ pull-off” 
wires are used, and if a trolley leaves the wire it is not likely 
to injare the overhead work as at Dublin. Radial trolley poles 
are used, and in the case of single-decked cars they are mounted 
centrally ; on the double-decked cars they are nearly central. 
The trolley pole has a stop which prevents the head from rising 
more than about 6in. above the trolley wire in case it acci- 
dentally leaves it. There is ample clearance between the trolley 
head when thus risen and the guard wires. Cords are used for 
working the trolley poles, and although accidents caused by 
meddling with these cords are unknown, it is intended to remove 
them and to use bamboos. I recommend that these cords until 
superseded should be provided with spring hooks hooking into 
rings or eyes on the handrail, and thus dispensing with all 
unnecessary slack. Detachable trolley heads are not used, and 
in view of the clearance which has been arranged between the 
trolley head when standing at its highest position and the guard 
wires, and on the absence of s wires and of anchor wires 
forming traps, I do not consider that they are needed at present. 

Three different kinds of brakes have been provided—viz., 
ordinary wheel brakes, electric brakes worked by the controller, 
and short slipper brakes, bearing on about 10in. of the track. 
There are in addition Spencer trailing scotches. I made some 
tests with these brakes, and propose to make some more when 
speed indicators have been provided. Meanwhile I am satisfied 

at with careful driving the brakes are sufficient. 

The generating station is situated about 3,000ft. from the 
nearest point of the line, and an insulated return is used for 

is distance. I am informed that a current of 100 amperes 
gives a drop of four volts on this return. This amp is not 
included in the fall of potential defined under Regulation 7. 
Double Chicago bonds are used, and the result of the bonding 
appears to be satisfactory. It has not been found possible to 
secure a sufficiently good conductivity between the earth-plates 
or between the earth-plates and the boiler feed to comply with 
Regulation 5. Further trials are being made, but as the earth- 
plates are in the river, I consider that they are sufficient for the 
present, The generating plant is substantial and sufficient, and 
the switchboard arrangements are satisfactory. I recommend 
that, subject to the decision of Sir Francis Marindin, that 
5 should be given for drivers to be trained to manage 
the brakes on the Walkley route, the electrical working of the 
Nether Edge, Tinsley, and Walkley routes may be sanctioned. 


EDINBURGH ELECTRIC LIGHTING. 


At a meeting of the Electric Lighting Committee of the 

inburgh Town Council on Tuesday, a report was submitted 
by the chief consulting engineer and by the resident electrical 
engineer on the progress of the Dewar-place and M‘Donald- 
road stations. The report, says the Scotsman, to which journal 
we are indebted for the following, gave great satisfaction to the 
committee, It reads as follows: In connection with the fact 


that the plant at M‘Donald-road station will in a few days be 
working in conjunction with the Dewar-place plant, we think 
it may interest the committee to have placed before them some 
statistics as to the progress of the electric lighting depa 
ment during the past 12 months, and as to the condition 
and prospects of the new plant at M‘Donald-road. This 
time two years ago the number of lamps (equivalent to 8 c.p.) 
connected in the city was 109,000, and the evening load (con- 
tinuous current) was 6,080 amperes (at 230 volts). By Christmas, 
1897, these numbers had increased to 127,000 lamps and 
8,770 amperes. Twelve months ago there had been a further 
increase to 177,000 lamps and 8, 405 amperes, and it would be 
remembered that for about three weeks near the end of October 
last year there was great difficulty in keeping up the electrio 
pressure—a difficulty only overcome in November by the ereo- 
tion for temporary use of two large fans and an iron 
chimney in connection with the boiler flues. With these 
and with the plant in order, a portion of which was just 
delivered in time to take the load, the stacion delivered last 
Christmas time as its maximum load (on the continuous side) 
11,300 amperes, the number of lamps thus connected being 
184,000. Further boilers (Stirling type) were ordered to 
complete the Dewar-place station, these being placed in a new 
wing of the boiler-house in Torphichen-street. The last of the 
steam dynamo plant ordered for last winter was finally selected 
about a month since. Of the four large new Stirling boilers, 
one has been completed and is now at work, the second is 
nearly ready, and the third is far advanced. There is now, 
happily, no doubt that all these will be in working order for 
our winter's load. The temporary fans and chimney have been 
used during the summer as required. Without them it would 
have been impossible to set free the main chimney for the 
purpose of making the connection of the two large permanent 
fans which are now being erected by Heenan and Froude. 
One of these, with its engines, is now nearly completed, and 
will probably be running by the end of this week, and the 
second will be proceeded with as soon as the first is running. 
The present maximum load in the station (continuous current 
is 10,700 amperes, or very nearly as much as the Christmas 1 
of last year. There are now connected 245,000 lamps, and the 
maximum load corresponds to nearly 40 per cent. of these being 
alight at one time. It will be noticed that the increase of 
lamps since the beginning of the year has been enormous, being 
at the average rate of over 1,500 per week for the past nine 
months. By the end of the year the lamps connected will be 
about 265,000, and the maximum total load will probably reach 
17,000 amperes. The Dewar-place station now holds all the 
plant which can be placed in it. The engines and dynamos are 
complete, and all have been tested in actual work in the city 
mains. The progress of the new boilers has been mentioned 
above. When these are complete this station will be able to 
supply about 13,000 amperes on the continuous-current side, 
besides alternating current, and with ample reserve on both 
sides. The supply will in future be delivered from Dewar-place 
to the west and central parts of the city, 4s well as such out- 
lying districts as are supplied by alternating current, the bulk of 
the city, as the demand grows, being supplied from the 
M’Donald-road station. The most strenuous efforts on the 
part of all concerned have been made to get the 
M’Donald-road station ready in time for the winter’s load, 
and we are happy to say that these efforts have been successful 
in spite of the fact that all the principal contractors have put 
us to great anxiety on acoount of the delay in delivery of plant 
and material. Seven boilers have been delivered, and are com- 
pletely erected, with all steam-pipes 5 All the boilers 
have been tested, and three of them have been already steamed ; 
the others will be ready for steaming in a few days. Two 
smaller engines, with their dynamos, have been completed, and 
ractically ready for steaming for some weeks past, and the first 
large (1,200 h.p.) steam-engine and dynamo, which were fully 
tested. at full power in the maker’s works before delivery 
there, were started successfully in the station to-day. The 
second smaller steam-engine and dynamo are delivered, and 
their erection will be completed in about a week from now. 
The switchboard is by no means complete, but the most neces- 
instruments have been erected and connected up to the 
mains, which are now completed and tested up to the top of 
Leith-walk, and will be connected up to the existing mains u 
to the east end of Princes-street by the end of this week. Eac 
of the large M‘Donald-road machines can supply 3,200 amperes, 
and each is therefore of sufficient power to keep about 24,000 
lamps alightat once. The smaller machines areabout a fifth of the 
size of the large ones. With the work in this condition, we are 
lad to be able to report to the committee that there is no 
oubt the two stations will be able to work together for the 
winter as intended, and that there will be in them ample power 
for the winter's demands, although the actual number of lamps 
has increased far faster than even the most sanguine could have 
anticipated.” This report is signed by Prof. Kennedy and Mr. 
Newington. It was stated at the committee meeting that from 
Sept. 8 to Oot. 5 the number of 8-c.p. lamps applied for in 
connection with the electric lighting department was 8,043, 
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ELECTRICAL SUPPLIES 


CONTRACTS FOR 


CONTRACTS OPEN. 


Amsterdam. The Municipality require tenders for the electric 
lighting of their commercial store by Oct. 23 


Cascaes (Portugal).—Thoe Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Salford —Tenders are invited for about 500 central and 100 side- 
arm or span-wire steel tramway poles by Oct. 17. 


Islington.—The Vestry invite tenders for a secondary battery 
of 60 cells of a capacity of 1,000 ampere-hours by 25th inet. 


Prayo (Cape Verde Islands).—Tho Municipal Authorities 
require tenders for lighting the town by electricity by Jan. 30, 
1900. 

Barking.—Tonders for boilers, engines, cars, switchboard 
equipment, etc., for the Barking and Becton Light Railways, 
close Oct. 24. 

Coventry.—The Estates and Finance Committee invite tenders 
for the wiring of St. Mary's Hall for electric lighting purposes. 
Tenders by Oct, 23. 

Wrexham.—The Town Council invite tenders for the supply 


and erection of various plant by Nov. 8. Further particulars 
in our advertising columns. 


& .— The Corporation Electricity Department invite 
offers for 10 miles of 2in. cast-iron pipes by Nov. 20. Further 
particulars in our advertising columns. 


' Nottingham.—The City Council invite tenders for the supply 
of 1,000 tons of steel girder tramrails, 39 tons of fishplates, an 
26 tons of soleplates. Tenders by Oct. 14. 


Leeds.—Tendere are required for four powerful lighte to be 
fixed complete in the Victoria-arcade. Tenders are to be addressed 
to Mr. Mosley, rent collector, 6, Wormald-row, Leeds. 

Belfast.—The Corporation invite tenders for the supply of 
about 2,200 tons of steel rails, fishplates, tie-bars, etc., required 
for the laying down of the tramway lines. Tenders by Oct. 26. 

Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 

Bahia.— Proposals will be accepted at the Brazilian Consulate, 
6, Great Winchester-street, E. C,, for the public and private 
lighting of the capital of the State of Bahia, Brazil, up to Nov. 4. 

Darwen.—The Corporation invite tenders for the supply, 
delivery, and construction of works in connection with the electrical 
tramways by 25th inst. Particulars appear in our advertising 
columns. 

Glasgow.—The Corporation invite tenders for the supply and 
erection of two 800-h.p. compound vertical auxiliary engines for 
their new power station at Port Dundas by Nov. 14. Further 
particulars in our advertising columns, 


Hoylake and West Kirby.—The Urban District Council invite 
tenders for boilers, engines, switchboarde, batteries, transformers, 
etc. Particulars may be obtained from the consulting engineer, 
Mr. T. L. Miller, 7, Tower-buildings, Water-street, Liverpool. 
Tenders by Nov. 15. 


Wigan.—The Corporation are prepared to receive tenders for 
the supply, delivery, and erection and the carrying out of work 
as follows: feeders, mains, and telephone cables, water-tube 
boilers, with superheaters (straight tubes), stoneware conduits, 
steam dynamos, boosters, motor balancers, etc., storage battery, 
ae a boxes, copper castings, brass castings, etc. Tenders by 

cb. 25. 

Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Minister at Rio stating that 
tenders are invited by the Municipality of Porto Alegre, not later 
than Dec. 31 ab 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Leeds.—The City Council invite tenders for 50 electric tram- 
cars. Particulars, plans, and forms of tender may be had (on 
payment of a me thar of £10. 10s., which will be returned on 
receipt of a bona fide tender) from Mr. Thomas Hewson, M.I.C.E., 
city engineer, Municipal Buildings. Leeds; or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria-streebt, 
London, S.W. Tenders by noon on Oct, 18. 

Capetown.—The Agent-General for the Cape of Good Hope 
notifies that the Controller and Auditor-General ab Capetown will 
receive tenders for the construction of 70 miles of a aor Fanes 
railway, either with or without equipment. A deposit of £1, 
must acoompany every tender. is deposit will be returned to 
the maker if his tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways ab 
Capetown. 


RESULTS OF TENDERS. 


Carlisle.—The Watch Committee have accepted the tender of 
Messrs. Armstrong and Foster, of Carlisle, at £64. 8s. 6d., for 
nah the police office and chief constable’s house for electric 
ight. 

Salford.— The Town Council have accepted the tender of 
Messrs. Mather and Platt, Limited, Manchester, at £72,000, for 
the supply of steam dynamos with Browett and Lindley’s engines, 
requ ab the Strawberry-road lighting station, 2 


St. Annes-on-Sea (Lanos.).—The Urban District Council have 
accepted the following tenders: Willans and Robinson, Rugby, 
engines; T. Parker, Wolverhampton, dynamos ; Crompton and 
Co., Chelmsford, booster; Stevenson and Co., Preston, boilers ; 
J. Spencer and Co., Hollin wood, crane. 


Dundee. The Town Council have accepted the following tenders 
for the delivery of 10 double-decked single-truck cars and 10 
double-decked bogie-truck cars: Dick, Kerr, and Co., 110, 
Cannon-street, London, E.C., 10 double-decked single-truck cars 
£5,500, 10 double-decked bogie-bruck cars £6,250. 

Colchester. The Council have accepted the following tenders : 
Messrs. Davey, Paxman, and Co., for additional Economic steam 
boiler and fittings at £618. 10s., also for a Peache crank engine 
and fittings at £1,001, subject to certain formal conditions ; 
Messrs. Siemens, for supplying dynamo and switchboard at £855 
and £195 reapectively, and also for 2280 7 0% additional cables as 
follows: Lexden-road (south side), £387 ; West Stockwell-street, 
£64; High-street, £140; Magdalen-street, £69. 

East Ham.—The Urban District Council have received the 
following tenders: (Section A) Meesrs. Dick, Kerr and Co., 110, 
Cannon-street, E.C., for combined electric lighb and traction 
plant—engine, generators, overhead line equipment, motorcars, 
switchboard, arc lamps, etc.; (B) Messrs. Ba k and Wilcox, 
149, Queen Victoria-street, E.C., for water-tube boilers, feed 
pumpe, piping, condensers, cooling tower, tank, and purifier ; 
(C) ender Construction Company, 90, Cannon-street, E.C., for 
cable for electric lighting: (D) Messrs. Dick, Kerr and Co., 110, 
Cannon-street, E.C., for supply and delivery of 820 tons of steel 
girder tramway rails (90lb. per yard), together with all the 
necessary fishplates, bolte and tie-bars. 


BUSINESS NOTES. 


Moss Side.— A dust destructor scheme is under consideration. 
va contemplated electric light scheme will cost 
£10,000. 


Redditeh.—An additional £7,000 is required for electric light 
extensions. * 

Brierley Hill.—<An electric lighting order is to be applied for 
by the District Council. 

Epsom.— Plans for the electric lighting station are shortly to be 
submitted by Mr. Hawtayne. 

Shrewsbury.—The Town Council have resolved to extend the 
electric lighting of the streets. 

Baroelona.— Another concession for two electric tramlines in 
the city has been obtained by Mr. D. A. Parrish. 

Coseley.—The British Electric Traction Company intend to lay 
their tramlines along the roads in the Coseley district. 

Whitby.—The Board of Trade have sanctioned the electric 
lighting scheme formulated by Messrs. Preece and Co. 

Waterloo.—The tenders accepted in connection with the laying 
of the electric tramway lines through the district total £22,000. 

Salford.—The Council are considering an application for under- 


ground wayleaves from the Mutual Telephone Company, Limited. 


S:ough.—The Council have decided to apply for a provisional 
electric lighting order after completion of the enlargement scheme. 

Globe Telegraph and Trust Company.—The directors have 
5 an interim dividend of 1s, 9d. per sbare on the ordinary 
shares. 

Madrid.—A Government decree has been signed authorising the 
substitution of electricity for steam on the metropolitan tramway 
system. 

Bedford.—The Town Council have resolved to apply for a 
Ponne order to construct and work municipal electric trams 

n Bedford. 

Manchester. —The former resolution re the telephone has been 
rescinded on account of the changed circumstances created by the 
Act of 1899. 

Gloucester.—Further electric light extensions are oontem- 
plated. The National Free Wiring Company will wire the 
private houses. 

New Zealand Electrical Syndicate, Limited.—The directors 


have declared an interim dividend of 74 per cent. on account of 
the year 1899. 


Mid-Anglian Light Railway.—A meeting in N of the 
above scheme was held at Kenninghall on Monday last, in the 
Egerton Institute. 

Shrewsbury.—The Town Council intend to apply to the Local 
Government Board for sanction to borrow £3,080 for extensions of 
the electric works. 

Lytham.—Messrs, Medhurset and Page have been retained to 
poe and submit to the committee a full report on the electric 
ighting of the district. 

Inverness.—Mr. Craven’s estimate of the electric lighting plant 
required (£25,000) has been referred to Messrs. Kincaid, Waller 
and Manville for report. 

Port Talbot.—Mr. H. P. Boulnois, M.I.C.E., has held an 


enquiry touching a proposed loan of £6,500 for purposes of an 
electric lighting scheme. 


—— — a e 
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Whitefield.—The District Council have consented to the con- 
struction by a syndicate of the proposed electric tramway from 
the Ship Canal to Whitefield, etc. 

Electric Canal Haulage.—We learn that the Leeds and Liver- 
pool Canal Company are about to try the Thwaite-Cawley system 
of electric canal haulage near Wigan. 

Fulham.—Tho Electric Lighting Committee of the Vestry have 
decided that the price charged for current for lighting should be 
5d. per unit, and 24d. for motive purposes. 

Broughty Ferry.—Tho Burgh Commissioners are corresponding 
with Edmundeons’ Electricity Corporation, Limited, in regard to 
the proposed introduction of the electric light. 

Dudley.— Application is to be made for a provisional order to 
enlarge, to the extent of £40,000, the borrowing powers of the 
Corporation for both gas and electrical purposes. 

Holywell.— With to the proposed electric line to 
Shotton, we learn that the Council have asked the manager of 
the Great Central Railway to receive a deputation. 

Colchester.—The Local Government Board have sanctioned the 
borrowing of a further £6,500 for electric lighting extensions. 
The accepted tenders will be found in another column. 

Sales.—The Huddersfield Electricity Committee are offering for 
sale a 50-unit generating plant. Particulars appear in our adver- 
tisement columns, also of sale of a dynamo and of premises. 

Kinver.—The electric tramline to Kinver is to be finished in 
about three months. A scheme to connect Worcester with 
Malvern, Ledbury, and otber towns in the district is also con- 
templated. 

Dartmouth.—Tho ved (lene have agreed to consent to the 
Edmundeons’ Electricity Corporation’s terms, provided the Council 

d the option of buying the works ab the end of 14 years as a 
going concern. 

London Gaxsette.— Receiving orders: C. F. S. Pilling, Bolton; 
W. Upton, Banbury. Adjudication re Pilling, Oct. 7. Release 
of trustees, Aug. 30: J. Dewhurst, West Kensington; E. S. 
O'diardi, Notting Hill Gate. 

World Gas and Electric Syndicate, Limited.—This Company 
bas been registered with a capital of £3,000 in £1 shares, and the 
object is to carry on the business of an electric light and power and 
gas company in all ite branches. 

Meltham.—It is pro to approach the Huddersfield Corpo- 
ration with the view o pega Meltham township in their pro- 

tramway extensions. e National Telephone Company 
intend to open a telephone exchange. 

Kirkby Lonsdale.—The Urban District Council have been asked 

to buy the electric light plant and buildings owned by Mr. Harris, 
but have replied that they could not purchase these. The works 
and plant cost originally about £2,500. 
7 Irish Electric Railways Company, Limited.—This Company 
has been registered with a capital of £2 000 in £1 shares, and the 
object is to carry on, in Ireland or elsewhere, the business of railway 
and tramway contractors and operators, etc. i 

Batley.— Notwithstanding the decision of the Light Railway 
Commissioners to grant an order to the British Electric Traction 
Company to construct tramways in the district, the Corporation 
do nob feel disposed to abandon their own project. 

Nantwich.—The Urban District Council at their last meeting 
passed a resolution requesting Mr. G. R. Peers, of Manchester, to 
prepare a report upon the proposed electric lighting of the town 
in combination with the proposed sewage scheme. 

Hartford (Cheshire).— The installation introduced by the 
Parish Council consiste of 29 16-c.p. lamps. The township 
contains 840 inhabitante, with a ratable value of £9,000. The 
estimated cost of maintenance is nearly £66 a year. 


Wakefield.— Tho directors of the Wakefield Omnibus Company 
are considering the advisability of putting on a service of electric 
trams for the city and suburbs. The cost is estimated at £200 000. 
Ossett, Horbury, and Ardsley are to be included in the scheme. 


Ayr.—The Board of Trade have recently confirmed an order 
intituled the Glasgow and South-Western Railway (Maidens and 
Danure Light Railway) Order, 1899, authorising the construction 
of a light railway in the county of Ayr between Girvan and Ayr. 


Hall.—It is officially stated that the Post Office is taking steps 
to establish an effective local telephone system in the Hull district. 
The preliminaries have been thought out for a complete competing 
system, and the works will be put in hand as soon as practicable. 


.— The Public Lighting Committee bave received 
nine tenders for the reconstruction of the electric lighting station 
ab Earl-street and South-terrace. Tbe tender of Mr. David H. 
Snow to execute the works for the sum of £5,062 has been accepted. 


Shoreham.—The Urban District Council are considering the 
advisability of taking steps to join with Portslade and Southwick 
in obtaining a 5 electric lighting order, as they have 
become afraid of being swallowed up by the Brighton undertaking. 


Hartlopeol.— Complaints are being made of delays in the electric 
car service caused by care stopping to take on and carry heavy 
articles. The Council have decided to support the application 
of the English Industrials Limited, Manchester, for a telephone 
license. 

Telephoning te Ships.—With regard to our note on this 
subject we learn that in Sweden and Finland ships are usually 
connected with the telephone system immediately upon arrival in 
port, a practice which extends even to the small local steamers on 
the inland lakes, 
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Brazilian Submarine Telegraph Company.— The directors 
recommend a final dividend of 3s. per share, making, with previous 
distributions, a total dividend of 6 per cent for the year ended 
June 30, and also the payment of a bonus of 2s. per share, both 
free of income tax. 

Hyde.—A sub-committee has been appointed by the Electric 
Lighting Committee to confer with representatives of the Ashton, 
Dukinfield, Denton, Stalybridge, Stockport, and Bredbury Councils 
relative to a pro eme of electric tramways to be submitted 
by the town clerk. 

Threepenny Telegrams.—During the early part of the week a 
statement was circulated to the effect that the Post Office autho- 
rities are considering a proposal to reduce the minimum charge 
for a telegram from 6d. to 3d. This rumour appears to be without 
any foundation whatever. 


Isle of Han Tramways and Electrio Power Company, 
Limited.—The directors bave declared interim dividends for the 
six months ended June 30 last ab the rate of 6 per cent. per annnm 
on the preference shares, and at the rate of 74 per cent, per 
annum on bhe ordinary sbares. 

St. James’s and Pall Mall Electric Light Company.—The 
amount of electricity sold for the quarter ending Michaelmas is 
stated to have been 734,763 unite, estimated to produce £13,317, 
as against 583,034 unite, which actually produced £11,490, for the 
corresponding period of last year. 

Prestwich.—Application is to be made by the Urban District 
Council for a provisional order authorising the Council to supply 
electricity for public and private purposes within the whole of the 
district, and also for power to construct tramways along Middleton- 
road, Bury Old-road, and Bury New-road. 


Subways.—The subways under Southwark street are to be used 
for the new Post Office telephone cables. The forethought to 
make these necessary adjuncts of street construction has provided 
the Vestry with a valid cause for refueing the General Post Office’s 
application to break up the newly- made road. 


Musselburgh.—The promoters of the electric tramway between 
Musselburgh and Portobello on Wednesday asked the Town 
Council to pass a resolution in favour of the scheme. The com- 
mittee in charge of the question was instructed to enquire as to 
terms and report to a special meeting of Council. | 


.—The Mayor said at the last Town Council meetin 
that he was satisfied with the progra that was being made wi 
the electric tramway line, but he did not think ib would be finished 
this year. Mr. Lycett, superintendent to the company, however, 
had assured them that it would be opened by Christmas. 


Stockton.—A sub committee has been appointed to confer with 
the Gas Committee and select the streets to be lighted with elec- 
tricity, and the position of the lamps. The appointment of a 
manager of the electric worke will now be p ed with. The 
laying of the cables will be started within about two months, 


Boot:e.— Mr. William Ryle Wright, electrical engineer to the 
Corporation of Burnley, has been appointed borough electrical 
engineer. The rate for electrical consumption will probably be 

uced to 5d. per unit for the first hour’s consumption and 3d. 
for the supply afterwards in place of the present charge of 7d. 


Sedgley.—Plans have been deposited with the Sedgley Council 
by the British Electric Traction Company, who have uired the 
Dudley, Sedgley, and Wolverhampton steam tramways, for recon- 
struction of the line. It is pro to reduce the line from 
broad to narrow gauge, and overhead traction is to be adopted. 


Birmingham.—The negotiations between the Corporation and 
the City of Birmingham Tramways Company with a view to 
abolishing steam traction have come to an end mainly on account 
of the large amount of capital which would be required to effect 
achange. The employment of overhead wires is also objected to. 


Electric Coin-Freed Meter Syndicate, Limited.—This Com- 
pany has been registered with a capital of £5000 in £1 shares, 
and the objects are to acquire patent No. 17,523 of 1897 granted to 
F. J. Beaumont for improvements in coin-freed electrical meters, 
and to carry on the business of electricians, mechanical engi- 
neers, etc. 

Hampton Wick.—At present about 20 prospective customers 
have been obtained in the district by the Kingston Corporation. 
A committee is now considering a letter from that authority asking 
whether the Council would co-operate with them in applyin for a 
provisional order empowering them to supply Hampton Wick with 
electricity. 

Pemberton.—Mr. Salter has been instructed to prepare plans 
and specifications for lighting the central area of the district, 
making provision for future extensions, and tendere are to be 
obtained subject to the scheme being approved by the Local 
Government Board. The application to borrow £39,000 has been 
reduced to £20,000. 

Appointments Vacant.—The Electric Lighting Committee of 
the Hull Corporation have a vacancy for an improver in their 
works for a period of two years. Further particulars of this 
appointment, and also of vacancies for an assistant engineer, a 
switchboard attendant, wiremen, and a draughteman, will be found 
in our advertisement columns. 

Thornhill.—The proposed extension of the system of light 
railways into the district by the British Electric Traction Com- 
pany is still under consideration. The company have agreed to 
entertain the proposal to extend their system from Dewsbury over 
the Calder Bridge, through Savile Town, along Brewery-lane, and 


Lees Hall-road, to Combs Bottom. 
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Western and Brazilian Telegraph Company.—The directors 

recommend a dividend of 4s. per share, free of income tax, on the 
ordinary shares for the half-year ended June 30 last. In the case 
of shares which have been divided into preferred and deferred, the 
4s. per share will be payable, 3s. 9d. per share to the preferred 
shareholders and 3d. to the deferred shareholders. 


Alderiey Edge.—The electricity works at Alderley Edge were 
opened on the 5th inst., the light being switched on by Mre. 
_ Schuster after she had started an engine. The switch used on the 
occasion was of an ornamental character in silver mounted on 
ebony, bearing the following inecription: ‘‘ Alderley Edge Elec- 
tricity Works ; opened Oct. 5, 1899, by Mrs. F. L. Schuster.” 


 §antona (Spain).—The Electro Castellana Company, Limited, 
of Bilbao, have formally opened their electric light works bere. 
The building, which is very handsome, contains two Robey com- 
und engines of 80 h.p. each, two Babcock-Wilcox boilers, four 
ynamos by the Compagnie Générale Electrique de Nancy, each of 
24 kw. ab 150 volte, using 72 h.p., and the requisite accessories. 


Telephony between France and Germany.— A Reuter's 
telegram, dated Paris, Oct. 10, states that when Parliament 
. reassembles M. Mougeot, Under Secretary of State for Poste and 
Telegraphs, will submit the convention which has been concluded 
between France and Germany for the inetallation of telephonic 
communication between Paris and Berlin and Paris and Frankfort. 


Cadiz (Spain)—On Nov. 7 there can be obtained by open 
tender a concession for the construction and working of an electric 
tramway in the district) and town of Cadiz. A deposit of about 
£400 is required. The Administrator of Public Works will give 
all the requisite particulars to intending applicants. A copy of 
the conditions and specifications may also be inspected at our 

Poplar.—At the meeting of the District Board on the 10th inst. 
ib was decided to offer no opposition to the proposes construction 
of a tramway along the East India Dock-road, between the doc 
mae the iron bridge, bub the Board could not consent to any 

ing of the width of the footways in the road, being of opinion 
that ae thoroughfare should be widened between the points 
named. 

Bliand.— Arrangements are being pushed forward for the appli- 
cation for a provisional order to supply electricity to the town. 
Ab the outset, the area of supply will be the centre of the town. 
If the Halifax Corporation agree to the tramway terms, a day load 
will be provided for the Elland electricity plant, and thus the 
advantages will be mutual, The moving spirit in this scheme is 
Councillor Dyson. . 

Windermere.—Mr. F. Fowkes, managing director of the 
Windermere District Electricity Supply Company, Limited, has 
submitted to the Bowness District Council plans of a pro 
electric tramway to connect Bowness, Windermere, and Amble- 
side. The line will be worked on the overhead trolley system. 
)) passengers to enj y a good 

w of the scenery. 

Lewisham.—The Blackheath and Greenwich District Electric 
Light Company intend to lay mains in Love-lane, Blackheath. 
The London County Council have under consideration the widen- 
ing of Loampit-hill and Loampit-vale in connection with a pro- 

to construct a light railway from New Cross to Eltham. 

be cost of the necessary property within the Lewisham district 
is estimated at £6,300. 

_ Mlerecambe.—At the meeting of the District Council on the 

Oth inst. it was stated that the demand for electric current was 
far in excess of the supply, and it was resolved to apply to the 
Local Government Board for power to borrow an additional 
£25,389 with a view to extension of plant ab the electricity worke. 
It was also resolved to purchase some land for the erection of a 
sub · station for the West - end. 

Glasgow. The Tramway Committee's recommendation that the 
offers for constructional steelwork of the new power station at 
Port-Dundas should be remitted to them with powers, was agreed 
to by the City Council at the last meeting after some opposition, 
during which it was urged that the specifications were drawn on 
the same lines as those for the main engines, and some firms in the 
city did not understand them. Ahem ! 

Harrogate.—The charges for electric light on the maximum 
demand indicator system are to be as follows: under 15,000 unite 
per annum, 6d. per unit for the first hour and 4d. per unit after- 
wards ; over 15,000 unite per annum, 6d. per unib for the first hour 
and 2d. per unit afterwards; for cooking, heating, and power, 
6d. per unit for the first hour and 2d. per unit afterwards. The 
rebates are to be allowed every half-year. 

Cardift.—Mr. H. Percy Boulnois, M. I. C. E, beld an enquiry on 
the 6th inst. into the application of the Corporation to borrow 
£3,209 for electric lighting extensions, made up as follows : £2,476 
for extensions of mains to Newport-road, Castle, Albany, and 
Wellfield roads; £443 for extensions Cowbridge-road, through 
Severn-road, Romilly-crescent, and part of King's road; and £290 
for extending the mains from Cowbridge-road to the sanatorium. 


Wolverhampton.— At the last meeting of the Town Council the 
Chairman of the Lighting Committee said, with regard to the 
laying down of the three-wire system in the borough in connec- 
tion with the electric lighting arrangementa, that there was little 
fear of a breakdown in the future. A light railway enquiry was 
announced for yesterday into the application to authorise the 
construction of the Wolverhampton and Bridgnorth light railway. 


Boston. — Permission has been granted to the National Telephone 
Company to erect additional in various parts of the town. 


ins 
and the system of street-lighting in the borough. The deputation, 
which was accompanied by Mr. Hawtayne, and consisted of Coun- 
cillors Maude and Simmons (chairman and deputy-chairman of 
the Eastbourne Electricity Committee), Alderman Strange, and 
. Councillors Rowe and Wright, were the guests of the Mayor 
(Alderman Norman) at dinner at The Plough. 


line across the island to Kilchattan Ba 
provisional order to be promoted by the British Electric Traction 


A letter from the British Electric Traction Company stating no 


they might probably apply for an order to construct a service 
electric tramways in Boston, and asking the Council to support 
the scheme, has been favourably considered, but in the absence of 
definite information the matter is before the Paving and Lighting 
Committee. 


Doncaster.—On Wednesday, at the Board of Trade offices, Mr. 


J. F. S. Hopwood, assistant secretary of the Board of Trade, 
heard the objections to the amendments proposed by the Great 
Northern Railway Company to the light railways order of the 
Corporation of 
providing for the carrying of the telegraphic, telephonic, and sig- 
nalling wires underneath two bridges. Probably another meeting 
will take place. 


ncaster. Amongst the amendments was one 


Cheltenham.—A deputation from the Eastbourne Town Council 
ted last week the electric lightiog works of the Corporation 


Stones Patent.—The Akkumulatoren und Elektricitatewerke 


Aktiengesellschaft (vormals W. A. Boese und Co.), Berlin, have 
purchased the German rights of Stone’s patent for the lighting of 
railway carriages. This invention, the principal idea of which is 
a dynamo worked by the axle of the carriage 
sideration by the Imperial Post Office and by various railway 
com panies. 
line from Berlin to Cologne during the last 15 months. 


„ is now under con- 


It has been in use by the Pruesian Government on the 


Stirling and Bridge of Allan Tram Ab the 


ways Company 
orate yearly meeting of the shareholders of this Company, on 
the 9t 
- British Electric Traction Company to take over t 
company had offered a certain amount for all their stock, but the 
directors would not accept it. 
a more acceptable offer, the directors would be willing to submit 
their proposals to a special meeting of the shareholders. 


nst., the Chairman referred to the proposes of the 
e line. The 
When they came forward with 


British Schuckert Electric Company.— We have received from 


this Company, which has its offices at Clun House, Surrey - street, 
Strand, a liet of the various electrical tramways which have been 
equipped by the parent company of Nuremberg. The detailed 
num 

with a total length of 476 miles and about 1,100 motorcars. 
list is exceedingly handy for reference, as giving the 

the maximum gradiente, otc., on the various lines in question. 


r of lines for which thie firm have been responsible is 3 
and 


Cleckheaton.—The General Purposes Committee of the District 


Council have come to the conclusion that it would not be desirable 
to promote a Bill in Parliament for 
electric tramways in the Spen Valley under the auspices of the 
local authorities, but that at the proper time all necessary stepa 
should po taken to secure the insertion in the order which is being 
sought 


wer to lay down a system of 


the British Electric Traction Company for similar 
wers of clauses for the protection of the interests of Cieck- 
eaton. 


Catalogue. We have received from Mr. G. Braulik, of Upper 


Thames-atreet, E.C., a copy of his illustrated catalogue of electric 
light supplies. The ca 
concerning electric light and power fittings of all descriptions. A 
rather unusual feature, as compared 
is the price-list for electrical heating anil cooking apparatus, in 


ogue contains details and illustrations 
with other similar catalogues, 
which we find ovens, kettles, irons, etc. The catalogue concludes 


with particulars of the accumulators and motors supplied by 


this firm. 
Rothesay.—The Town Council have passed a resolution strongly 


approving of the promotion of a tramway or light railway from 
5 to Kilchattan Bay, vid Scalpsie Bay, suggested by the 
cit 


lectric Traction Company, so far as within the limite of 
the burgh, but reserving settlement of questions of detail until 
the clauses were adjusted. The extension of the tramway 
will be included in the 


ompany. 

Carlisle.—At the last meeting of the Electric Lighting Com- 
mittee the Surveyor reported with respect to the cost of the elec- 
tric lighting station that Mr. Laing’s contract amounted to £7,668. 
8s. ld. Extra work was ordered to the amount of £163. 83., and 
the extras on the contract amounted to £25. 5e. 2d., giving a total 
cost of £7,856 183. 3d. Prof. Kennedy’s reports with 
to the extension of the station were received. The committes 
instructed the engineer to advertise for a cable foreman at a salary 
of 308. a week. 

The strand Dist ict.—Oa Wednesday the Board of Works 
adopted the recommendation of the Works Committee, who pro- 
5 that no permission be given to the National Telepbone 

mpany to erect wires or spans to infringe the law, but that, 
owing to the inconvenience likely to be caused to the public by the 
removal of existing wires, it would be advisable to defer further 
proceedings for three months, for a report as to whether the 
company are performing their undertaking to proceed with all 
speed to place wires underground. 

Rhyl.—At an adjourned meeting of the Urban District Council 
a report was presented by the Electric Lighting Committee recom- 
mending the Council to apply for a loan of £21,000 for lighting 
the town and promenade with electricity, the purchase of land, 
and the provision of a refuse destructor.. Three alternative schemes 
were provided by Mesars. Trentham and Peers, and the committee 
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recommended one, which for £14,517 would provide 36 aro lamps 
to light the two promenades, Marine-drive, and principal streets, 
as well as 2,400 lamps of 16 c.p. for private consumers. 


Barton. —The conference of delegates of the various councils 
interested in the scheme for an electrico tramway through portions 


of the district have recommended that the promotion of the pro- 
visional order under the Tramways Acb b ai 


intervals of seven years, and the supply of electrical current upon 


terms to be agr u 
by the Board of Trade. 
Aberdeen.— Powers are to be sought to extend the tramways, 


at a cost of £280,000. In Waterton and Dyce Messrs. P. C. 
Middleton and Co. have agreed to sapply the electric light, having 
acquired from the District Committee for £50 per annum the right 
to use the surplus water power in connection with the water 
uired for 

the pay- 
ment to the water account and the saving effected thereby will 
enable the District Committee to carry out the public lighting of 


scheme for the villages. Sixty lamps will be 
Waterton district, and 15 for Dyce, and it is expec 


both places practically free of cost. 


The Trusty Gas-Engine.—We have received from the Trusty 
Engine Worke, at Cheltenham, a new list of the gas-engines and 
oil- engines made by the firm. One novel feature we notice in this 
list is that the Trusty engines are constructed eo that the 08 
or tbis 
purpose all the parte are kept strictly to gauge, and it is claimed 
that the engine can be shanaed over from a gas-engine into an 
Id would be interesting to know what 
the relative power of the same engine would be when working as 


turned quickly from gas to oil engines or vice versd 


oil-engine in about an hour. 


an oil and as a gas engine respectively. 


Ross.—On Friday at a meeting of the ratepayers of Ross 
Urban and Ashfield, Mr. Hamilton Kilgour, of Cheltenham, 
gave some particulars with regard to the electric lighting 
scheme. A resolution was subsequently carried as follows: 
% That having regard in the near future to the expense which will 


have to be incurred by reason of the sewage dis , and the fact 


that the electric lighting of Ross and district will be in tbe nature 
of an experiment, for ab least a few years, it is in the opinion of 
this meeting of the ratepayers of Ross and Ashfield undesirable at 


the present time to proceed with the electric light scheme.” 
Horsforth.— Represe 


recently held a conference to consider whether they should ask a 
tramway syndicate to construct a tramway from the Leeds boun- 
The suggestion was not adopted. The repre- 
sentatives of Yeadon and Rawdon were strongly in favour of an 


dary to Yeadon. 
application being made to the Leeds Corporation to make the line. 


Ab a subsequent meeting of the Horsforth District Council a 
month ago a resolution was carried to ask the Leeds Corporation 
At the last meeting of the 
District Council the rescinding of this resolution was moved, but 


to construct the suggested tramway. 
was defeated. 


Southend.— Reference bas previously been made to the Council’s 
We now learn that in the event of the transfer 


lighting order. 
being approved by the Board of Trade, the Council will retain 
certain controlling powers with respect to the expenditure of 


capital and the charges to be made bo consumers, and also the 


option of ac quiriug the undertaking at the end of 7, 14, or 21 years. 


Another condition is that the Corporation shall be supplied with 
energy for tramway purposes at Id. per unit, for street-ligbtiny 
at 2d. per unit, and for public buildings at 3d. per unit, less a 
per cent.; for private consumers the maximum 


discount of 20 
charge is to be 6d. per unib for the first hour, and 2d. afterwards. 


Lichfield,—On Saturday the electric light was switched on ab 


Messers. Jones and Co.'s Emporium in Bird-street by the Mayor, 


Councillor A. Eyles, J P. 
two arc lamps of 1,000 c.p. and two of 800 c.p., and 160 8 c.p. 
lamps, has been designed by Mr T. Vaughan Hughes, ARS M., 
consulting engineer, of Norwich Union-chambers, Birmingham, the 
Tangye engine being supplied to Mr. Jones's order. The electrical 
work has been carried oub by Mr. E. E. Pugh, contractor, King- 
street, Wolverhampton, whilst the structural alterations to the 
building, draining, etc., have been designed and superintended by 
Mr. Perry, architect, Lichfield, 

Richmond (Surrey).—The New Electric Traction Company 
intend to promote a Bill to enable them to construct a tramway 
on the overhead electric principle from the Surrey end of Hammer- 
smith Bridge through Barnes and Mortlake to Richmond Bridge. 
Favourable terms of purchase are to be offered to the local 
councils. The Town Council have resolved to oppose the con- 
struction of tramways or light railways in Surrey by any bodies 
other tban the Surrey County Council or local authorities. The 
Ealing District Council have now agreed to apply for powers to 
construct the lines, which it is probable they will lease to the 
London United Tramways Company, who have applied for 
Parliamentary powers to promote a Bill next seseion. 

Tynemouth and District Tramways.—The annual report of 
the directors states that the Board of Trade have confirmed the 
order of the Light Railway Commissioners, aathorising the con- 
struction of light railways in the townships of Chirton, North 
Shields, Tynemouth, and Cullercoats, and the urban district of 
Whitley and Monkseaton. Under date of Dec. 13, 1898, an agree- 
ment was entered into between the company and the Tynemouth 
Corporation for the supply of the electrical energy that the com- 

ny may require. By an agreement, dated June 28, 1899, the 
Corporation covenanted, not to exercise their option to purchase 


the United Kingdom 
Electrical Tramways Syndicate be agreed to, subject to a modifi- 
cation in the period of the concession and the insertion of clauses 
enabling the local authorities to acquire the undertaking at 


n, or in default of agreement to be settled 


ntatives of Yeadon, Rawdon, and Horeforth 


he installation, which provides for 


the tramways until after March 6, 1920. The number of passengers 
carried for the year ended June 30, 1899, was 345,104, as compared 
with 307 910 for the previous 12 months. 


Newcastle. — The tramways company will retain the risk 
of realisation of their cars. horses, etc., and will work the 
tramway service from Nov. 11 to March 1 next, at the present 
rental of £4,222. 4s, per annum for all the tramways and 
stables, and from March 1, when the reconstruction of the 
tramways will commence, and during the reconstruction 
and electrical equipment, at a rental of 4 per cent. apon 
the price paid by the Corporation for the Haymarket stables 
and the Gosforth lines and stables. An offer from the Electric 
Supply Company, Newcastle, offering to light the principal streete 
in thelr district with 1,000-c.p. electric arc lam}s at an annual 
cost of £15. 10a. per 7772 2 between dark and daylight, was 
referred to the Electric Lighting Committee on Wednesday. 


Injury to a Tramway Passenger.—At the Longton County 
Court last week, Selina Thorley obtained £8 damages for personal 
injuries from the Potteries Electric Traction Company, Limited, 
Stoke, and the Anderton Company, Limited, Stoke. On Aug. 4 
the plaintiff was travelling in an electric car from Stoke to Fenton. 
A barrel on a lorry belonging to the Anderton Company broke the 
window of the tramcar and injured the plaintiff, who was incapaci- 
tated for four weeks with a severe contusion of the shoulder. The 
Deputy Judge found that the negiiganos lay with the employé of 
the Anderton Company, and he held them liable. He attributed 
the occurrence to the barrel projecting over the lorry and crash- 
ing into the car. Acoordingly judgment was given againet the 
Anderton Company with costs, and for the Electric Traction 
Company without costs 

Wellingborough.—At the last meeting of the Urban District 
Council, a letter was read from the Urban Electrical Supply Com- 
pany with reference to their proposal to apply for a provisional 
order for supplying electric light in the urban district of Welling- 
borough, and intimating that if the Council intended to apply 
themselves for a provisional order they would not, of course, pro- 
ceed with their application. The Council have already passed a 
resolution approving of the Electrical Power Distribution Com. 
pany’s scheme, subject to a satisfactory arrangement being arrived 
at, and the Chairman said they compared the terms of the different 
companies, and in their opinion none were so favourable as those 
of the Electrical Power Distribution Company. It was therefore 
resolved to write to the Urban Electrical Supply Company to the 
effect that the Council had already entered into negotiations with 
another company. 

cdamberwell.— The General Parpoees Committee reported at the 
last meeting of the Vestry that they had bad under consideration 
; oe ara the county of ee aa 5 Electric 

ightin m , asking whether the Vestry passed a 
resolution in 9 with Section 60 of the Camberwell order, 
and also whether they intended to sha the company to sell the 
Camberwell undertaking, as 5 y that order. The company 
also stated that they were fully prepared to carry oub the con- 
ditions contained in the purchase clause in a reasonable manner. 
The committee were of opinion that the company should be now 
asked for full information as to capital expended and contracts 
entered into since the last published account, and to give access 
to worka, and also to give tae Vestry notice when intending to 
carry out the new work. A letter is to be sent to the company 
asking for the information. 

Battersea.— With regard to the notice served upon the County 
of London and Brush Provincial Electric Lighting Company, 
Limited, by the Vestry, requiring them to remove the electric 
light mains in the portion of Trinity-road within the parish, and 
informing them that, in default of compliance with such notice, 
the Vestry would cause the mains to be removed within 24 hours 
after the expiration of the same (Oct. 3), we learn that on that 
day the vestry clerk was served with ai interim injunction 
restraining the Vestry from removing or otherwise interfering 
with the mains until after the hearing of a summons, which was 
also served upon him, returnable on Oct. 10, or until further order. 
At the same time the vestry clerk was also served with a writ of 
claim for an injunction, Application is to be made to borrow 
£3,588 for switchboard, etc., £720/for travelling orane, £2,480 for 
batteries, £8,012 for steam-pipes, eto. 

Bradford._-At the last meeting of the City Council the Gas 
and Electricity Committee recommended the extension of the 
electricity works at a cost of £10,000. Details were given of the 
working of the electricity department for the half-year ended 
June 30 stating that the total income had been £13,256, as com- 
pared with £9,565 for the corresponding period, or an increase of 
£3,690. The total expenditure had been £11,523, as against 
£7,907, a difference of £3.616. The profit was £1,733, as against 
£1,658, an increase of £74 on the last corresponding period. The 
number of consumers was 965, an increase of 34 per cent. The 
total profit since the opening of the works was £22,616, the total 
amount written off being £10,556 for depreciation, leaving £12,059 
to be appropriated. The trade profit had been £4, 3e. 11d. per 
cent. on a capital outlay of £180,129, or a net profit of 198. 3d. 
per cent. The minutes were approved. 


Hammersmith.—The Vestry on Wednesday discussed the 
uestion of electric traction in King · street. and on and Glen - 
orne roads. Ultimately the following paragraphs were passed . 
“ (1) That it is not advisable to allow the trolley wires to be, 
attached to the Vestry’s electric lighting standards, or the Vestry’s, 
arc lamps to be placed on the company’s poste. (2) That the. 
Bristol design for the side and centre poste should be adopted. 
(3) That shorter cut-out circuite than half a mile lengths ba 
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insisted upon. (4) That where the company erect traction posts 
in the c-ntre of the road, they be required to light them by means 
of two 100-c.p. incandescent lamps, and that the other traction 
poste be sufficiently lighted. (5) That the Vestry strongly urge 
the County Council not to insist upon an unde und system 
as suggested, but to use its utmost endeavours with the tramway 
company to substitute the overhead trolley system for the conduit 
system.” : 

Cambridge.—At a specially-convened meeting of the Town 
Council on Monday a report of the special committee appointed to 
consider the tramways question was received, recommending that 
a Bill be promoted in the next session of Parliament empowering 
the Corporation to alter and extend the existing tramways, eo soon 
as they shall have been purchased, and to adapt them, if they 
think fit, to some form of mechanical traction ; to acquire by com- 
puleory purchase the lands necessary for the purposes of such 
alteration and extension ; to borrow the necessary funds, and to 
work the tramways themselves, and to ran omnibuses in connec- 
tion therewith. The pre was adopted, and the Council resolved 
that Messrs. Kincaid, Waller, and Manville, tramway engineers, 
29, Great George-street, Westminster, be reques to prepare 
plans of the proposed system, together with an estimate of the 
cost of constructing and equipping the same on the overhead 
electric trolley system. 


_ Worcester.—Tho tariffs of the Telephone Company being con- 
sidered too high, the General Pur Committee are endeavour- 
ing to obtain a reduction for exchange purpoees. They are also 
investigating what powers the Council in the matter. 
The City Council have been advised by Messrs. Kincaid, Waller, 
and Co. to take over the existing tramlinee within the city and 
work them by electricity at the expiration of the lease (two years). 
They haye inspected the Kidderminster and Stourport and the 
Dudley and Stourbridge lines, also the Stourbridge and Kinver 
light railway now in course of construction, and afterwards were 
the guests of the Briti-h Electric Traction Company, who have 
indicated their readiness to transform the existing tramways, to 
make other extensions to suburbs, and to Kempsey and Ombersley. 
The Council have, on the other hand, shown a disposition to oppose 
the company’s city projects out of a desire to keep to themselves 
the entire control of the city roads. 


Seuthport.—On Wedneeday the Mayor of Southport formally 
set in motion a new alternator which has been added to the 
Corporation electricity works. Ab the ceremony Councillor T. 
Jones, chairman of the Electricity Committee, said now the works 
had a total capacity of 2,000 i.b.p., capable of supplying 40,000 
8-c.p. lights ab one time. There were about 40 miles of distri- 
buting mains, while connections were being made at the rate of 
10,000 8-c.p. lamps per year. In addition the Corporation had 
ordered two 250-h p. traction sets for their proposed electric 
tramways. On March 31, 1895, there were only 72 consumers, 
while now there were over 600. New consumers were being added 
at the rate of 200 per annum, representing 10,000 lamps per year. 
Ab the commencement the capital expenditure was £15 000, and 
now ib was £90,000, while the profits had grown from £175 in the 
first year to over £2,000 last year. The charge had been reduced 
near y 40 per coent. The price was 6 96d. per unit in 1896 and 
409d. last year. ` 


Liverpool.—The trial of the electric tram system in Whitechapel 
and Byrom-street was tested on Oct. 8 preparatory to the official 
trial trip to-morrow, The system in Dale etreot had to be poet- 
poned, as the overhead wires were not completed. It is reported 
‘that the Lord Mayor has expreseed his willingness to receive a 
memorial ne by the owners and occupiers of offices in and 
adjacent to the Liverpool Exchange, who are opposing the running 
of electric tramways along certain thoroughfares close to the 
Exchange on account of their inadequacy to meet the present 
traffic. A memorial has been sent to the Lord Mayor for presenta- 
tion at the meeting of the City Council, signed by a large number 
of atapa ers, supporting the proposal to construct a tramline 
along Mill-street to Park Hill-road through Park-road. 
electric a Braga which has been introduced into the 
North Haymarket, Cazneau-street, is completed. There are now 
56 arc lamps, the cost of which will be £170 a year. At Wednes- 
day's meeting a number of the proposed electric tramlines were 
decided upon. i 

The City (London).—At last week’s meeting of the Court 
of Common Council, the Postmaster-Gener applied for 

ission to open up the main thoroughfares in the City 
or the purpose of laying conduite and providing manholes 
for access to the same in parsuance of the Telephone Acs, 
1899. The subject was referred to the Streets Committee for 
report. A letter was read from the Board of Trade intimating 
that they had given their approval to the additional system of 
enpply y continuous current proposed to be given by the City 
of London Electric Lighting Company. Relative to an applica- 
tion from that company for permission to alter the standard 
presante of supply to consumers from 100 volts to 200 volts, the 
treets Committee recommended that the application be complied 
with subject to the company agreeing (1) to make at their own 
„expense the necessary alterations to consumers’ lampe, wires, or 
fittings, directly or indirectly incidental to such change; (2) that 
the prices of supply shall at no time be raised above those con- 
tained in the notice issued by the company in July ; and (3) to 
establish, concurrently with the alteration of the preesure, proper 
ee of testing the public and private supply. The report was 
carried. 


SheMeld.—The Electric Light Committee propose three exten- 
isti errey has 


sions to existing mains totalling 750 yards, Mr, T 


The 


made the following return as to the rating of the electric light 
undertaking, and the Assessment Committee have agreed to the 
same. The amounts are: Sheffield, £2911; Brightaide, £18; 
Nether Hallam, £31; Ecclesall, £290—totai, £3,250. The city 
surveyor has been instructed to lay tramlines, with cross-overs, in 
Fit zalan-equare in front of the Bell Hotel, so that the cars coming 
from Attercliffe, Tinsley, Brightside, and Pitsmoor may cross over 
without having to ascend High-street. The laying of the lines on 
the Heeley route beyond a 7 near Lansdowne-road is to be 
suspended for the present. The committee have decided to add 
to the extensive list of new d adopted by the City Council 
at their last meeting. They ask that in the Parliamentary Bill 
for next year powers be obtained for making a tramway commenc- 
ing in the Haymarket, at the end of Castle-street, proceeding along 
Castle-street and Snig-hill, and terminating at a junction with the 
Hillsbrough route at the bottom of Snig-hill, and also for laying 
tramlines from Abbeydale-road, and from the Heeley route via 
Broadfield Park-road to Primrose-meadows, to provide for the 
event of car-sheds being erected there. 

Smethwick.—At the last meeting of the District Council. the 
Public Works Committee reported that they had received an order 
from the Board of Trade sanctioning the use of steam on the 
Birmingham and Midland Tramways for seven years from the 
2nd inst., and they recommended that the clerk write to the Board 
of Trade protesting against the granting of the license withoat 
giving any notice of their intention to the Council. The Clerk read 
a letter from the tramway company respecting the future of their 
line. The letter pointed out that the part of the line in the city of 
Birmingham was held on a lease, which expired in 1906. but the 
Smethwick Council had the right to acquire the tramways in 1902. 
The company were, however, prepared to substitute, subject to the 
consent of the local authorities, a much improved system of traffic 
in the shape of an overhead electric line, similar to that in the 
city of Liverpool, and would guarantee a quicker and more 
frequent service free from all the inconvenience arising oub of the 
old system, whilst they would double the number of cars. They 
thought it was poesible to make some arrangement with the 
Birmingham Corporation, and they requeste i the Council to waive 


their statutory rights for the purchase of the tramways for a 
definite period, probably 28 years, or at least 21 years. No action 
was taken, as a conference will shortly be held with the Birmingham 


Corporation with respect to the tramways. 

Whitechapel —A commencemert has been made with the Board 
of Works’ scheme, which extends over 22 miles of streets. It 
will cost £150,000 to £200,000. At present it ie only contemplated 
to light the main streets. The power is obtained from a dost 
destructor, much on the same principle as that adopted so success- 
fully in Shoreditch. The conference of the local authorities of 
Whitechapel, Mile End, Limehouse, and Sb. George’s-in-the- East, 
already referred to, was held at the offices of the Whitechapel 
District Board on the 9th inst. The Whitechapel Board is about 
to complete ite electrical installation, but the other three parishes 
have allowed the County of London and Brush Company to obtain a 
provisional order to lay down mains. The company has done 
nothing during the last two years, but has now given notice of ite 
intention to begin operations. The order was granted on condition 
that the work should be begun within two years, or the Board of 
Trade could revoke the order. As the four districte will form 
one municipality under the London Government Act, and a 
uniform system of lighting is desired, the Vestries of Limehouse 
and Mile End applied to the Board of Trade to revoke the powers, 
but the Board have replied to Limehouse that they do not intend 
to do so. A resolution was carried at the conference appointing a 
deputation to wait on the Board of Trade to demand that the 
order should be revoked, and affirming that the lighting of the 
East-end should be carried out by the new municipal body. 


Willans and Robinson. The ordinary general meeting of this 
Company was held last week at Victoria Works, Rugby, Mr. M. 
Robinson (the chairman) presiding. The secretary (Mr. C. 8 
Essex) having read the notice convening the meeting, the Chair- 
man said that while they kept up the increased rate of interest 
upon ordinary shares, they also maintained the increased rate of 
putting by in the reserve fund, besides the proper proporcioni 
contribution to the debenture sinking fund, and even decided 
to increase the contributions to the latter fund by carrying to it 
the receipte for interest upon the amounts already invested, which 
formerly went to swell the miscellaneous receipts. Orders oon- 
tinued plentiful. The new capital was subscribed ab once by the 
shareholders, and the premiums received amounted to £29,773. 
after deducting a part of the expenses of issue. But əs regarded 
the ordinary shares it had been judged better to allot the small 
number disposable among applicants, not excluding outeiders, who 
were in a position to benefit the Company in a trade because 
equal allotment among all applicants would have resulted in by 
far the larger number receiving only a fractional part of one share. 
The contract drawings for the extension of the works at 
were ready, and they hoped to place the contracte before the 
winter. The number of 1,200 b.p. engines on order (1,500 h.p. 
was their extreme load) had risen from one 18 months ago to four 
12 months ago and to 16 at the date of the last meeting, six montbs 
ago. The report was adopted. 

Darlivgton.—The deed of mortgage for securing the sum of 
£25,940 to the Public Works Loan Commissioners, being tbe 
amounb required for electric lighting purposes, has been made 
oub. The borough surveyor is about to report upon the number 
of arc lamps required to provide street lighting, and the position 
of the same. An offer has been received from the D.P. 
Company, Limited, to maintain two 126-cell batteries fora 
of five years from the date of completion, and after they bad bem 


THE ELECTRICAL ENGINEER, OCTOBER 18, 1899. 7 


8 


fixed to the satisfaction of the engineer. The Local Government 
Board have formally approved of the system for the eupply of 
electrical energy required according to the provision of the 
Darlington electric lighting orders of 1890 and 1898, subject to 
certain regulations for securing the safety of the public. Approval 
has been given to the connection by the Corporation of certain 
pana of the circuits with the earth. The Chairman (Alderman 

- M. Barron), Councillor G. Marshall, W. A. Gunter, and Dr. 
Monson, with the Town Clerk, are to meet Prof. Kennedy and 
Mr. Robinson, of the Imperial Tramway Company, and the 
Chairman has expressed the hope that some arrangement at the 
same time fair to the tramway company and beneficial to the rate- 
payers would be come to. 


Beckenham.— At the last meeting of the Urban District Council 
the Clerk read a letter from the British Insulated Wire Company 
agreeing to increase the capital cost of the buildings in the agree- 
ment by a sum not to exceed £1,600 to cover the cost of extensions 
to the engine and boiler house, the building of offices, and also for 
certain fencing and decorative work, and also agreeing to pay the 
interest and sinking fund in the terms of the agreement on this 
additional amount. The company understood that the Council 
as a consideration for this would at an early date exercise 
their option of, taking over that rtion of the district 
now in the hands of the Crystal Palace Electric Ligbting 
Company, and will further approach the Lewisham Council 
with a suggestion that that portion of the Penge district 
which is surrounded by the Beckenham territory should 
be taken over, as far as electric lighting was concerned, by the 
Beckenham Council. With regard to the laying of the National 
Telephone Company’s conduits, the British Insulated Wire Com- 
pany had agreed to the terms for carrying out the work with 
them, but up to the time of writing had not received the contract 
form. Subject to the matter being completed on the lines arranged, 
the company agreed to allow the Council a rebate of £50 as repre- 
senting the saving on the cost of the work carried out, the two 
sections being carried out at the one time. As to the free wiring, 
the company confirmed a promise of the previous day, tuat they 
would include free wiring in the price to be charged for supply, as 
per agreemept, making the price to be charged for current to all 
consumers, without distinction, 6d. per Board of Trade unit. 
Attention is to be called to the advantages of the free wiring by 
means of posters. 


St. Martin-in-the-Fields.—At tbe last meeting of the Vestry 
the Lighting Committee reported that the Charing Cross and 
Strand Electricity Supply Corporation had declined to seal their 
part of the agreement for laying mains, etc., in the parish, as they 
objected to Clause 14, which they alleged was not sufficiently clear, 
and that the alteration they desired would make the clause read 
as follows: ‘‘ Upon the determination of this agreement, by notice 
at the end of the first seven or fourteen years, the Vestry shall 
purchase ; and if this agreement shall expire by effluxion of time, 
the Vestry shall have the option to purchase from the corpora- 
tion.” They (the committee) begged to report that they have 
instructed Messrs. Essex, Bristow, and Co. to request the cor- 
poration to seal the agreement with the above alteration, and to 
proceed with the work of laying the mains, etc., forthwith. Upon 
their undertaking so to do, they will recommend the Vestry to 
reseal their part of the agreement as amended.” The report of 
the committee was adopted. The committee further reported that 
the chairman (Mr. James) and Mr. Horner had seen the secretary 
of the Electricity Supply Corporation, who had assured them that 
their part of the work will be completed by the first week in 
December. The committee also reported that they had accepted 
the tender of Messre. Singer and Sons for lamp standards, with 
carriers for footway lamps, at £25 each; for refuge lamps, at £23 
each ; and for wall brackets, at £12. 10s. each; on the under- 
standing that 25 of the standards would be ready for delivery on 
the 25th prox., a similar number on Dec. 31, and the remainder at 
the rate of five per week ; and, further, that in the event of failure 
in delivery as above mentioned, they would pay or allow to the 
Vestry the sum of £10 per week during such time as the standards, 
etc , should remain undelivered. The action of the committee was 
approved. 

Hereford.—The following report of the Electric Lighting Com- 
mittee has been adopted: Your committee regret to report that 
the new works will not be complete by the time fixed by the con- 
tract, and that they will therefore not be in a position to supply 
current quite so soon as they anticipated. The delay is due to 
causes over which your committee have had no control, and the 
Silvertown Company, the contractors for the supply of machinery 
and plant, are alone responsible for it. They have been delayed 
by sub-contractors, more particularly the boiler makers. Tne boiler 
which should have been delivered some time since has not yet 
arrived, and, indeed, as the committee believe, is not complete. 
Seeing, however, that the Silvertown Company are under penal- 
ties for delay of over £560 a month, that company has the greatest 
interest in hastening completion, and the committee believe they 
are doing their utmost to expedite the delivery of the machinery, 
and it is hoped the works may be so far complete as to enable 
the current to be supplied early in November. No delay has 
been occasioned by the contractor for the building, and, 
save as mentioned below, the cables have all been laid. 
The committee have been gratified by the number ef applica- 
tions for the current, and they have already secured over 
80 customers, many very desirable ones, and they little doubt 
that these only indicate the beginning of the demand for the 
light. Owing to a desire that has been expressed by some of the 
residents in St. Owen-street, Castle-street, and the Cathedral 
Close to adopt the light, the committee have determined to lay a 


cable through St. Owen-street, St. Ethelbert-street, Castle-street, 
and the Cathedral Close ab an estimated cost of £370; and in 
order to accommodate the ak ere te of the Hereford Times and 
Messrs. Arnold, Perrett, and Co., they are contemplating laying 
a cable which will also be useful for other extensions along 
Maylord-street. These additional cables are the only ones 
not already laid. The committee have accepted the tender 
of Messrs. Read and Jenkins to wire the new electric 
lighting station and works at a cost of £41. 5s. 6d. The com- 
mittee very sincerely eer oe to report that a fatal accident happened 
to a workmen employed by a sub-contractor in fixing the lightning 
conductor to the chimney. The unfortunate man fell from a 
ladder at a height of about 60ft., and falling on his head was 
killed instantly. The evidence given at the inquest showed most 
conclusively that no kind of blame could be attached to anyone. 
The ladders and other appliances were of the most suitable kind 
and properly fixed, the man was accustomed to the work and 
perfectly sober, and the only explanation that could be given 
was that he was seized with some sudden indisposition. The 
committee have received a uest, signed by a large number 
of intending consumers, chiefly tradesmen in the High Town, 
suggesting that the price to be charged for current should 
be a fixed one irrespective of the periods during which it is 
used, instead of a charge of 6d. for the first two hours and 
4d. afterwards, and the committee have since received a further. 
communication from the same source urging them to modify the 
terms of supply and suggesting that unless the current is taken 
for longer periods than two hours a day the reduction will nob 
greatly benefit consumers. The committee regret that they have 
not seen their way to accede to the request—save in one particular, 
but the matter has had their very careful consideration, as they 
would have been only too glad to meet the wishes of the 
memorialiste. The committee can only state, however, that the 
cost of supplying such customers as only use the light for a com- 
paratively short period during the times of the greatest load is 
such as to leave little or no profit, and unless the undertaking is 
to prove a burden to the ratepayers it is essential that induce- 
ments should be held out to consumers of the current for more 
continuous periods.” 


PROVISIONAL PATENTS, 1899. 


Ocr. 2, 
19716. Improvements iu wireless telegraphy. Sidney George 
Brown, 22, Holland-road, Kensington, London. 
19758. Improvements in electric telephony. Allan Bennett 
MacGregor, 55, Chancery-lane, London. | 
19781. Improvements in or rolating to electrical switches, 
Sidney Alfred Hunter, 111, Hatton-garden, London. 


Oct, 3. 

19785. Electro-chemical process for cleaning metal surfaces. 
The Vereinigte Elektricitite-Actiengesellachaft and Josef 
Klaudy, 40. Chancery-lane, London. 

19787. Improvements in means for electrically igniting 
miners’ safety lamps. William Best, 33, Chancery- 
Jane, London. 

19825. Improvemonts for rendering moulds oconduoting in 
the electro)ytic bath. Henry Joseph Sheldon, Haddon, 
College-road, Harrow, 

19836. Improvements in multiple mandrel attachments for 
phonograph:, eto. Arthur Bremer Robinson, 24, South- 
ampton- buildings, Chancery- lane, London (Complete 
specification.) 

19846. A new and improved conduit terminal and junctien 
box for electric wires. Robert McKean Thomas, 18, 
Buckingham - street, Strand, London. (Complete specifi- 
cation.) 

19849. Means or apparatus for recording the electrical 
vibrations or undulations known as Hertsian waves. 
William Friese-Greene, 55, Ohancery-lane, London. 

19854, Improvements in electric railways and tramways en 
the surface-contact system. Percival Pinckney, 15, 
Middle-street, Portsmouth. [Post-dated (April 21, 1899), 
and renumbered 19,854, under Section 7, Patents, ete., 
Acte, 1883-8.] 

19856, Imp: ovemente ia magnetic separators. William Clark, 
53, Chancery-lane, London. (Charles Frederick Courtney, 
New South Wales.) 

19863. Improvements in or oonnected with telephonic 
apparatus. William Gray, 55, Chancery-lane, London. 
(Complete specification.) 

19867. Improvements in or connected with telegraphic appa- 
ratus. Albert Cushing Crehore and George Owen Squier, 
46, Lincoln's inn-fields, London. 

Ocr. 4. 

19916. An improved safety connecting bar or hanger for | 
ove head electric wires carrying strong currents, ` 
William Phillips Thompeon, 6, Lord etieet, Liverpool. 
(The firm of Petsch and Gürtler, Austria), 

Oct. 5. 

19939. An clectrolytic method for drilling and slotting metals. 
Sherard Osborn Cowper-Coles, Grosvenor Mansions, 
Victoria-streetb, Westminster, London. i 
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19941. Improvements in certain electric tramears. William 
Henry Pick, 2, Market-street, Bradford. 

Improvements in ‘‘trolleys” for electric tramcoars. 
Charles Kingston Everitt, Bank-buildings, George street, 
Sheffield. 

Improvements in electric motors, Alexander Hoyland, 
47, Lincoln’s-inn-fields, London. (Complete specification. ) 

Ocr 6. 

. An improved sliding electric light. William Hooley, 
Cable Cottage, College-road, Windermere. 

Improvements in the method of and means for 
transmitting and receiving electric waves for 
the production of signals and for imparting 
motion to machines or apparatus. Julio Cervera 
Baviera, 4, Corporation-street, Manchester. (Complete 
apecification. ) 

Improvements iu 5 fittings for clectrié lighting 

systems adapted te high voltage. Max Railing and 
John Hillery Collings, 73, St. Stephen’s-road, Upton 
Park, London. (Complete specification.) 

21110. Improvements in electrical accumulators. François 
Loppé, Henry Paul Morin, Denis Philippe Martin, and 
Georges Jean Adolpho Griner, 60, Queen Victoria-street, 
London. (Date applied for under Patents, etc., Act, 
1883, Section 103, April 1, 1899, being date of application 
in France.) 

Improvements in electrophone apparatus. Lancelot 
Edward Wilson, Birkbeck Bank-chambers, Soathampton- 
buildings, Chancery-lane, London. 

Process and apparatus for the production of insulators 
for electric wires. Frunz 1 40, Chancery - 
lane, London. (Complete specification. ) 

Improvements relating to means for electrically 
controlling gas cocks and lighting gas burners. 
Reginald Haddan, 18, Buckingham-street, Strand, 
London. (La Société Anonyme Lux Nora, 9 Belgium. ) 
(Complete specification.) 

Oct. 7. 

Improvements in the method of lubricating the bearings 
of commutators of alternate-current dynames. Charles 
Brooke Crawshaw and James William Longley, Com- 
mercial-street, Halifax. 

Improvements in motor starting and rogulating 
switches. Charles Brooke Crawshaw, Herbert Alexander 
Jones, and James William Longley, Commercial-street, 
Halifax. 

90145. The improvod combination electric light fittings. 

William Sevenoakes, Littlecot, Ashford, Middlesex. 

20151. Improvements in and connected with electric accumu: 
later and battery bexes. Alfred Webb, 4, Corporation- 
street, Manchester. 

20158. Improvements in electrical resistances. Thomas Edward 
Gambrell and Charles Thomas Gambrell, 17, Giltspur- 
street, Holborn, London. 

20154. Improvements in or connected with the controllers of 
electric tramcara or olectrically - driven vehicles, 
machinery, or the like. George Leonard Andrews, 8 
Quality- court, Chancery-lane, London. 


19943. 


20100. 


20114 
20131. 


20124. 


20129. 


20130. 


SPECIFICATIONS PUBLISHED. 


1898. 


. Electric apparatus for regulating elocks. Rudd. 

. Contact devices for sectional cables or conductors for 

electrically-driven vehicles. Gibbings and Kay. 

19445. Electric batteries. Blumenberg. 

Distribution of electricity on the three-wire direct- 

current system. Blackburn and Spence. 

19788. Motor-driven road vehicles and electric motors therefor. 

Crowdus. 

. Electrical warming pans and like articles. 

. Electricity meter. Schmidlina. 

24265. Fermicg filaments or the like for incandescence or 
glow electric lamps. Hirst. 

Electric cables for high-tension ourrents. Mills. 
(Société Frangaise des Câbles Electriques, Système 
Berthoud Borel et Cie.) 

Conduit inspection fittings for electric wiring. Taylor. 


Electric motors and method of controlling same. 
Heebner. 
1899. 


10040. Printing telegraphs. Cerebotani and Silbermann. 


13826. Elastic and permeable electrodes for storage batteries. 
Tobiansky. 


Mechanism for effecting 
by-step motion. 
(Hundhausen.) 


Magnetic needle threader. Molitar and Kern. 
Brush-holders for electric machines. Short. 
Are lamps. Dymond. (Toerring.) 

Eteotric arc lamps. Lesthevenon. 


Buck. 


26738. 
273320. 


14972. controllod or positive step- 


Siemens Bros. and Co., Limited. 


16356. 
16387. 
16439. 
16627. 


TRAFFIC RETURNS. 


Returns for 
week 


Ending 1899. 1899. decrease. 


Birmingham Tram- £ £ £ 


ways Co Oct. 7 [4 3204, 052 + 268 
Blackpool.Fleetwood| ,, 7 422| 573 T 51 
Bradford City Trame| ,. 8 374| 250 + 124 
BristolTramways(o.| „„ 6 2 943/2,974) - 31 
City & South Londok „ 8 {1019} 982) + 37 
Dover Tramways ...} „ 7 202 201 + 1 
Dublin U. T., elec. care ,, 6 1. 9511,661 f ＋ 290 
Dublin S. P. Electric „ 6 720| 931] — 211 
Halifax Corporation 8 643] 260 + 383 16, 393 4, 
Hull e Sept. 30 605 — — 
Liverpool Corporat’n| ,, 30 7.0476, 666 f 3810 267.4210237, 747 
Liverpool Overhead] Oct. 8 1. 4621, 399 — 63 24, 541 024, G. 
Sheffield Corporation| „ 8 1, 12001, 951 - 830 
South Staffordshire) „ 6 702| 668 + 34 26, 665 25, le 


+ Including borse cars. a Since April 1, 1899. ö Since June 29. 
c Since Jan. 1. e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref, Shs., 1- 125,000, 1 i 
Blackheath & Growch. District Elec. Lt., Ord. 1,201-101,200 -L 
Blackpool and Fleetwood Tramroad Shares 10 18.21 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 18-134 
cent. Pref. . 10 10-11 


Cum. 
British e Traction Limited, Ordinary, Nos, 1 -30,000 
—— 6 per cent. Cm. Pt., 50 -40,000 . 
—— 6 per cent. Cm. Pf., 40.001 60000 


—— 5 per cent. Perpetual Debenture Stock een 100 126-198 14 
British Insulated Wire, Ord., No. 1 to 40,000. . 2 „„ „ „%% Ooo 6 11-12 
6 per cent. Cum. Pref., No. 1 to 27,500 98 5 6} 
Brompton and Kensington Electric Supply Co., Ordinary.. b 7 
7 per cent. Preference .. e 6 10 
Brash Electrical Engineering, Limited, Ordinary a 3 18-2 
Non. Oum., 6 per eent. 2 25 
—* per cent. Debenture Stock i 100 108-118 
por oent 2nd Debenture N — .... 100 106-167 
ble a ta . ie me ish itt 
5 77»; 8 5 
Central London Railway, Ordinary —— — v 16-203 
Pref. Half-Shares.... 0... cccccccccccecccecces : 75. 
Gb ©CO O08 68 90 O28 CO GO &O 540608 08 OO 6- 
Charing Cross and Strand >. 6 00 80028880808 88 00m S&F es 6 10-11 
per cent. Oum. Fret. as 6€08 88 6G 68080 808 O80 8868 5 6 
Chelsea 4 — Company ......ssssssoossoececss.oos 6 7 
r cent. De atures 66560 Te Ter er tie 100 110-112 
City of 1 on, Ordinary 5 0 00 oo 10 11-12 
6 per cent. Cumulative Pre. oe.. .00. ene 10 12}-18) 
6 per cent. Debenture 100 126-130 
Oliy and South London Railway, Consolidated Ordinary .. 100 68-68 
—— Ordinaerggggdgg/ůi! pa shat 
@e@espeeevn ee ee „e „ese 4 
—— 4 per cent. Debenture Stock hoe ee ee 6060 06 Oe OB 0 10u 183-134 
6 per cent. Pref. 1 ve ——U— 4 10 14-16 
2002600820 G2 EEC SREB Os 10 1 ` 
County anty of London and Brush "et Eloo. Light 05. ma 10 102-1 
—— per cent. Oum. Pref. 10 18.1 
43 per cent. Debentures Prov. Certs. — 81-84 
Crompton 135 C0 . 2 8 84 
r cent. Debentures eee — 100-10 
Bilson an Swan United Ordinary.. . --| 8 2. 
6 per cent. Deben 3 -l 6 4-5 
4 per cent. Deb. Stock, Bed.. 100 96-97 
BEdmundsons’ Electrteity Oorp., Lid., Ord. shares, i. 17400 6 re 
Kleotric Construction, Limited. 8 2 2} 
„„ Oumulative Pref. . ©ee 68 ce Se geo Owen ee 2 3 
er cent. Perp. lst Mort. DBP 100 103- 
W.T. T. Hon nley's Leara 55 Works, Ordinary. si 10 = 
———— 7 por Cont. Proferenoes .......... «„ 10 — 
4 per cent. Debentures eeeot@eseeeee en eceseeameeos 100 110-113 
Imperial framways, Iimitsd . . f · . 6 — 
India Bubber, Gutta Percha, and Telegraph Works ...... 10 21-28 
4 per oeni. 3 ——æ—V—̃Q . 22 M 100.104 xd 
Kensington an Ordinar xd 
London Electric Supply rien meins eC „% OP SH „%%% „% „% RESCH „6 „6 TE 8 
——— 6 per cent. Pref. Cece 2 „ „66 5 
— Å deut. lst Mort Debenture Stock, Red. 100 106-107 
Metropo!itan Electric Supply, ted, Ord., No.1-08,500 10 16-16 
No, 62 . 10 1415 
1 por cent. First Mortgage . Stuck luo 117-119 
National phone, Ordinary.. coset 5 
——— § per cent. Cum. Firat Pref.. eeee eevee veveoven oe 10 18-14 
—— 6 per cent. Cum. Second V 10 18-14 
„ Non. Cum. TEA Per: o 5 54-6§ 
per cent. Deb. Stock, Red. owas seiow semen) 200 Wel 
New ow General Traction, Limited, Ordinary Mere si sigan eh Gaius 6 3 
6 per cent. Cum. ô§;ͤ 68 b- 
Notting Hill Zlectrio Lighting Company, Limited ........ 10 15-1 
Oriental, Limited, 1879 . 0 ao com. Pe 222 oe a 1 1 
— £5 777 8 -l| 6 7 
— £4 Shares, New 2 „ (EE eee „ ag 7 
Oriental Te 10, ee Ord and Bleotrio Company gh 1 1 
Oxford Electr to 96 and 407 to 10, 810° 5 7} 
Potteries Electric 8 Id., ‘Ord, 13 os. 26, ee 10 184-144 
——— 5 per cent. Cum. Pref 10 104-11 
Boyal api poy Company of a oe ly 160-180 
per cent. First Shares Mortgage Debentures .. lov 108. 105 14 
South Tone 3 all Tianeed r ies 3 8 44 
St. James's and P ary Di 88 b 16-17 
7 per cent. 15 323253533700 8 6 9-10 
Telegraph 1 and Maintenan oo 19 87-41 
ö per cent. Bond 7107 108 160 
Telegraph 1 Ordinary.. ...e.seses wcoaccese 5 
d per cent. eeoeoeeene see ee 5 x 
Watertoo and City Rati Ordinary ... eee = 100 100 108 
, Ordinary ß 6 
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NOTES. 


“The Motorcar World.”—We have received the 
first number of the Motorcar World. This is a monthly 
review of all that concerns motorcars of all kinds. The paper 
is well printed and illustrated, and presents its readers 
with a good deal of very useful information concerning 
the subject with which it deals. 


Commercial Education.— The Chancellor of the 
Exchequer, Sir Michael Hicks-Beach, M.P., has consented 
to distribute the prizes and certificates to the successful 
candidates at the recent junior and senior examinations 
under the Chamber’s commercial education scheme. The 
Lord. Mayor Elect, who will preside, has kindly given the 
use of the Mansion House on Friday, Nov. 10, for this 
function, which will take place at 3 p.m. 


New Books.—Amonget the publications this week we 


notice “A Text-Book of Physics,” by W. Watson, 


A. R. C. S., B.Sc. (London), the assistant professor of physics 
at the Royal College of Science (London) — Longman, Green, 
and Co., 108. 6d.; and Heat for Advanced Students, 
by Edwin Edser, associate of the Royal College of Science 
(London), etc., and late senior demonstrator and lecturer 
on physics at the South-Western Polytechnic, Chelsea— 
Macmillan and Co., 4s. 6d. 


Electric Light in St. Paul’s.—Not much has been 
heard lately about the experiments which were announced 
as being carried out with regard to the lighting of St. 
Paul’s Cathedral by electricity. It is, however, now 
announced that up to the present these experiments have 
proved eminently successful. We gather also that it will 
not be long: before tenders to light the cathedral electrically 
will be invited. The coat of the installation is estimated 
at about £5,000, the whole of which coat will be borne by 
Mr. Pierpoint Morgan. 

Mile End Provisional Order.—In spite of the 
efforts of the Mile End Vestry to obtain a revocation of 
the order obtained by the County of London and Brush 
Provincial Electric Lighting Company for the lighting of 
that district, the Board of Trade have signified that the 
Board see no reason to think that the undertakers do not 
now propose to proceed with the works, and having regard 
to all the circumstances they are not prepared at the present 
time to take any steps towards revoking the order.” The 
Vestry have decided to send a deputation to the Board of 
Trade on the subject, and pending this no action will be 
taken in the matter. 

Bombay Electric Lighting.—We recently referred 
to the efforts of a company to obtain electric light con- 
cessions in Bombay, and now learn from Indian Engineering 
that there is a general feeling in favour of a municipal 
system being laid down. If this is done, it would seem 
only right that the gentlemen who have been responsible 
for moving the authorities in the matter should receive 
some compensation for the work they have done. Of 
course no such compensation will be given, and from what 
we can gather it is probable that in Bombay the 
company would get an electric light supply working a long 
time before the municipal authority would do. 


Victoria and the Eastern Telegraph Company.— 
We are informed by Reuter’s correspondent at Melbourne 
that the Age of that city comments in a leading article 
upon the delay of the Victorian Government in replying 
to the offer of the Eastern Extension Telegraph Company 
to lay a cable between South Africa and Australia, and to 
reduce the telegraphic charges, on condition that they are 
allowed to open an office in Melbourne for the receipt and 

‘dispatch of messages. Our contemporary considers that 


the section will be opened to the public. 


there is no reasonable objection to the company dealing 


direct with its own customers, while the reductions offered 


would save the Colonies £750,000 in four years. 
Physical Society of London.—The opening meeting 
of this society will take place on Friday, Oct. 27, at 5 p.m., 
in the rooms of the Chemical Society at Burlington House. 
The agenda for this first meeting, which we give below, 
shows that all the papers to be read are of electrical 
interest. These communications are as follows: The 


Magnetic Properties of the Alloys of Iron and Aluminium,” 


by Dr. S. W. Richardson ; exhibition of a model illustrat- 
ing a number of the actions in the flow of an electric 
current, by Mr. G. L. Addenbrooke ; repetition of some 
experiments with the Wehnelt interruptor devised by Prof. 
Lecher, by Mr. W. Watson. | 

Electric Traction on the Underground.— The 
District Railway Company are making steady progress 
with the work of preparing their lines for the substitution 
in the near future of electricity for steam as the-means of 
propelling their trains. It is stated that the work on the 
section of the railway between Earl's Court and Kensington 


-High-street Stations, where experiments are to be made 


with electricity, is steadily proceeding. The first train to 
be electrically driven will, it is expected, run before the 
end of October, and it is probable that a few weeks later 
Even, however, 
when the success of the system has been proved, some 
three years must elapse before steam is entirely done away 
with throughout the company’s system. 

Long-Distance Telephony.—It is stated that the 
telephone connections between New York and St. Louis 
in the United States are being very universally used. A 
report in the Scientific American says that no less than 
£600 was recently paid for a series of conversations between 
the two points, and that though most of the talking is done 
at night, the bill for one continuous conversation was no 
less than £143. We gather, however, that as the charge is at 
the rate of 4s. 2d. per minute at night, the conversation must 
have extended from eight o’clock in the evening to after 
six o'clock on the following morning. We do not quite see 
what class of business would require such a long conversa- 
tion, unless the line was held for a news reporting agency. 
Even then it is doubtful if a telephone is as suitable for 
this work as a recording system of telegraphy. 

Institution of Civil Engineers.—It is announced 
that the council of the Institution of Civil Engineers has, 
in addition to the medals and prizes given for communica- 
tions discussed at the meetings of the institution in the last 
session, made the following awards in respect of other 
papers dealt with in 1898-99: Telford medals and premiums 
to L. Franzius and G. H. Thierry; a George Stephenson 
medal and a Telford premium to G. Watson ; and Telford 


premiums to L. F. Vernon Harcourt, F. Osmond, Max am 


Ende, T. E. Stanton, W. G. Hibbins, James Strachan, 
T. Donaldson, and T. W. Barber. For students’ papers: 
the James Forrest medal and a Miller prize to H. Lap- 
worth; Miller prizes to F. C. Grimley, W. Middleton, 
F. T. Wolseley-Lewis and A. H. Tyach, R. A. E. Murray 
and C. R. Ruthenglen, and W. D. S. Brown. 

Cape Cables.—Cape Colony will soon be connected to 
England by an alternative cable. We are informed that 
the Exchange Telegraph Company’s cable-ship “ Anglia” 
left for St. Helena on Oct. 7. She is expected to reach 
that island about the end of the present month, and, 
starting the cable from there, she will probably arrive and 
connect in Cape Town about the end of November. As 
soon as sufficient material can be obtained, a second ship 
will be dispatched’ to lay the connection between St. 
Helena and Ascension, and thence to St. Vincent, whence 
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the route will be over the Brazilian system. At present 
neither Ascension nor St. Helena are connected by cable, 
and as the former is a naval base and the latter a military 
station, both of considerable importance, it is very desirable 
that a cable connection should exist between these places 
and England and Cape Colony. 

Telephone Connections.—We have received a note 
as to the increase of subscribers in three of the large 
telephone systems in the United States. The systems in 
‘question are owned by the Central Union, Pacific Coast, 
-and Erie Telephone Companies respectively. These three 
companies claim to have obtained no less than 7,000 new 
subscribers during September. With such a large increase 
it is well to know the total number of subscribers now 
connected is 210,201. When the increase is considered for 
this year only, the figures are as follows : the Central Union 
has from Jan. 1 gained 11,609 subscribers, the Pacific Coast 
13,501, and the Erie System 32,347, making a grand total 
of 57,457. This increase is at the rate of 27 per cent. for 
nine months. There surely must be some extraordinary 
reason for such a rapid growth, and we trust that the 
same reason will apply when we obtain telephone com- 
petition in England. 

Municipal Labour.—At an enquiry held last week at 
East Ham by Major-General H. D. Crozier, R E., a point of 
interest to those in favour of municipal works departments 
was brought up. Application was made at the enquiry to 
borrow some £42,000 for electric lighting purposes, and 
the inspector was informed that the Council had decided 
to do the work as far as possible without contractors. 
Major-General Crozier then stated that if this were so, they 
must not employ any of the permanent staff of the Council 
to do the work, as to do so would be an infringement of 
the Health Act. We can see the reason for the provision 
in the Act that work to be paid for by borrowed money 
should be kept quite distinct from the ordinary maintenance 
work of the district council. We, however, believe that in 
a large number of cases there has not been a distinction 
made between the ordinary work of the surveyor's depart- 
ment and the extra work entailed by laying down electric 
light mains, which the statute requires. 

Calcium Carbide.—In view of the increased demand 
for calcium carbide for the purpose of producing acetylene 
in Canada, the Journal of Acetylene Gas Lighting describes 
some new works being built at the Chaudière Fall, Ottawa. 
The factory, which is the property of the Bronson and 
Weston Carbide Works, is being built entirely of stone 
and . steel. The contracts have been let for the electrical 
machinery and waterwheels, which, together with the 
carbide plant, will cost over £45,000. The electric plant is 
being supplied by the Canadian General Electric Company, 
and will consist of two 3,000-h p. single-phase generators, 
directly connected to horizontal turbines without gearing. 
There will also be two 400-h. p. 225-volt direct-current 
machines for operating motors for crushing, mixing, etc. 
The current will be conveyed from the large alternators 
at a potential of 2,300 volts to the transformer house and 
carbide works, where it will be stepped down to 75 volte 
for the furnaces. The 225-volt current will also be taken 
direct from the generators to the various buildings for 
the supply of power. The entire plant is expected to be 
in operation by Jan. 1 next. 

Horses and Motorcars.—Much has been said of late, 
more especially in letters to the daily Press, of the danger 
which exists by the horses becoming frightened on meeting 
a motorcar. With a view to preventing any accident from 
this cause, the horses in the Royal stables are being trained 
to pass motors without trouble arising.. It has been stated 
by those who have extensive dealings with horses that a 


horse can soon become accustomed to the motorcar, as it 
in times past learnt to disregard road-rollers and railway 
engines. In the experiments with the Royal stud, the 
truth of the proverb, “ Familiarity breeds contempt,” was 
fully borne out, for we are told that after a short time the 
animals became quite accustomed to the motor. During 
the introduction of the horses to this strange kind of bogey 
it was the best-bred horses that showed the least restive- 
ness. This is a well-known trait of pure blood. The Arab 
is a gentleman of the moat patrician manners in every 
respect. Not only is he calm in the most difficult situa- 
tions, but he is cleanly, self-respecting, and quiet tempered 
in all his habits. If the automobilist is a judge of horses, 
he should give the underbred screw a wide berth. 

A Temporary Breakdown.—The cause of the 
stoppage of the electrical trams at Sheffield on Monday 
last was due to the service being commenced before suff- 
cient boiler power was provided in the station to give a 
reasonable amount to spare. At present three boilers are 
in use with induced draught, and one of these had to be 
overhauled, so that only two were available. It was found 
that after fivo o’clock the traffic was getting too heavy for 
the plant, and in consequence the number of cars on the 
sections were reduced. It seems that the psople of Sheffield 
did not approve of this arrangement, and that they loaded 
up the remaining cars excessively. In consequence the 
voltage at the station gradually fell, and as the induced 
draught fans were electrically driven, these also decreased 
in speed. The engineer in charge was obliged to dis- 
continue the supply to give the boilers a fair chance of 
recovery. After all, the cause of this stoppage, although 
it was a great inconvenience, could not be considered as a 
reflection on the staff in charge. It is, however, another 
instance of the great difficulty which has been experienced 
throughout the country in obtaining delivery of plant. 


The Workmen’s Componsation Act.—A leader in 
our contemporary the Contractor calls attention to more 
unsatisfactory litigation in consequence of the bad drafting 
of the above-mentioned Act. In this case the workman 
who was accidentally injured was erecting an hydraulic 
crane for his employers, and, naturally, this crane was 
being erected in the works of the engineers for whom it 
was made. The workman was refused compensation 
because the work of constructing an hydraulic crane was 
not engineering work or construction by steam or other 
mechanical power within the meaning of the Act. The 
judge who gave the decision said that the Act was so finely 
drawn and so difficult to understand that the strict words 
used must be taken, as one could not argue from it, either 
by reason or analogy. Yet, leaving the law aside, it was 
not contested that at the time of the occurrence of the 
accident the man was carrying out the business for which 
he was engaged by his employer; and to compensate for 
such loss under such circumstances was exactly the aim 
and sole raison @étre of the Act, which was heralded with 
such a blowing of trumpets only a short time ago: And 
this is the miserable result. 

An Editor Wanted.—In the October number of the 
Motorcar World we notice a description of an exhibit at 
the recent motorcar show at Berlin. From this description 
we infer that our contemporary has a vacancy on its staff. 
The apparatus described is said to be a portable accumu- 
lator, but we do not feel sure that the description is correct. 
We are quite certain that the technical terms used in the 
description are incorrect, and we believe that most of our 
readers will agree with this conclusion. The description 
reads as follows: The positive electrodes are hard, porous 
peroxide of lead sheets, which are filled with a. concen- 
trated electrolysis. This electrolysis is leached by pouring 
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water on it, The filled peroxide of lead sheets are to be 
on sale everywhere. They are placed in the battery boxes 
next to the zinc plates, then plain water is poured on them, 
and the current is at once forthcoming, After use the 
sheets are exchanged for new ones, and this ‘refilling’ is 
to cost 1a. 6d. at present, but later on it is to be reduced 
to about 94d. This price is for a battery which supplies 
current for a car of 120 kg. weight for a distance of about 
50 km. The working expenses would therefore amount to 
about 1d. per kilometre and person, but will be still further 
reduced when the manufacture of the plates is taken up on 
a large scale.” 

Trolley-Wire Accidents. — In our last issue we 
printed a report by Mr.. A. P. Trotter on the Sheffield 
tramways, in which the system used in that town of 
having a stop to limit the rise of the trolley arm was 
highly commended. At Dublin, where the trolleys are 
not made in this way, the span wires have been con- 
sequently wrecked, and the trolley wire dropped in 
consequence of the blow delivered by the trolley arm 
when the wheel leaves the wire. An alternative method 
of preventing this damage is given in a German con- 
temporary by Mr. A. Hecker. This gentleman suggests 
that the upward force of the trolley arm should be 
obtained by means of solenoid magnets energised by the 
current from the line. The fault in this system would 
be that when the current was switched off at the con- 
troller the arm would promptly drop. The idea of the 
author of the system is that the same thing should occur 
if the trolley arm should leave the wire. The objection 
we mention might be got over by energising the solenoid 
at the full voltage of the line, but we do not think that 
engineers will look with favour on this costly substitute 
for a steel spring. In fact, a comparison of the cost of 
this arrangement with that in use at Sbeffield shows how 
unpractical Mr. Hecker’s idea is. 

Street Repairing.— Several of the local authorities 
of London have recently been considering the question of 
the inconvenience caused by the breaking up the streets for 
laying electric light cables. For instance, the Holborn Board 
of Works have lately considered whether they could not 
compel the electric light companies in their district to carry 
on work in the streets by night and day in order that the 
inconvenience may be minimised. It is exceedingly doubtful 
as to how far such a recommendation could be enforced, 
and this the Board of Works recognise. Where, as in 
Holborn, there are competing companies and the Post Office, 
and there will soon be also the Post Office telephone system, 
the frequency with which streets have to be disturbed 
naturally results in great monetary loss to those having 
shops facing the roadway. It is for this reason, amongst 
others, that we did not support the introduction of com- 
peting telephones in the City of London. Another point 
recently considered before the St. Luke’s Vestry was as to 
whether the electric light companies could be compelled to 
alter at their own cost any pipes or conductors which the 
Vestry may find inconvenient when making street altera- 
tions. Here, again, the legal advisers of the Vestry 
advised the members that they had no power to make the 
company responsible for the cost of any such necessary 
alterations. 

A German Combination.—<An association has been 
formed of the following firms, the object being to facilitate 
the building of long-distance electric railways. The firms 
forming the combination are the Allgemeine Elektricitäts- 
Gesellschaft, A. Borsig, Delbriick Leo and Co., the Deutsche 
Bank, Philipp Holzmann and Co. (of Frankfort), Friedr. 
Krupp (of Essen), Nationalbank fiir Deutschland, Siemens 
and Halske, Actiengesellschaft, Jakob S. H. Stern (of 


Frankfort), and van der Zypen and Charlier (of Köln- 
Deutz). The paid-up capital is £35,000, and there is a 
liability for the same amount. Among the directors are 
the presidents of the German Government Railway Depart- 
ment and the Deutsche Bank, General v. Golz, who is a 
prominent member of the engineering department of the 
German Army, the managers of the National Bank and 
Allgemeine Elektricitate-Gesellschaft, Messrs. Krupp and 
W. v. Siemens, and many other prominent men in German 
engiaeering and banking circles. A committee has been 
formed, who will advise as to the details of specifications 
and conduct experiments, the making of which is the main 
object of the association. A former Government official, 
Mr. P. Denninghoff, has been appointed general manager. 
None of the members of the committee or others similarly 
concerned in the scheme receive any remuneration, and the 
whole undertaking is not started as a direct money-making 
concern, but as an aid to the solution of the difficult 
problem of long-distance electric railways. 


An Icelandic Cable. — A correspondent of the 
Financial Times states that the Great Northern Tele- 

graph Company has expressed its readiness to lay a 
cable between Denmark and Iceland, a connection which 
has been discussed for a considerable time past. It is 
estimated that the cost of installation would amount to 
about £550,000, and the company asks for a subsidy for 
the maintenance of the cable. The Iceland Althing has 
already agreed to contribute about £1,700 yearly for this 
purpose, whilet the Danish Government has offered an 
annual subsidy of about £3,000 for a period of 20 years. 
In addition to these, both the Russian and German Govern- 
ments have agreed to subsidise the cable, but England and 
France, which are said to be the most largely interested in 
the scheme by reason of the fishing industries near Iceland, 
have stood aloof from the project altogether. The scheme 
has now assumed a new phase, it being at present proposed 
to lay the cable vid the Shetland and Firoe Islands to 
Rejkjavik, and to connect the latter by means of land lines 
with the most important points on the east and north 
coasts. It is expected that this plan would necessitate an 
additional expenditure of £27,000, but the company is 
willing to adopt it, with the omission of Rejkjavik and the 
substitution of an east coast landing place, whereby the 
length of the submarine cable would be reduced. Though 
the modification is not approved in Iceland, it is aaid that 
the new scheme will probably be carried into effect. 


Railway Opposition.—We are sorry to say promoters 
of light railway orders are sometimes apt to lay undue stress 
on the opposition of the large railway companies. Any such 
opposition is of course undertaken in a selfish spirit, and in 
this way the railway companies try to restrict travelling 
facilities which would be granted to others without in any 
way interfering with their own traffic or system of con- 
nections. A case of this kind was recently looked into by 
Sir Courtenay Boyle when holding an enquiry to hear an 
appeal by the Leeds Corporation against the confirmation 
of an order which would give a light railway to Bradford 
to connect up the Bradford tramway system. Sir Courtenay 
Boyle very properly objected to a clause in the order which 
read as follows: “That the railway may be used for the 
purpose of conveying passengers, goods, minerals, parcels, 
and animals, provided that goods and minerals shall not be 
conveyed without the previous consent in writing of the 
Great Northern Company.” The old argument was brought 
forward by the supporters of the Great Northern Railway 
that the proposed light railway did not really come within 
the meaning of the Act, but that they had agreed to 
withdraw their opposition if the above clause was inserted. 


Of course the consent of the railway company would not 
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be given to the carrying of goods, and in this way the 
convenience of the public would be hampered. Sir 
Courtenay Boyle took the right line when he asked the 
solicitor of the railway what power they had to interfere 
at all on the ground of competition. The matter, however, 
is unfortunately not decided yet. 


Berlin Electric Railways.—A practical issue now 
appears possible arising out of negotiations, which have 
extended over several years, with a view to the construc- 
tion of a system of high-level and underground electric 
railways in Berlin and the vicinity. Although, however, 
the terms of the agreements finally entered into may 
satisfy German investors, it is highly improbable that 
English investors would have subscribed to the various 
London electric railways already completed or in progress 
if similar conditions had been imposed in the case of the 
English lines. Originally formed in 1897 for the purpose 
of acquiring the electric railway concessions obtained by 
the Siemens and Halske Company, the Gesellschaft fiir 
Elektrische Hoch und Untergrundbahn in Berlin is now 
issuing 4 per cent. bonds to the extent of about £625,000, a 
sum equal to the amount of the company’s ordinary capital. 
The object of the company, says a correspondent of the 
Financial Times, is the construction, as an amplification 
of the Berlin city railway, of about 10:2 miles of high- 
level and underground railway in Berlin, Schoneberg, and 
Charlottenburg, to be operated by means of electric 
traction. The Government concession is for a period of 
90 years, but the value of this is considerably diminished 
by the fact that at the expiration of 30 years, and at 
succeeding intervals of 10 years each, the three towns 
already mentioned have the right of purchasing the 
undertaking, whilst the company will have to pay annually 
a certain percentage of its gross receipts to each of the 
three towns during the working of the railway, the 
percentage rising on a sliding scale in sympathy with an 
increase in the company’s receipts. It is expected that 
the railway will be completed and opened to traffic either 
next year or at the beginning of 1901. 


The International Yacht Race — We have now 
received the number of the Electrical World which gives 
particulars as the reporting of the Cup race off Sandy 
Hook. It seems that no attempt was made to signal by 
the Marconi system right to the office of the New York 
Herald, but that the receiving station was placed on the 
cable ship Mackay-Bennett.” This steamer was connected 
with the telegraph and cable offices, so that details of the 
races could be dispatched straight to England as well as 
to New York. Our contemporary states that the messages 
sent by Mr. Marconi on board the “ Ponce,” which followed 
the competing yachts, were received practically without a 
hitch by Mr. T. Bowden, Mr. Marconi’s assistant in charge. 
The service was a remarkable vindication of the practical 
value of the system. About 60 messages were received 
and promptly transcribed. Only at the forty-seventh 
message was there any necessity of asking fur the repeti- 
tion of a word from the operator on the “ Ponce,” and 
the interruption o¢cupied only a few seconds. The results 
were a strong testimony to the adaptability and flexibility 
of the system so carefully and laboriously brought to its 
present effective stage by Mr. Marconi, and there can no 
longer be any doubt as to the success of wireless telegraphy. 
Moreover, Mr. Marconi has always shown himself able to 
do more than he promised, and his caution and conservatism 
have had the effect of inspiring much confidence in the 
further possibilities, as outlined by him, of the wireless 
transmission of messages through space. After taking his 
instruments, which had just been landed from England, 
out of the Customs, Mr. Bowden had only four hours in 


which to put them up and adjust them on board the 
“ Mackay-Bennett,” and yet their operation was e 
perfect. The vertical wire on the Mackay-Bennett was 
125ft. long. 

Air Resistance.—There is still a vast amount of 


original work to be done in determining the air resistance 
offered to moving bodies at different speeds. The moat 


recent researches on this subject were undertaken in view 


of a prize offered by the Société des Encouragements for 


the best experimental study of the resistance of air to 
moving bodies. Two prize papers on the snbject were 
recently published in the Bulletin of the society. The 
first of these was sent in by Mr. Le Dantec, and the 
second one by Mr. Canovetti. The first-named experi- 
menter used a surface of a square metre sliding down a 
vertically-atretched wire. He arranged some most complete 


apparatus for recording the speed of ‘the falling plate 
at any moment and time, so that all personal errors of 


observation were eliminated. The conclusions of the 
author of the paper were briefly as follows: He found 
that a square plate 1m. in each direction, when moving 
at a velocity of 1m. per second, had to overcome an 
atmospheric resistance of 81 grm. Mr. Le Dantec then 
tried over surfaces with the 'same area, but with a 
different outline. His conclusions are that the resistance 
of the air is then proportional to the length of the peri- 
meters. The third conclusion he arrived at was that the 
rule that the resistance of the atmosphere varies as the 
square of the velocity is correct. The other successful 
competitor, Mr. Canovetti, did not devise auch good 
recording apparatus, and trusted to personal observa- 
tions. In this case the surface was allowed to run 
down an inclined wire with a gradient of 25deg. Of 
course, with this arrangement, the wire was not an 
absolutely true surface, and this introduced certain errors. 
He made the resistance of the metre-square surface to 
be 90 grm. at a velocity of Im. per second, so that 
there is considerable discrepancy between the two results. 
This author also carried out tests on spheres, cones, ete. 
The two papers are worth a careful perusal. 


An International Scientific Association.—There 
bas just concluded at Wiesbaden a meeting between the prin- 
cipal academies and scientific societiesof Europe and America. 
As soon as the necessary statutes have been confirmed, the 
combination of societies will be dignified by the name of 
the International Association of Scientific Societies. The 
idea was first thought of some considerable time ago, and 
as a consequence of some debate the Academy of Berlin 
took the initiative in inviting nine other societies to meet 
at Wiesbaden during October. The Lincean Academy of 
Rome, though in entire agreement with the objects of the 
association, was not able to send delegates. The following 
societies were represented: the Royal Academies of Berlin, 
Göttingen, and Leipsic, the Royal Society of London, the 
Academy of Munich, the Académie des Sciences of Parir, 
the National Academy of Sciences of Washington, and the 
Austrian and Russian Imperial Academies. The delegates 
included, amongst others, Profs. Virchow and Auwers, of 
Berlin; Profs. Darboux and Moissan, of Paris; Prof. New- 
comb, of Baltimore; and Prof. Bowditch, of Harvard College. 
The senior member of the Berlin Academy, Prof. Auwers, 
the leading astronomer in Germany, was chosen as presi- 
dent, and his tact and clear insight were among the chief 
causes which led to the rapid clearing away of all diff- 
culties. After two days’ deliberation the final statutes were 
passed, and will come into force as soon as half the societies 
represented have given their approval. Until this formal 
step is made, it is not possible to give details of the pro- 
posed regulations. It is known, however, that regular 


THE ELECTRICAL ENGINEER, OCTOBER 20, 1899. 


meetings will take place every three years, and that in the 
interval the affairs of the association will be conducted by 
a council having considerable powers. The meetings will 
take place in two sections, representing the two chief 
branches of the association, and the council may similarly 
divide itself. Only the Great Powers were represented at 
Wiesbaden, but it was decided to invite 11 other societies, 
most of them belonging to the smaller countries of Europe, 
to become members and attend the first full meeting, which 
it is proposed will take place in Paris next. year. 


Manchester Tramways.— The report of the Man- 
chester Carriage and Tramways Company has just been 
issued, and is of great interest from the fact that the 
Corporation intend to take over the tramways from the 
company in 1901. Some idea of the magnitude of the 
undertaking will be gathered from the following figures: 
The company has over 500 cars, which supply the whole of 
the city of Manchester and also connect it to the outlying 
districta. The total receipts for the past half year amount 
to nearly £300,000, which is a record. The figure is also 
high, considering it has only a little over £400,000 capital. 
The receipts for the year show an increase of £16,000 over 
those in the same period last year. It is also of interest to 
note that the reserve fund of the company amounts to 
nearly half of the paid-up capital. The question which 
suggests itself when glancing at these figures is as to whether 
the Manchester Corporation, after spending £1,000,000 on 
these tramways and converting ‘them to electric traction, 
will still have a remunerative undertaking. Putting aside 
all arguments for or against the municipalisation of tram- 
ways, the answer to this question in the affirmative speaks 
volumes for the economies obtained by the use of electric 
traction. From preliminary estimates which we have seen, 
the advisers of the Corporation have no doubt as to the 
success of the lines when converted. It is an open question, 
however, as to whether the reduction of fares proposed on 
certain routes will not raise difficulties which will not be 
easy to overcome. This arises from the fact that a large 
number of routes converge into certain streets, and hence 
the accommodation provided by two lines is hardly sufficient 
at present to carry the number of cars required. With the 
increased service which will be required to meet the increase 
in traffic resulting from lower fares and more rapid service 
of cars these lines will be even more inadequate. No douht 
these points are being well considered by the advisers of 
the Corporation, and we are surprised to see that those who 
are opposed to the transfer use these facts as arguments in 
favour of leaving the tramway system in Manchester in the 
present hands. We presume that they aleo mean that 
further convenience should not be given by the company 
in that event. 

International Tramways Exhibition.—Last week 
we announced that an International Tramways Exhibition 
would be held on June 30, 1900, in the Agricultural Hall, 
Islington. The fact that such a scheme is proposed shows 
the enormous strides which have been made in this 
country during the last three or four years in the 
direction of improving the means of local communication. 
It is by means of an exhibition such as this that local 
authorities and tramway companies are shown to be 
fully alive to the necessity of providing better methods 
of traction for street cars. The general public also are 
becoming more interested in the provision of quick and 
convenient transport from one part of a town to another, 
or between city and suburban districts, in the shape of 
tramways worked by electricity, or in some other way 
by mechanical power. From the Dundee Advertiser we 
gather that for several years there has been an exhibition 
of tramway apparatus and appliances at the annual 


485° 


meetings of the American Street Railway Association, 
but the forthcoming show at the Agricultural Hall is the 
first of the kind ever held in this country. The exhibition 
is promoted by the proprietors of the Tramway and Railway 
World, and an excellent list of patrons has been secured. 
They include the Lord Mayors of Liverpool, Manchester, 
Leeds, Sheffield, Belfast, Dublin, and York; the Lord 
Provost of Glasgow ; the Mayors of Sunderland, Croydon, 
Birkenhead, Derby, Halifax, Bradford, and other towns ; 
the Chairmen of the Tramway Committees of the Corpora- 
tions of Aberdeen, Blackburn, Blackpool, Bolton, Dundee, 
Huddersfield, Newcastle, etc.; and the chairmen of the 
leading tramway companies in the country. The Agri- 
cultural Hall was selected as the most convenient building 
for the purpose, as it has doors sufficiently large to admit 
fully-equipped tramway cars—a most important considera- 
tion—and floor space allowing of as many as 10 different 
lines of tramway track. The exhibits will comprise all 
sorts of electric, cable, compressed-air, gas, and steam 
systems, permanent-way construction, tunnel construction 
for underground lines, power station equipment (including 
boilers, engines, dynamos, and sll sorts of auxiliaries), . 
cable-driving machinery, rolling-stock, electric car equip: 
ments, trucks, power brakes, etc. 


An Electrico Dredger.— The Electrical World describes, 
with full illustrations, an electric dredger recently built in 
Belgium for service on the Volga River, in Russia. The 
design of the dredger was got out by Mr. Lindon W. Bates, . 
an American engineer. This Volga dredger is capable of 
making a cut 62ft. wide, and is so arranged that it can 
excavate its own waterway if required. The vessel is 
electrically self-propelled, and is in two sections, which will 
be joined together after they have reached their destina- 
The three-phase system has been adopted for power 
distribution, the equipment being supplied by the General 
Electric Company of New York. In each section a 600-kw. 


550-volt 24-pole generator is driven by an 800-i.b.p. marine 


engine, direct connected, running at 200 revolutions, thus 
giving a frequency of 40 periods per second. The current 
from this generator is led to four motors on the dredge and 
to two on the end pontoon. The former are all alike, béing 
rated at 125 h. p., having 12 poles, and running at 400 revo- 
lutions. Each drives directly a four-bladed propeller 
46in. in diameter. Two of these are at the stern, and the 
other two are in recesses in the sides of the hull, well 
forward. The pontoon motors are of 30 h.p. each. They 
have 10 poles, and run at 480 revolutions, with thcir shafts 
coupled directly to propeller shafts carrying 20in. three- 
bladed propellers. All the motors are of the induction 
type. The leads from the generator are attached to the 
stationary field windings. The larger motors have collector 
rings and external variable resistance in the armature 
circuit. The wire forming the resistance for each motor is 
wound around an insulated 2tin. copper pipe 42ft. long, 
which, in 5ft. lengths, with special fittings at the ends, is 
carried on a frame. Through this pipe about 15 gallons 
of water per minute passes by means of a rotary elec- 
trically-driven pump, which keeps the temperature within 
proper limits. The resistance is divided into eight equal 
parts, and these are thrown into or out of circuit by a 
controller in the operating room or pilot-house, similar to 
those in use on electric cars. Each of the four motors has 
its own distinct resistance and controller. The dredger is 
equipped with Babcock-Wilcox boilers, arranged to work 
with oil fuel. At a recent trial it was found that 
7,000 cubic yards of material could be removed by it in the 
hour. It was also shown that the system of control by. 
means of electrically-driven propellers gave Brent eon» - 
yenience in handling the boat. 
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IHE LEICESTER ELECTRICITY WORKS. | mine what type of alternator to adopt. The Brush Com- 
l | pany were then commencing to manufacture the inductor 


We referred briefly a week or so ago to a public inspec- 
tion of the electricity works at Leicester. An interesting 
feature of these works to the electrical engineer is that 
they are the first in England to be equipped entirely with 
the inductor type of alternator. The history of the electric 
light undertaking at Leicester hardly concerns us here, but 
it will be remembered that Mr. Alfred Colson was largely 
responsible for the introduction of the flywheel type of 
alternator into Great Britain. Mr. Colson has had charge 
of the gasworks at Leicester for a number of years, and 
hence, in the early days of electric lighting, he was asked 
by the Corporation of that town to advise them as to the 
system of electrical distribution to adopt. As an engineer 
he favoured the horizontal slow-s type of engine, and 
we believe that the first designs for the flywheel alternator 
ae to such an engine were prepared for the Leicester 
works. 

The contract for the whole equipment of the station and 
the laying of the mains at Leicester was placed with the 
Brush Electrical Engineering 9 o engine- room 
equipment consisted of three Hicks-Hargreaves engines, 
which, when the station was firat opened, were nominally 
of 500 h.p. There was also a smaller engine nominally of 
112 h.p. These engines are fully described on p. 502 of 
vol. xvii. of the Electrical Engineer, in which all the dimen- 
sions are given. They were direct coupled to alternators 
of the Mordey type, the output of the larger alternators 
being 200 kw. The revolving field of these machines 
iiai as the flywheels of the engines, and the armatures 
were fixed in the usual way. After numerous trials it 
was found that these alternators were not a success 
mechanically, and that it was impossible to run them in 
parallel. It was also found that the engines were capable | type of alternator, and after seeing some large machines 
of giving much larger outputs than the alternators. After made on this principle at work on the Continent, it was 


Fic 1.—View of the Leicester Inductor Alternator and Exciter. 


Fra., 2.—General View of the Engine-Room at the Leicester Electricity Works. 


due consideration, Mr. Colson accordingly decided to have 
new alternators of a larger output constructed, and, with 
his committee, made a tour on the Continent to deter- 


finally decided to have the new alternators without any 
moving electrical circuit. Owing to the Brush Com- 
pany not being able to give delivery of these 
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machines in time, the order was placed through them 
with Ganz and Co., of Budapest. It was decided at 
the same time to alter the frequency of the supply from 


same dimensions as the other three, it being found that 
there was room on the engine-room floor for the larger 
size. It was also found that the engines were able to give 
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100 to 50, which is the standard with a large number of 
Continental firms. In order that. this could be done con- 
veniently, the smaller engine was -replaced by one of the 


much larger loads than they were ordered for, so that the 
output of the new machines is nearer 400 kw. than 200 kw. 
In making the change over in the frequency the new 
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engine was first erected with its alternator, and this was 
used to supply one-half of the town at 50 frequency while 
the other alternators were being erected. It speaks well 
for the care exercised in the manufacture of these alter- 
nators to know that the first set was connected to the 
mains within a few hours of it being erected, and that it 
ran from that time continuously for some weeks, although 
there had been no preliminary trials whatever. 

The present inductor machines were manufactured by 
Ganz and Co., of Budapest, and through the courtesy of 
Mr. Blathy we are able to give the following full details 
of these machines. The exterior views of the alternators 
can be seen in Fig. 1, while Fig. 2 gives a complete view 


ofethe engine-room at Leicester as it is at present. To the 
electrical engineer, however, the dimensioned drawings 
reproduced in Figs. 3 and 4 will be of greater interest. 
Dealing with the revolving part first, it will be seen from 
these illustrations, and from Figs. 5 and 6, that the cast- 
iron hub and spokes are made in one piece. On to this is 
secured a cast-steel ring, seen in section in Fig. 5, and in 
plan in Fig. 7. The segments of cast steel forming the 
arms of the inductors are clamped alternately on opposite 
sides of this ring. These segments of cast steel are 
secured each by a bolt 2}in. in diameter, which goes 
right through the steel ring, as shown in Fig. 7. The 
segments are keyed to the ring by means of a projecting 
rim, seen in Fig. 5. A corresponding recess is turned on 
‘the surface of each of the arms, so that an absolute fit is 


obtained. Another interesting feature in the ents 
is the method adopted for securing the iron lamina- 
tions at the ends. This arrangement is shown more 
in detail in Figs. 8 and 9. It will be seen from 
these figures that the iron sheets have two slotted 
holes stamped in them to correspond to two similar holes 
which are drilled in the solid steel of the segment. When 
these plates have been clamped together and forced into 
the space between the projecting sides of the cast-steel 
segments, they are finally keyed in position by means of 
zinc, which is poured in in a molten condition. The slight 
shrinkage of the metal in cooling clamps the iron plates 
very tightly against the steel. The cast zinc also ensures 
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Fics. 6 AND 6.-Section and Elevation of the Revolving Part of the Ganz Inductor Alternator. 


that each plate is clamped individually. The whole results 
in preventing vibration in these laminations, which would 
otherwise be apt to emit an audible note. It will be seen 
from the illustrations that there are absolutely no conducting 
wires of any kind on the moving portion. 

The fixed portion of these inductor alternators contains 
what we may rightly term the armature conductors, and 
also Ne the exciting coil which magnetises the revolv- 
ing field or inductor. The armature plates are of the section 
shown in Fig. 10, having large holes punched on the inner 
diameter to receive the conductors, and similar holes on the 
outer diameter to receive the clamping bolts. The details 
of the way in which these plates are secured to the 
cast-iron frame is shown in the section (Fig. 11). These 
segmental plates are arranged to break joint except at 
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the extremities of the horizontal diameter of the machine, 
at which point the whole of the upper half of the frame 
can be removed. When the segments are in place, tubes 
of micanite paper, 4mm. in thickness, are placed through 
the holes on the inside of the plates. These tubes are 
designed to withstand a test of 30,000 volts, so that 

there is absolutely no risk of the armature circuit sparking 


k =o 

Fia. 7.—View of Part of the Inductor Ring aud Poles. 

to the iron frame. The tubes are made to project a 
considerable distance beyond the frame to against 
end | When the core is thus built up there are 
60 holes round the circumference. In these holes are 
wound stranded conductors consisting of 19 wires, each 
of 18mm. diameter. Of these conductors there are 
11 wires in every tube, which with the 60 tubes gives 
660 armature conductors. The conductor is estal by 
hand after the machine is put together. The general 
view of the alternator (Fig. 1) and the view of a small 
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Hos. 8 AND 9.—Detail of the Pole Tips showing Laminations, 


portion of the same (Fig. 12) show these conductors 
clearly, and an inspection of the machine does not lead 
one to suppose that the method of winding adopted will 
be expensive. Of course, the machines will not comply 
with the clause so often found in English specifications, 
that the armature coils should be easily replaceable, but 
we think that it can be said to comply with the more 
useful requirement that the armature coils will never need 
to be replaced, as they are given no opportunity of breaking 
down. The armature resistance is only 0'2 ohm cold. 
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Fig. 10.—An Armature Core Plate. 


The remaining feature to be described in the armature 
part of these machines is the method of supporting the 
exciting coil. The former for holding the conductors used 
to excite the machine is shown in Fig. 13, while Fig. 14 
shows the end view of a segment of the former. This 
former is a ring of T section, with the cross of the T inside. 
The conductor is wound round this ring until it gives the 
same a rectangular section. Fcr this purpose 144 turns of 
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copper wire 10mm. in diameter are used. - The resistance of 
this exciting coil when cold is only 0°39 ohm. The ring 
former has recesses made into it at intervals, as shown in 
Fig. 14, round which insulating material can be wound to 
keep the conductors in place. The cast-iron segments used 
to support this exciting coil in the way shown in Fig. 13 
are bolted on to the cast-iron frame of the machine. 
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Fia. 11.— Sectlon of the Armature: 


The exciting dynamos, of which one is provided for 
each of the alternators, are of the four-pole type, and are 
laced on an extension of the main shaft of the alternator. 
he slow speed naturally makes these machines of large 
dimensions for their output. These direct-current dynamos 
are capable of giving 200 amperes at 85 volts, but this 
output is not required in actual practice. The curves shown 
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Fra. 12.—Enia'ged View of a Section of the Inductor Aitervator, showing the 
horiz »ntal division between the two halves of the Armature. 


in Fig. 16 make this clear. These curves are of great 
interest when considered with the information as to the 
proportions of the different circuits. The makers rate the 
alternator at 200 amperes and 2,200 volte, but the actual 
power is, of course, less on account of phase displacement in 
the load. Still, the excitation available is calculated to be 
sufficient to keep up the voltage to 2,200, even when 
supplying 200 amperes with a power factor of 7. This is 
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a lower power factor than will be found at Leicester when 
any reasonable demand of light is being met. The tempera- 
ture rise on the machine is low, and we hope to give 
full details of this and of the efficiency trials shortly. Up 
to the present the official trials have not been made, as 
each alternator has always been wanted for circuit 


work as soon as erected. Still, a trial has been made 


. 
WIG 


SAN ISS 
W.. 


NN 


Fic. 18.—Section of the Cast-Iron Ring used to Support the Exciting Coll. 


on one machine when supplying 400 kw. on a water 
resistance, and proved that there was no doubt as 
to the possible output. Trials of two alternators in 
parallel have also been made, and in this respect the 
alternators proved satisfactory. The engine governors, 
however, were too sensitive to permit of running comfortably 
in parallel, as slight oscillation in the governors at light 
loads threw the load from one alternator to the other. 
Sometimes the oscillation reached a point at which the 
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The arrangement of mains at Leicester is so designed as 
to allow of circuit running, owing to the fact that there 
has been considerable difficulty in working the old alter- 
nators in parallel. Up to the present the new alternators 
have not been run on Toad in parallel, so that the lights of 
the town are still supplied on independent circuits from 
the generating station. To allow of this being done, four 
cables are led from the supply station to a switching room 
under the gas offices. From this room six high-tension 
circuits proceed to different districts in the town, and on 
these are grouped a number of transforming sub-stations. 
The switchboard in the station at the gas offices is so 
arranged that any four of the high-tension distributors can 
be grouped to any one of the trunk mains of the sub-station. 
This grouping is, however, made permanently, and further 
interconnection between the circuits is effected by means 
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Fia. 14.— Part of the Exciting Coil- for mer showing two Saddles for fixing the same, 


of switch gear at the generating works. For this purpose 
a series of four groups, each of four water-brake switches, 
are provided, one near each of the Raworth switch pillars, 
which are still used in the generating station. In each 
group of switches connection can be made from one of the 
trunk mains to either of the four dynamos. The method 
of switching over is then comparatively simple, as one 
switch is lifted to disconnect the trunk main from, say, No. 1 
machine, while the second switch is then dropped in to 


Fic. 15.—Front View of the Inductor Alternator and Exciter. 


alternators could not longer hold in synchronism. To 
overcome this it has been decided to add dash-pots of 
large dimensions to the governors. The design of the 
alternators is such that no harm is done by short-circuiting 
the armatures, as at normal excitation the short-circuit 
current is (Fig. 15) less than 24 times the full-load current 
of the machine. When these dash-pots have been added, 
parallel running will be possible, but not convenient, with 
the present switch gear, which is scattered all over the 
station. 


put the same circuit on to, say, No. 2 machine. If this 
is expeditiously done, only a very slight flicker is per- 
ceptible in the lamps. It is, however, of the utmost 
importance that the first circuit should be broken before 
the second one is made, otherwise the two alternators are 
put in parallel without being first synchronised. The t 

of switch used has a vertical plunger falling into a split 
socket under water, the vertical movement being effected 
by means of levers. Although this arrangement is onl 

temporary it seems to give satisfactory results, but it will 
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be replaced as soon as the extensions are completed. Very 
large extensions in the distributing mains have been made 
since the station was commenced, and we find that the 
farthest distance of a sub-station from the generating works 
is no less than four miles. Mr. Colson has, however, a scheme 
about to come before the Council involving many more miles 
of both high and low tension cables, as a supply of electricity 
is demanded in several of the outlying districts of Leicester, 
such as round 5 the Stoney Gate district, the 
Humberstone- road, Belgrave- road, and several important 
streets in the west end. All the cables used at Leicester 
are of the British Insulated Wire Company’s make, the 
high-tension being drawn into iron pipes, while the low- 
tension cable is armoured and laid straight in the ground. 
In making the extensions Mr. J. E. M. Steward, the elec- 
trical engineer in charge of the department under Mr. 
Colson, is arranging for as many disconnecting boxes 
as possible, so that the long lengths of feeders can 
be easily cut up into sections for testing. In the 
same way, where the cables are led into a large 
number of transforming chambers, disconnecting boxes 
are provided, so that faults, if arising in the sections, 
can be readily localised. In a number of instances, 
also, the transforming chambers on one distributing 
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circuit are fed through two distinct routes, so that the 
supply may be maintained in spite of the faulty section. 
As a rule, the six distributing circuits from the gas offices 
are kept quite distinct from each other, but here again 
interconnectors are provided between transforming chambers 
on different circuits, so that the supply can be continued 
even if one of the main distributors breaks down. The 
present method of running on circuits is, of course, not 80 
economical as parallel running, inasmuch as the alternators 
are never fully loaded, and hence do not work at their 
best efficiency, but it does, however, give great immunity 
from interruption of the supply. 

Since the normal frequency has been reduced from 100 
to 50 complete periods per second, quite a large demand 
for electric motors has sprung up. Thus there are now 
connected to the mains motors demanding no less than 
80 h.p., while orders for several more are in hand. The 
motors used are of the inductor type, and although they 
are all on one circuit, they have not up to the present 
caused inconvenient variations in the pressure of supply. 


ee 


Price-List.—The Langdon-Davies Electric Motor Company, 
Limited, have forwarded to us their revised price-list of electric 
motors. The list contains particulars and prices of both standard 
and special low-speed patterns, and is intended to be inserted in 
the firm's ordinary catalogue, 
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FIG. 16.—Characteristic Curves of the Leicester Inductor Alternator. 


and carbon brushes. 


THE INSTITUTION IN SWITZERLAND. | 
(Continued from page 428. ) 


So far as the formal part of this meeting is concerned, a 
very few words will complete what we have to record. 
The morning after the dinner referred to in our issue of 
Oct. 6 was devoted to the really formal meeting, the 
members assembling in the Polytechnikum, passing the 
minutes, listening to and discussing a paper on the Schaff- 
hausen installation, and finally unanimously voting thanks 
to the various gentlemen and authorities whose assist- 
ance had rendered the visit possible and successful. 
From the Polytechnikum the members went once more 
to the concert-ball, where this time our Swiss friends 
were to be our guests at lunch. It is needless to say 
that enjoyment was the order of the day, and still more 
so when we all learnt that Colonel Huber was slightly 
better, as was testified by his son leaving the sick-room in 
order to be present at the meeting. Still more toasts and 
more complimentary speeches, none of which said too much 
in praise of those who had done so much work to make 
the association welcome. But all things come to an 
end, and members had to get onward towards Lucerne, 
while a few ardent educationalists were determined to 


150 200 AMPERES 


explore the mysteries of the various laboratories at the 
Polytechnikum, several of the professors of which had broken 
into their holiday in order to show their English brethren 
all that could be seen in the renowned educational establish- 
ment. Many of us, too, promised future visits to the 
various works, and, lastly, many, we trust, during the visit, 
commenced friendships that may be lasting and beneficial, 
who have met and parted with a firm determination to 
meet again. : N 

Zürich, as we have said, is a town devoted to electricity. 
It may be that every item in the apparatus used is not 
such as would be copied to-day. That is the natural result 
of progress. Much, if not all, of the work is due to the 
initiation, the energy, and the ability of Colonel Huber, 
and its construction bas been principally carried out 
at the Oerlikon Works. Prof. Wyssling’s notes on the 
Zürich-Oerlikon Seeback tramway are, generally, as follows: 
“ The system employed is a continuous one at a pressure of 
550 volts, with overhead wire and trolley and return through 
the rails. The generating station has three horizontal 
single-cylinder gas-engines of 125 h.p. each at 180 revolu- 
tions per minute. Gas is supplied by the Dowson process. 
The dynamos are three compound continuous-current four- 
pole machines coupled direct to the engine. The 
armatures are drum-wound, using copper commutators. 
The accumulator system con- 
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sists of 200 Tudor cells, with a total capacity of | arresters are in use at the station and at the end of 
370 ampere-hours, These cells are charged by means of | feeders. Each car runs 1,610km. daily, carrying 52 
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Generating Station, Zurich-Oerlikon-Seebach Tramways, 


a booster dynamo. In the town Pheonix rails are used, | passengers per kilometre, at a cost of 34 4 cents, with an 
weighing 42°5 kg. per metre, laid on a stone bedding 25cm. | income of 43 cents.“ 
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deep. Outside the town the rails weigh 33 kg. per metre, | The history of the Zürich system of Hei may be 
and are laid on iron sleepers. Thomson's lightning | said to date back to 1880, when Colonel P. E. Huber, 
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director of the Oerlikon Engineering Works, took up the 
question of providing horse tramways for the centre of the 
town. The value of Colonel Huber's suggestions met with 
speedy recognition, with the result that the year 1883 saw 
the opening of the line for traffic. A few years later the 
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Railway. This was also carried out by the Oerlikon firm. 
Subsequently a concession was obtained by the manage- 
ment of the Oerlikon Works for the construction of an 
electric tramway between Seebach-Oerlikon and Zürich. 
This was taken over by a company formed to construct 


Gas-Engine with Direct-Driven Dynamo, Zurich-Oerlikon-Seebach Tramways. 


Oerlikon Works added a department for the construction 
and equipment of electric street tramways, and built new 
workshops to deal with this special class of work. With 
the support of the parish councils of Hottingen and 
Hirslanden, the firm then proceeded to establish communi- 


Diagram of Connections, Zarich-Oerlikon-Seehach Tramways. 


cation with these hitherto isolated parishes by means of 
an electric tramway. The success of this undertaking 
d the town of Fluntern, which owing to its 
position lacked any tramway connection, to lerd its 
ntral Zürich Mountain 


enenu 
olova 
support to the construction of the 


and work the line, which was completed and opened for 
traffic in 1897. Tbe distance covered amounts to 5,500m., 
the actual length of track being 8,000m., the maximum 
gradient amounting to 64 per cent. over a length of 132m. 
The sharpest curve has a radius of 25m., while the gauge 


between rails is im. A double track is laid over a portion 
of the route, while the cross-overs with which the single- 
track portion of the line is provided have a length of 70m., 
and are arranged for a six-minute service of care. Grooved 
rails weighing 44 kg. to the metre, with distance pieces, 
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have been used for one portion of the track, and grooved 
rails weighing 55˙5 kg. per metre supported on transverse 
iron sleepers for the other portion. 

The overhead trolley wires desi 
contact collectors are two in number, and consist of hard- 
drawn copper wire 8mm. in diameter. These wires are 
carried at an elevation of 6m. above the metals by means 
of span wires attached partly to houses and partly to iron 
and wooden masts. Each trolley wire is used by cars 
travelling in one direction only. The extra cost entailed 
by the employment of two trolley wires was inconsiderable, 
because the cross-section of the same was thereby doubled, 
enabling the feeders to be kept smaller. The trolley wires 
are doubly insulated, and the tension of the wire is 
equalised to within 300 kg. The sag amounts to about 
15cm. with a span of 40m., the span wires having a sag of 
about one-twenty-fifth the distance of span. The system 
of trolley wires is divided into two independent sections, 
fed direct from the switchboard situated at the generatin 
station in Oerlikon. The Ziirich branch of the line is fe 
at one point from the generating station by an overbead 
conductor, and at a second point by means of a lead-covered 
cable of 250mm. section laid in the earth. A portion of 
the system of trolley wires which crosses a railway at 
Oerlikon is insulated at either end from the rest of the 
system, and fed by a separate cable laid under the railway. 
The rails, which are bonded with copper, are employed as 
a return conductor. Besides the usual bonds at the rail 
joints, a copper wire of 6mm. diameter is used at each 
bonding point to cross-connect the metals. 

The line has its own power station, situate in close 
proximity to the track in Oerlikon. The generating 
station, car depét, workshops, offices, etc , occupy a common 
site (see block plan of site). Having regard to the 
favourable results obtained in the case of the Central 
Ziirich Mountain Railway and elsewhere, a self-contained 
gas plant was put down to furnish the necessary motive 

wer. The gas-producer plant is of the Dowson type. 

ven with an assumed consumption of 0°75 kg. of anthracite 
per horse-power hour, the gas-motors compare favourably 
with steam-engines under the local conditions of working, 
and the results obtained are claimed to have fully con- 
firmed the original estimates. 

It was calculated originally that the one unit, consisting 
of gas motor and dynamo working in parallel with the 
battery, would suffice for the normal load with the second 
unit in reserve. However, soon after the opening of the 
line it was found necessary to extend and accelerate the 
service of cars, which meant that the second unit had to be 
called upon to carry the demand over the maximum load 
peak. This led to an extension of plant, a third unit being 

ut down and the capacity of the battery being doubled. 

e engine-room affords room for another unit if necessary. 
Adjoining the engine-room are the offices, the workshops, 
and the car depét. The latter affords accommodation for 
24 cars. The buildings are electrically lighted throughout 
and heated with steam. Water for the machines and 
cleansing purposes is obtained from a well sunk on the site, 
from which the water is raised by means of an electrically- 
driven pump. 

The rolling-stock consists of 20 motorcars, each of which 
is designed to accommodate 20 passengers inside and 13 on 
the end platforms. The truck is separate from the car 
body, from which it may be removed by withdrawing the 
connecting bolts. The brakes are fitted with eight blocks, 
and can be actuated from either end of the car. Each car 
is fitted with two motors of 20 b.p. to 25 h.p. capacity 
at 450 revolutions, which are geared to the driving axles 
by means of simple toothed wheel gearing 1 : 4'5. 
Series-parallel regulators serve for starting up. These 
regulators enable the motors to be run in series durin 
the period of starting up and at slow speeds, an 
to be run in parallel for high speeds. The cars are 
electrically lighted and heated. For the heating, two 
elements serve for each car, each of which absorbs $ kw. 
The weight of a car empty amounts to seven tons. 

The maximum speed allowed within the limits of the 
town is 12 km. and outside the town 25 km. per hour. 


(To be continued.) 


ed for roller or sliding 


THE IMPROVED VENTILATION OF THE 
PHILHARMONIC HALL, LIVERPOOL. 


Messrs. John Gibbs and Son, of Liverpool, have recently 
installed in the Philharmonic Hall, Liverpool, a complete 
equipment for the ventilation of the building. As elec- 
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Fid. 1.— View of the Gibbe’ Electric 


Fan. 

tricity plays a great part in the ventilating system, the 
following short description will be of 1 The 
general system consists of a number of fresh-air inlets, 
5 in euch a way that the air drawn in is purified 
and cleansed before delivery into the hall. These inlets 
are of ample size, and provide for the introduction 
of air in such a way that draughts are not caused. 
The circulation of the air is kept up by means of elec- 
trically-driven fans of the Gibbs’ type shown in the 


Fig. 2.— End Elevation of Fan. 


illustrations herewith. Thus Fig. 1 gives a view of one 
of the fans used in the Philharmonic Hall, while Figs. 2 
and 3 are end and side elevations respectively of the 
same fan. It will be seen that the electric motor 
is completely encased, and that it carries the blades 
of the fan on the motor shaft. The inspection of 
the motor can be made without interrupting the fan 
through the small glass window seen in Fig. 3. Three of 
these fans are fixed in the roof of the Philharmonic Hall, each 
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capable of delivering 6,000 cubic feet of air per minute. 
The fans are controlled by means of the double-pole inter- 
locking safety switches made by the firm and described in our 
issue of March 25, 1898. An interesting trial was recently 
made with this installation to see how quickly the air in 
the room could be changed. For this purpose a dense 
smoke was introduced through the fresh-air inlets, and by 
this means it was incidentally shown that the air was intro- 
duced without causing draughts. After the hall had become 
full of smoke the fans were started, and a clear atmosphere 


` Fra 8 —Side Elevation of Fan. 


was again obtained in 23 minutes. We understand that 
the authorities are very pleased with the success of the 
installation. 


CHARGES FOR ELECTRICITY AT WHITECHAPEL. 


The Board of Works for the district of Whitechapel 
have recently issued a neat booklet prepared by Mr. 
Arthur Wright showing intending consumers the results 
of the system of charging which will be made by the elec- 
trical department. The system of charging is a novel one 
in several respects, and especially in that the summer 
charges are different to those in the winter. Thus we have 
decided to publish both the comparative table and the state- 
ments as to the charges for the benefit of engineers in other 
towns. 

The table given herewith has been prepared to show how 
cheaply electricity will be obtainable in Whitechapel, by 
either small or large consumers who regularly use their 
lamps until after 8 p.m. The charges are based on the 
consumer paying 1d. per unit for all the electricity con- 
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sumed during the six summer months ending Michaelmas, 
and paying during the six winter months, on either of the 
following two scales, at his own option: (a) at the rate of 
1d. per unit, and a monthly rental of 1s. for the equivalent 
of each nominal 8-c.p. lamp used; (b) at the rate of 1d. per 
unit after the lamps have been used 60 hours per month 
and the electricity consumed during these 60 hours charged 
for at 8d. per unit. 

The charges will be made out on the maximum number 
of lamps that have been simultaneously used during the 
month, as shown by the “demand indicator,” and not on 
the number actually installed. In the case of motors, the 
maximum horse-power developed by them during the 
month, and not the rated capacity of same, will govern 
the charges. With efficient motors a horse-power may be 
taken as the equivalent of 30 nominal 8-c.p. lamps. From 
the table can be determined approximately the yearly cost 
of any one lamp used in the various classes of rooms and 
premises; also the saving that can be effected by replacing 
the older form of artificial light by electricity. It will be 
seen that lamps used in sitting-rooms, 8, basements, 
kitchens, and late-closing shops, which usually require 
to be alight between dusk and 11 p.m. throughout 
the year, can be supplied at an average price of 22d. 
per unit; or at a price so much below the cost of 
other illuminants as to enable the outlay incurred in 
fixing up the electric light in these classes of premises to 
be repaid by the saving effected in less than three years. 
For dark premises requiring artificial light regularly for 


. | about 12 hours per day, electricity will be obtainable in 


Whitechapel at the extremely low rate of 14d. per unit, 
and it is therefore extravagant not to at once replace 
the older form of light in such situations by electric 
lamps, as the saving thereby affected will be sufficient to 

y for the entire cost of the change in less than 18 months. 

y installing lamps in the sitting- rooms which are situated 
over electrically-lighted business premises, and which are 
only used after the lamps below are extinguished, the 
lighting of these rooms can be effected at the rate of 1d. 
per unit, which is equal to gas used with ordinary burners 
being charged at 7d. per 1,000 cubic feet. The extra cost 
of burning lamps daily in shop windows, after the premises 
are closed, is so small and the advertising effect so striking, 
that it will certainly pay to keep such lamps alight until 
11 p.m. Special attention is called to the exceptionally 
cheap rate at which electricity can be obtained for motors, 


cooking and heating purposes in the daytime, in installa- 


tions where a corresponding demand is made at night for 
lighting purposes. Provided the motors, cooking or heating 
apparatus, are not used at the same time as the lamps, the 
electricity consumed by such apparatus will only cost 
1d. per unit. During the six summer months all electricity 
consumed for lighting, cooking, or motive-power purposes 
will be charged at the rate of 1d. per unit. 

The booklet also contains a letter signed by Mr. Wright, 
offering any further udvice the intending consumers may 
require. 


TABLE SHOWING THE Cosr oF ELECTRICITY ACCORDING TO THE NUMBER OF HOURS IT IS REGULARLY USED, IRRESPECTIVE OF SIZE 
or INSTALLATION. 


Average ; Comparative cost per annum of an Annual savin 
ape time poise of Approx: sa pei oleae lamp and ordinary gas on each 0 
Dress foe elle eloctelotty ia bst. Kean dy Hf. e oon [asad eee ee, 
y f lum g aA 1 per unit | ordinary Ondi a y i 
lighted at ou during the} burners | Electric lamp, b V 
- : 7 urner with gas amount saved 
dusk out the W per 1,000 including at 28. 6d. per in redeco 
: cubic feet.“ renewals. n i : 
year, 1,000 cubic feet. rating, etc. 
Current for motors, cooking and heat- 8. d. 8. d. s. d. 8. d. 8. d. 
ing apparatus, used under the con- 
ditions referred bo saline — — 0 1 — — — — 
3 lamps used regu- 
ly throughout the nighb............... Dawn 12 0 lt 0 104 20 8 44 2 23 6 
Clubs, billiard - rooms, and public- 12 
he,. a A (midnight) 6 0 2 1 2 13 4 22 1 8 9 
Hotels and restaurante . . p. m. 5 O0 24 1 54 12 1 18 4 6 3 
Sitting - rooms, halls, kitchens, base- 
ments, and late-closing shops -| 10 p.m 4 0 23 1 7 10 11 14 8 3 9 
Interiors of shops. ꝗ . e 9 p. m 3 0 3} 1 10 9 8 11 0 1 4 
Shop windo www . ã . -| 8pm 2 0 44 2 71 8 5 7 4 — 
Early - closing shops, offices, and occa- 
sionally - used room. . 7 p.m 1 0 8 7 3 38 ! — 
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WAR AND TELEGRAPHY. 


At the time of writing the outside world has 
practically been cut off from all communication 
with Kimberley and Mafeking for several days. 
These two important positions are said to be isolated 
and surrounded by enemies. Whether the defenders 
are hard pushed; whether, indeed, the places have 
or have not fallen; whether our soldiers are living, 
dead, or captive, we know not, and we venture to 
say that such lack of knowledge is a disgrace 
to our authorities. It has long been known 
what the outcome of political action in the 
Transvaal might be; it has just as long 
been known what positions would at an early 
date in hostilities be threatened, while every- 
body might just as well have known that com- 
munication was possible, nay, was a simple case 
of using the latest developments of telegraphy. 


Marconi, Preece, Lodge, and others have shown the 


practicability of communicating through space. At 
the late meeting of the British Association com- 
munication was kept up with France, a distance of 


between twenty and thirty miles. Why were not 


Mafeking, Vryburg, Kimberley, and other places 
supplied with the simple apparatus required? There 
is no doubt but that at this crisis such apparatus 
would have been of inestimable value. Of course it 
may be said that the enemy could have read the 
communications—could have interfered with them— 
but is it likely? Need they have known, and would 
they have been able to obtain the necessary apps 
ratus? The apparatus could have been sent out 
unnoticed among the other warlike impedimenta. 
It need not have been set up till the places were 
beleaguered, and the ordinary methods of communi- 
cation stopped. Then even Boer spies, unless they 
had knowledge to a greater extent than can well 
be credited, would have made nothing out of a 
wire hanging on a high pole. It might be 
a lightning rod; it might be a flagstaff with 
a wire strengthening; it might be anything 
except a means of communication. The height to 
which a wire could easily be carried would be 
known, and therefore the distance of possible aerial 
communication. Thus the points at which appa- 
ratus would be required could be predetermined, 
and surely some safe point could be found on the 
circumference of a circle of twenty or thirty miles 
radius that would for a time be free of an enemy's 
patrol. It ought to be as easy to communicate with 
Kimberley now as it was before the telegraph line was 
cut; yet itis not, and the fault lies with the pro- 
crastination of the authorities. The same fault occurred 
upon the introduction of X-ray apparatus, which 
was but sparsely provided when it ought to have 
been everywhere. Probably in years to come it 
will not be so easy to arrange aerial communica- 
tion as now, though of course with the develop- 
ment of the system it may really be easier. Be 
that as it may, it seems to us that there are no 
insurmountable difficulties in the way of such com- 
munication, and that it was the duty of those 
responsible for the defence of the Empire to have 
foreseen what has happened and to have provided, 
or at any rate attempted to provide, against just 
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such an emergency. Perhaps there is a feeling 
among the authorities that something must be 
done—we say it already ought to have been 
done—with wireless telegraphy, in that among 
the officers who have left for the front is Captain 
Kennedy, R.E., who has familiarised himself with 
all that has been done by Marconi. However, the 
cry of “ better late than never” is one we cannot 
commend in this instance. 


— ena oa 


EQUALITY IN SUPERVISION. 


It is not often we have any views in common 
with our contemporary the Journal of Gas Lighting. 
We always recognise in it an opponent not desirous 
of establishing the truth, but an advocate which 
endeavours at all hazards to find arguments for a 
failing cause. In our estimation half a truth is 
usually much worse to combat than a whole lie, 
and our contemporary is much given to half truths. 
Thus it is somewhat difficult to criticise an article 
in its last issue under the signature ‘‘ Amicus.” 
Whoever ‘‘ Amicus ” may be, he avows himself the 
friend of the gas industry, and he certainly is 
not the friend of electric lighting. He insinuates 
that complaints about gas lighting are more 
often wrong than right, because the gas supply is 
‘‘ fenced round so thoroughly by examinations and 
penalties,” so that “ it is difficult for a gas company 
to transgress without being found out and brought 
before the local administrators of the law.” The 
writer insinuates that municipal bodies are not likely 
to be fair when having an electrical undertaking in 
competition with gas, and would have supervision 
transferred to an independent body, saying, Any- 
way the present conditions of supply favour one 
illuminant more than the other, and the supervision 
over one of them which may in the past have been 
just enough is now no longer so.” Surely this 
18 a Very specious argument. Does the author meau 
that previous to competition the authority has been 
lax in its duties, and that gas companies have been 
permitted to stultify Acts of Parliament and to give 
their customers something worse than ought to have 
been given? There seems to be no other rendering 
of the argument. If the authorities have merely to 
see, and do see that the law is strictly observed, 
they can do no more and can do no less, and no 
other honest authority could act otherwise. Our 
contemporary seems to be unacquainted with the 
fact that there has been legislation even in regard to 
electric lighting, or that there is still a department 
called the Board of Trade. It does not seem to know 
that even electric pressure is regulated, and has 
to be kept within certain limits. If it is not kept 
within such limits, why, the consumer has his 
remedy. What a sad world this is! We should 
gather from our contemporary that everyone con- 
nected with its pet industry is qualifying for an 
angelic choir, while everyone connected with. the 
competing industry cannot possibly so qualify. 
Probably, however, there will be found a good 
sprinkling of honest folk in both industries, and 
it is a great mistake to speak or write as if 
it were not so. Let us give another quota- 


tion, with the last sentence of which, however, 
we cordially agree: When a gas company on a 
complaint of ‘ bad gas’ affirm that the want of light 
is due to defective burners or fittings, they can, 
where the local authority have examinations made 
of the gas supply, produce in support of their asser- 
tion the results of those tests. What a fine thing it 
would be for a local authority supplying electricity 
if they could, when complaint was made, in a lib 
manner produce the declaration of the local 8 
company, or of an authority independent of. n- 
selves, that the supply of electric current was up to 
the requisite standard. The interests of the elec- 
tricity consumer should be protected with just as 
much exactitude as are those of the gas consumers. 
Then, on all hands, equality and fairness in super- 
vision are desirable, and should certainly be sought 
after. 

The writer of these sentences seems to be 
ignorant of two facts, one of which is that at 
every station a continuous or practically continuous 
pressure record is kept of electrical energy sent out, 
and that any or every consumer can in a most easy, 
simple, and cheap way tell exactly the pressure at 
the terminals of his lamp. The supplier of 
electrical energy can no more guard against the 
negligence in using bad lamps than the gas company 
can against bad burners. Our contention, then, is 
this, that the interests of the electricity consumer 
are ‘‘ protected with just as much exactitude as are 
those of the gas consumer.”’ 


Sy peee pe 
LORD KELVIN’S SUCCESSOR. 


Prof. Andrew Gray has been chosen to succeed Lord 
Kelvin in the chair of Natural Philosophy at the Glasgow 
University. Prof. Gray has in the past been intimately 
connected th the Glasgow University, first as a student 
under Lord Kelvin and afterwards as his official assistant. 
When in 1884 the Bangor University College was opened, 
Prof. Gray was appointed professor of physics, which post 
he has held ever since. His principal contributions to 
electrical engineering literature are two books on electrical 
measuremente, which have been widely appreciated. We 
wish Prof. Gray every success in his arduous duties at 


Glasgow. 
ASSOCIATION OF MUNICIPAL CORPORATIONS. 


The autumn meeting of this association was held on 
Wednesday last at the Westminster Palace Hotel. Sir 
James Woodhouse, M.P., presided over a representative 
gathering. The first resolution was of interest to electrical 
engineers, and was proposed by the Lord Mayor of 
Manchester. e moved: “That this association affirms 
the principle that where local authorities have, with the 
sanction of Parliament, established, or are in course of 
establishing, undertakings for public benefit, and have 
not failed in the performance of their duties, it is not 
right or expedient that any similar powers should be 
granted to companies within the areas of such local autho- 
rities. That this resolution be referred to the council, in 
order that they may organise an opposition at any stage to any 
Bill which may be promoted in Parliament, the provisions 
of which are in contravention of the principles set forth in 
this resolution.” He said that when a corporation, with the 
sanction of the Local Government Board, spent large sums 
of money on gasworks, waterworks, or electric light works, 
that money was spent for the benefit of the ratepayers of 
the district. The corporations gave in their individual 
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districts the best possible results to the ratepayers at the 
least possible cost. In these circumstances it seemed to 
him to be absolutely impossible for a limited liability com- 
pany to compete with a local authority on any terms under 
which the ratepayers of the district would derive benefit 
from the competition. They should, therefore, do all they 
could to oppose the Electric Power Bills, which could in no 
way benefit the ratepayers oi the large cities and towns of 
England. 

Tbe Town Clerk of Sheffield seconded the motion, which 
was supported by the Town Clerk of Blackpool, the Town 
Clerk of Leeds, the Mayor of Nottingham, and others, and 
unanimously agreed to. 

Before finally passed the resolution was amended by the 
introduction of the following words after the first sentence : 
“Or which otherwise interferes with the interests, rights, 
and powers of the municipal corporations.” Other reso- 
lutions were passed, the meeting being marred by a word 
of opposition. We are indebted to the Times for the report 
of the speech of the Lord Mayor of Manchester. 


EJ ECTROLYSIS OF GOLD AND COPPER 
SOLUTIONS. 


We take from Mr. Carl Hering’s digest the following 
abstract of an article by Mr. Rovello on the “ Electrolytic 
Treatment of Solutions of Copper and Gold.” The article 
originally appeared in the Rassegna Mineraria. The author 
has devised an electrolytic method, using a cell, the anode 
of which is made of the precipitating metal, and is in an 
acid solution, and the cathode is any metal that is not 
attacked chemically by the solution to be treated, in which 
it is suspended. The anode and cathode are connected by 
an external wire, and no external course of current is used 
that is, the cell is a short-circuited battery. The form of the 
apparatus is described as follows: In a large trough there are 
suspended the vertical cathode plates, and above them upon 
wooden bars there are placed horizontal ingots of the anode 
metal precipitant. The solution to be treated is supplied 
through a hole in the bottom into thetrough, while the treated 
solution can flow off at the top. The operation is begun 
by filling about half the trough with dilute acid and then 
adding slowly, through the hole in the bottom, the solution 
to be treated. This solution is heavier than the dilute 
acid, and therefore rests at the bottom. As soon as it 
reaches the horizontal ingots, a current goes through the 
solution from these ingots as anode to the cathode plates 
below ; the solution is decomposed, the metal deposited on 
the cathode while the acid goes to the anode and forms a 
salt solution, which flows off. For the treatment of copper 
solutions, copper is used for the cathodes, iron ingots for 
the anode; 15 grm. of copper can be deposited per square 
metre of cathode per hour. For the treatment of auriferous 
solutions the cathodes are of lead and the anodes of zinc. 


APPLICATIONS OF ELECTRO-METALLURGY TO 
MECHANICAL ENGINEERING. 


The following is a paper prepared by Mr. Sherard 
Cowper-Coles, and read before Section G of the Dover 
meeting of the British Association : 


The author commenced by pointin 
position electro-metallurgy is now taking in many work- 
shops, and enumerated the uses to which electro-metallurgy 
is being applied. He then proceeded to give a description 
of an electro-galvanising plant as used for coating the 
tubes of water-tube boilers and the plates of torpedo-boat 
destroyers, and also gave details of the anode and cathode 
bars used for suspending the electrodes, and information as 
to the thickness of zinc applied and the current density 
and voltage employed. Estimates were given as to the 
cost and output of various-sized plants, and the advantages 
of electro-galvanising over hot galvanising were compared. 
The regenerative or recuperative process and methods of 


out the prominent 


circulation were also described. Particulars were then 
given of various electro-chemical processes for cl 

iron and removing magnetic oxide and scale, and a mod 
was shown of a magnetic scale collector for collecting the 
scale from the acid solution after its removal from the iron 
or steel so as to prevent the further unnecessary waste of 
acid. Experiments made in this direction tended to show 
that a considerable proportion of the acid is consumed by 
dissolving the scale after it has left the iron or steel. An 
electrolytic process for the manufacture of reflectors was 
then described suitable for making parabolic reflectors for 
searchlights. The various steps of the process were given 
in detail. Briefly, the process consists in using a glass 
convex mould on which is chemically deposited a coating 
of metallic silver, and then polished so as to ensure the 
copper backing being adherent to the silver. The mould 
thus prepared is placed in a suitable ring and frame and 
immersed in an electrolyte of copper sulphate, the mould 
being rotated in a horizontal position, the number of 
revolutions being about 15 per minute. The copper 
adheres firmly to the silver, and together they form 
the reflector, which is subsequently separated from the 
glass mould by placing the whole in cold or lukewarm 
water, and then gradually raising the temperature of the 
water to 120deg. F., when the metal reflector will leave 
the glass mould, due to the unequal expansion of the two. 
The concave surface of the reflector obtained is an exact 
reproduction of the surface of the mould and has the same 
brilliant polish, and requires no further treatment to answer 
all the purposes of a reflector, with the exception that it 
must be coated with a film of some suitable metal to prevent 
it tarnishing. Palladium is found to answer this purpose 
best, as a bright coating can be deposited rapidly to any 
desired thickness. Palladium resists tarnishing and the heat 
of an arc to a wonderful degree. 


QUESTIONS AND ANSWERS. 


Under this heading we ineert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 


QUESTIONS. 

211. The armature of a continuous-current two-pole 80-volt 
dynamo is tapped at three equidistant pone to alip rings 
on the shaft. What is the effective voltage of the three- 
phase current collected? Does this effective voltage vary 
with the relative proportions of the width of pole and the 
distance between the two adjacent poles ?—H. b, 

212. What are the advantages and disadvantages of the different 
shapes of the teeth in toothed armatures as compared with 
a type of core plate in which the conductors are threaded 
through holes /—V. 


ANSWERS. 


Question No. 205.— When does it become expedient to change 
from the bipolar to the four-pole type of dynamo ? 


Best Answer to No. 205 (awarded 10s.).—The question as 
to the number of poles a machine shall have de 
primarily on the current circulating in the armature at 
full load. If the amount of current circulating is more 
than a certain amount per pole, sparking will occur. The 
following is perbaps the best way of explaining the reason 
for this: To begin with, it is hardly necessary to state that 
in any dynamo the brushes must be raked forward (or 
backward in a motor) to a point where the intensity of 
the field is just strong enough (Kapp says 2,000 C.G.S. 
lines) to reverse the current in the coils short-circuited 
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by the brushes, and that this point is usually near the 
“trailing” edge (or “leading” edge in a motor) of the 
pole-pieces. It is also a well-known fact that the current 
flowing in thearmature conductors produces cross magnetisin 

effecte, and, as a consequence of the brushes being tilted, 
demagnetising effects. Fig. 1 shows the demagnetising 
effect: cc represents the diameter of commutation, and the 
arrows indicate the direction of motion of the magnetic 
field of the magnets and of the cross field produced ; the 
current in the conductors on the right of c c is going from 
the observer, and that in the conductors on the left 
is coming towards him. The current in the armature 
may be split into two belts, a cross magnetising 


Fro. I. 


belt consistiug of conductors within the polar embrace, 
which are shown joined across in Fig. 1, and a 
a demagnetising belt, shown in Fig. 2. The dotted 
curves and lines represent the cross magnetic field and 
demagnetising field in each case. The lines of force con- 
stituting the cross field cross the gaps mainly at the four- 
pole tips (Fig. 1), and complete their circuit across the iron 
of the poles, half going across to and through the N pole, 
and half through the S pole. It is seen from the figure 
that where they cross the gap at the trailing horns their 
direction is opposed to that of the lines of the field-magnet 
field, whilst at the leading horns both act in the same 
direction. This has the effect of weakening the field at 
the trailing horn, where commutation is to take place, and 
strengthening it at the leading horn. Now, in addition to 
this weakening of the field at the trailing horn, due to cross 
magnetising, it is still further weakened in common with 
the rest of the field by the demagnetising action of the 
“idle” conductors, as shown in Fig. 2. The greater the 


current flowing in the armature is, the greater will the cross 
and demagnetising actions become, the demagnetising effect 
increasing rather more in proportion than the cross 
magnetism, owing to the brushes having to be tilted 
further forward for the increased current to be properly 
commutated. Now, considering one of the trailing horns, 
P, it is clear that when the cross magnetising magneto- 
motive force here becomes equal to the magnetomotive 
force due to the field magnets less the demagnetising mag- 
netomotive force, the field at P will become neutralised— 
that is to say, there will be no magnetic field at all at the 
ohana rg and therefore sparkless commutation cannot 
take place. As a matter of fact sparking will occur before 


this point is reached, as the field will become too weak for 

commutation; but this being a definite point, it is con- 

venient to take it as the limit of sparking and allow a safe 
margin in calculations. , l 

ow, the cross magnetising effect on a pole depends on 

the number of armature conductors within the polar 

embrace, and on the current flowing in them, as Fig. 1 

shows, whilst the demagnetising effect depends on the 

number of conductors between two adjacent poles, or 
within twice the angle of lead, and again on the current 
flowing in the conductors. In two-pole machines the 

current flowing in any armature conductor is half of the 
total current generated, there being two paths through the 
armature. Ina multipolar machine, however, the current 

per conductor is a smaller fraction of the total, as there are 
more brushes and paths round the armature. In a four- 
pole machine the current per conductor is one-fourth of the 

total current ; in a six-pole machine one-sixth of the total, 

and soon. If we then consider a four-pole dynamo, having 
poles of the same flux density as those of a two-pole 
machine and generating the same current, the cross 
magnetising action on a trailing horn will be less than in 

the two-pole machine, and the demagnetising action 
per pole will also be less. As the poles of a four- 

pole machine would be narrower (for the same- 
sized armature) than those of ons with only two poles, 
whilst the distance between two adjacent poles would 
probably be greater in order to counteract leakage, and as 
the current per conductor is halved, the cross magnetic 
action will be less than half, whilst the demagnetising 
action will be rather more than half as much in the four- 
pole as in the two-pole machine. The neutralising effect 
on the trailing horn may therefore be taken as half as 
much. As the field- et induction is, however, the 
same for both machines, it is obvious that the armature 
current could be doubled before the sparking limit is 
reached in the four-pole machine. Similarly, in a six-pole 
machine, the current could be trebled, and so on, and hence 
the sparking limit depends on the current circulating in the 
armature per pole on the field magnet, as already asserted at 
the commencement of this article. 

Now if, in designing a two-pole dynamo, it is found that 
the sparking limit has been passed, with more or less 
standard dimensions of air-gap, polar span, etc., it is 
possible, though seldom advisable, to increase the output, and 
yet remain within the sparking limit, by one of the methods 
mentioned below. It has already been mentioned that the 
cross magnetising magnetomotive force is directly propor- 
tional to the number of conductors within the polar embrace, 
and hence, if the field-magnet poles are made narrower, the 
cross magnetising action will be less for the same current, 
with the result that the “fringe” at the trailing pole-tip 
will be of greater strength, and commutation made more 
possible. Again, the effects of cross magnetising and 
demagnetising actions are inversely proportional to the 
magnetic reluctance of the paths of their fields, and by far 
the greatest magnetic reluctance is experienced in crossing 
the air-gaps. If, therefore, the air-gap is made wider by 
boring out the field magnets larger, the cross and demag- 
netising will have less effect, and again the chances of 
sparkless commutation are improved. It is thus seen that 
the capacity of a two-pole machine may be increased by 
increasing the radial depth of the air gap or by narrowing 
the poles, or both, the amount to which this can be done 
depending on the particular circumstances of each case. 
In either case, more magnetising power must be supplied 
to the field magnet, and if either plan is carried far, this 
becomes prohibitive owing to the cost of copper; it would 
be cheaper and better in most cases to redesign the machine 
with four poles, as it is never advisable to work too near 
the sparking limit. 

Any of the many well-known devices for lessening the 
cross magnetising action, such as splitting the pole-pieces, 
providing compensating coils, etc., would, of course, help to 
increase the permissible output of a machine, but they are 
too numerous to describe here. The actual number of 
ampere-turns to be allowed cannot be definitely laid down. 
Esson allows 100 x d ampere-turns on the armature per 
pole for ring and 150 x d for drum armatures, d being tha 
diameter of the armature,—C. H. R. T. 5 
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Answer to No. 205 (awarded 5s.).—The change is made 
in practice more or leas arbitrarily, and whilst one mana- 
facturer will make all his machines up to 150 kw. or 
200 kw. outputs two-polar, another will use four or more 

les on all except the smallest sizes. The correct point 
or making the change cannot, in fact, be exactly defined, 
and it is certain that it has altered decidedly in favour of 
the multipolar type within the last few years, partly 
through the increased ease with which high permeability 
steel castings can now be obtained, and partly through the 
more common use of slotted armatures. he principal 
theoretical cause limiting the output of a two-pole dynamo 
is the armature reaction and its atteudant sparking troubles. 
The way in which a fourpele machine has the advantage 
of a two-pole one in this respect can be seen from Figs. 1 
and 2. Without going into the whole question of sparking, 
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it can be seen that the armature of a dynamo acta as an 
electro et whose poles occur just at the point where 
commutation takes place, and if these poles (which are 
always in opposition to the main field) are of greater 
strength than the main field poles, the necessary small 
magnetic flux required for sparkless running will fail to 
enter the armature just at the point where it is wanted— 
viz., at the point of commutation. 

Now consider two armatures of the same size, and wound 
with the same radial depth of wire on the periphery, but 
one arranged for a two-pole and one for a four-pole field. 
Both armatures will for the same heating hold exactly 
the same total number of ampere-turns (total conductors 
xcurrent in each), but the proportion of these forming 
each armature pole—ie., looped with such a line as 
ABCD (Figs. 1 and 2)—will be one-half in the two-polar 


Fie. 2 


and . in the four-polar machine. Which 
means that, as far as sparking is concerned, the four- pole 
armature can carry just double the current that the two- 

e one can. For small smooth-cored t wo-pole machines 
It is found experimentally that, in order to keep the 
armature reasonably cool, the depth of winding, together 
with the various allowances for insulation and clearance, 
cause the air-gap from magnet core to armature core to be 


so large that the field ampere-turns n to force the 
main flux across it are naturally decidedly in excess of the 
armature ampere-turns ; and this would continue to be the 
case for large machines as well if the air-gap increased in 
roportion to the diameter of the armature. The air-gap 
dos not increase nearly as fast as the diameter, however 
(through the insulation forming a much smaller proportion 
of the gap as the machine gets larger), so that a size is 
soon reached for which the air-gap would have to be increased 
beyond the amount necessary for the winding solely in order 
to ensure sparkless running. This limiting size is found 
by most ers to lie between 18in. and 24in. diameters 
100 kw. to 150 kw. outputs) for smooth-cored armatures. 
ith slotted armatures the point at which the air-gap has 
to be made larger than the amount required for clearance 
is naturally reached much sooner—usually from 6in. to 12in. 
diameter (5 kw. to 10 kw.). 

Independently of the above considerations, multipolar 
machines always have an advantage in the weight of 
material used, which may sometimes even outweigh the 
sparking question in rendering a change from two poles to 
four poles desirable. Thus, if both machines have arma- 
tures of the same diameter and length, the weight of four- 
pole armature copper will be about 10 cent. less than the 
two-pole. If both are drum-wound (due to the shortened 
end connectors with four poles), the weight of four-pole 
armature core discs can be reduced to nearly half the 
two-pole ones. The weight of four-pole magnet copper will 
be slightly, and may be greatly, reduced from the two-pole 
weight, and the weight of four-pole magnet iron or steel 
will show a substantial saving through the greater compact- 
ness obtainable with a multipolar design. This all-round 
saving in material will obviously be of more importance in 
large machines, for which the cost of the material is the 
largest item, than in small machines in which the labour is 
the principal expense. On the other hand, this saving is 
somewhat discounted by some of the details of construction 
being more expensive in multipolar machines. Thus the 
commutator of the multipolar must have many more 
sections than that of the two-polar machine for equally 
good results. The brush gear is also more complicated. 

here are more separate magnet coils to deal with. The 
multipolar magnets have generally to be specially cast, and 
cannot be built up of cheap rolled-iron bars, as is often the 
case with two-polars, etc.; ard all these points must be 
jointly considered before it can be definitely said tbat a 
given two-pole machine can be reduced in coat if made as 
a four-polar one. The limiting sizes mentioned above (which 
agree with present English and Continental practice) will, 
however, serve as a good guide as to the point at which the 
change can be made with advantage.—Q. 


Answer to No. 205 (awarded 5s.).—The precise point at 
which a change from a bipolar to a four-pole type of dynamo 
becomes expedient depends on a variety of circumstances, 
and no hard-and-fast rule can be laid down. Whereas for 
small and moderate sized machines the bipolar type is 
undoubtedly the best, there is a limit of output beyond 
which a four-pole is preferable. If we still further increase 
the spe we find that a point is eventually reached where 
a six-pole machine is better than a four-pole, and go un, the 
number of poles increasing with the output. The superiority 
in design of a four-pole for a given output over a bipolar 
type of dynamo will be best seen by means of an example. 
For this purpose we take a 25-kw. machine (250 amperes, 
100 volts, 550 revolutions per minute) having the inverted 
type of field magnets, shown in Fig. 1. The weight of iron 

lates in the armature is 500lb., that of the iron in field 
is 2,600lb. The diameter of the armature is 15in. Let 
us now make a four-pole machine having an armature 
of double the diameter, but the same radial depth of iron 
(in this case 3łin.) and the same Jength. Assuming that 
we employ the type of field shown in Fig. 2. As weight 
will be very nearly double, provided we work with the 
same induction, the number of turns on the armature and 
its resistance will be doubled, and if we work at half the 
speed the E.M.F. will be doubled, but the current will 
remain thesame. The four-pole machine with an armature 
of 24in. by 15in., and running at 275 revolutions, will have 
the same efficiency and the same sparking limit as the two- 
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where K is a variable multiplier depending on the relative 
values of the width of pole-face, width of coil, and pitch 
of poles, as shown below, and the periodicity is given by 


— por minnte x Number of north or south poles. 
In the case of inductor or so-called unipolar alternators, 
such as shown in Fig. 1, the effective flux per pole to be 


pole machine with an armature of 12in. by 16in., and 
running at 550 revolutions. The output will, however, 
be doubled. Let us now see by how much we would have 
to increase the linear dimensions of the two-pole machine 
to get double the output. It is required to design a 
machine with magnets of the same type as Fig. 1, having 
an ontput of 50 kw. (200 volts, 250 amperes). As the 
machine is of the same type as the small 25-kw. one, it 
will be unnec to e calculations for the dimensions 
of each part in the way that is usually done in dynamo 
designing. We make use of the following formula, given 


GESS 


Fra. 1 Fro. 2. 


by Kapp in his Dynamos, Alternators, ete., from which 
this answer is chiefly taken. The formula is: 
Wis Wms; 
where W! = output in kilowatts of large machine ; 
W Son in kilowatts of small machine ; 

m = multiplier, by which the linear dimensions of 
the known machine are to be altered in order 
to obtain the required output ; 

` 2m exponent, varying with the size of machines to 


Le coat RTT 


used in the above expression is considerably less than the 
actual flux entering the armature from a pole-face because 
of the counter E. M. F. generated by the leakage flux enter- 


ce Popat . ing the armature by the interpolar gap at A. The flux to 
In the case under consideration Kapp takes z= 2°25, so | be used with this type of machine is in fact = 
that we have 2 = m, FI f 1 ee : 
from which m= 1°36. ux entering armature by Flux entering armature by 
each pole- . ice each interpolar gap. 


The 50-kw. machine must, therefore, have an armature 
16}in. in diameter by 20fin. long, and must be run at a 


speed of 125 = 406 revolutions per minute. The weight 
will be increased in the ratio of 1: 1°36* = 1 : 2'5; but the 
efficiency will be stightly better. The weight of iron in 
the four-pole machine is: armature 7101b. ; field 6, 190lb.; 
total 5,900lb., or 2°05 that of the small two-pole. The 
following table shows these various quantities, all being 
referred to the small two-pole machine : 


Another peculiarity of this inductor type, whether of the 
double-armature (as shown in Fig. 1) or of the single- 
armature kind, is that instead of using the “ total number 
of conductors in series per phase” in the above formala, 
only half this number must be used, for, as ean be seen 
from the diagram (Fig, 1), only half the total conductors 
are effective, in the same way that the whole are effective 
in the alternate north and south pole type of machine. 

To turn to the value of K. K is equal to twice the 


ratio of the / mean square value to the arithmetieal average 


Small Large machine— 
machine. Two-pole. Four-pole. | value of the ordinates of the alternator E.M.F. curve, and 
8 2 e eo XW: — eee Sligh tly ce fully-worked tables of its theoretical values for all propor- 
Sparking... — . The ame. The dame tions are given by Mr. Kapp in his various books on alter. 
olenéy . — „ Slightly more. The same | 
CC 550 405 as 275 3. 
Weight... . — . 205 times. 2°05 times 


It will be seen at a glance from this table that the four- 
pole is not only lighter than the t wo-pole machine, but runs 
at a eonsiderably lower speed. It will heat a little less in 
the armature owing to the more open construction, but ite 
efficiency will be slightly less. Apart from this defect, 
which can, however, be easily avoided by a slight increase 
of speed, the four-pole machine is, therefore, decidedly the 
better design of the two. And, in conclusion, Kapp says 
there is no difficulty in producing very good designs of 
two-pole machines from 50 kw. to 100 kw. output, but if 
we attempt to apply the same designs to machines of 300 kw. 
or 600 kw. output, these large machines are more than six 
times as heavy and expensive than their smaller prototypes, 
and it becomes expedient to change to the four-pole type 
of dynamo.—C. V. 


Question No. 206.—Give a formula for caloulating the effective 
voltage generated in an alternator. How does this vary 
with changes in the proportions of coil and pole width? 

Best Answer to No. 206 (awarded 10s.).—The general 
formula for calculating the effective internal voltage of any 
alternator is 

Total num- 


Effective 
ber of con- Perio- 


ol = K x pole in „ ductors in x... 
voltage gene- | oe series per dicity 
: phase. 
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Fic. 2.—Curves A and B are for alternate N and S pole machines, 
with the ratio of pole breadth to pole pitch 4 and } respectively, 
Curves C and D are for inductor type machines, with the above 
ratio ¢ and 1 respectively. 


nators. The actual values are slightly different, through. 
the effect of the fringing of the magnetic lines beyond 
the edges of the pole-face, but the difference has bosn 
0 5 found to be very small. i 

e accompanying curve, Fig. 2, gives the more impor- 
tant of Mr. pp’s figures in a handy form. The curves 
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as they stand are correct for non-slotted armatures and for 
slotted armatures having only one bole or slot per pole per 
phase, but for armatures arranged with two or three holes 
per pole per phase the curve values of K are about 5 per 
cent. too high. | 

To use the curve, it is only necessary to determine the 
values of . 

Breadth of pole-face Breadth of winding 
Pitch of poles Pitch of poles 

for the particular alternator under consideration, and read 
off the corresponding value of K. There is sometimes a 
little confusion about the terms pole-pitch and breadth of 
winding. By pole-pitch is meant the circumferential dis- 
tance between the centres of two consecutive poles of 
opposite polarity. In the case of inductor alternators, 
where N and S poles do not occur alternately, the pole- 
pitch is half the distance between two consecutive poles of 
opposite polarity = half x (Fig. 1). The “breadth of wind- 
ing” is for a non-slotted winding such as in Fig. 3, the 
peripheral width occupied by each sheaf of conductors 
lying between two blank spaces (B, Fig. 3) ; and for slotted 
armatures it is the distance between the centres of the 
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outmost slots containing the winding belonging to one 
phase (such as B, Fig. 4). When there is only one slot per 
pole per phase, and the winding is fairly well embedded in 
the iron, the breadth of winding, B, can be correctly taken 
as zero.—Q. 


Answer to No. 206 (awarded 5s.).—The following formula, 
which is given by Mr. Gisbert Kapp in the Proceedings of 
the Institution of Civil Engim:ra, vol. xcvii., 1889, 
part iii., will be found useful when an accuracy of only 
about 5 per cent. is desired. 


If E- the effective volts ; 

n =the number of revolutions per second ; 

C= the number of conductors around the armature ; 

N =the total number of lines of force passing through 

one pole ; 

p =the number of pairs of poles; 
then E=k pn C N~+108, 
where & is a certain coefficient which depends on the ratio 
of the pole-width to the pitch of the machine. The pitch 
is the distance from centre to centre of two adjacent poles, 
and the pole-width is simply the breadth of the pole. If 
the fluctuations of E. M. F. generated in the coil were to 
follow a true harmonic law, then & would have the value 
22, for 1'1 is the ratio of the effective to the average 
volts, and as all the coils are joined in series (unlike a 
direct-current machine, where there are two parallels) we 
have to multiply this ratio by 2. This supposition, 
however, is not allowable in many cases. Mr. Kapp gives 
the following table as a guide to what the value of k will 
be in any given case : 


Pole width. Total breadth of copper in coil. k. 
1. Equal to pitch. 1 f. to pitch, covering whole surface. 
2. Eqaal to pitch. lf of pitch, covering half surface. 
3. Half of pitch. Equal to pitch, covering whole surface. 
4. Half of pitch. alf of pitch, covering half surface. 
5. Third of pitch. Third of pitch, covering third of surface. 


It will be seen that No. 4 of these gives a result very 
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nearly equal to that given by the sine curve. The values 
of k are copied from Mr. Kapp’s paper, but it must be 
remembered that in practice we would not be justified in 
using more than two significant figures, as N cannot be 
determined within 5 per cent. owing to the guess we have 
to make for leakage.—J. C. R. 


EDINBURGH ELECTRICITY ACCOUNTS. 


The accounts of the Edinburgh electric lighting station 
for 1898-99 have just coma to hand, from which it appears 
that the total amount expended on capital account to date 
has been £395,356. 11s. 10d. We give herewith the 
revenue account, abstract of general balance-sheet, and 
atatement of electricity generated, sold, etc.: 


REVENUE ACCOUNT 


Dr. Generation of Electricity. £ 8. d. 
Coal and other fuel £7,366 5 10 
Oil, waste, water, engine-room stores, 
;ͤö ð E E O 862 4 U 
Salaries of engineer . 809 2 10 
Wages at station . 1,727 10 0 
Repairs and maintenance — Buildings 430 12 6 
Machinery and plant.. . 1.578 3 5 
Instruments cescesscscssscsceeses 2 15 0 
12,776 13 7 
ö Distribution of Electricity. 
Salaries of enginoers................csceeees 132 10 0 
WY o/(/ôô ] 88 1.541 11 6 
Repairs and maintenance, etc., of 
mains and oab len ⁊ 1.052 2 1 
Repairs and maintenance of meters. 103 8 0 
— 2,829 11 6 
Public Lamps. 
WSS/öÜ»ôàyy iad nansvcons 2,280 10 8 
e E E OT 719 15 2 
e 408 1 10 
— — 3408 7 8 
Rents, Rates, and Taxes. 
Rent. T 62 11 8 
Feu duties of station, £20. 28.; less 
138. 4d. of income ta˖s 19 8 8 
Rates and taxes, £1,761. 28. 4d.; and 
insurance, £375. 88. ld. Id.. 2,136 10 5 
— 2,218 10 9 
. Expenses of Management. 
Special expenses—Salaries of engineers 412 15 3 
General establishment charges 853 9 6 
Stationery, printing, and advertising. 170 2 3 
General expenses of management— | 
proportioonnn 1,602 4 9 
3,038 11 9 
Law and other Expenses 
Law charges ...... wcccccecscscecscscsceneees 3 4 
Composition of stamp duties on 
transfers of Corporation stock ...... 146 13 
235 16 8 
24,507 12 0 
Balance carried to neb revenue account ............... 23.730 71 
£48,237 19 11 
Cr. ö 8. d 
Sale of current per meter — Private lighting, at 34d. 
per unit, less discount? e 37,580 1 8 
Motor power, at lid. per unit.. .G 1.403 7 10 
38,983 9 6 
Charges for arc lampe — public lighting, at £14 per 
annum, £9,198. 5a. 5d.; private lighting, at £14 
por annum, ? 9,226 5 5 
Meter ront sis uisusesiaw a aana eTA SENA a 912 6 
Miscellaneous receipt 18 12 6 
£48,237 19 11 
BaLANCcE-SHEET. 
Liabilities. £ ad. 
Bauk balan ces 56lk⅛. . scenes 2580 4 3 
Sundry creditors for outstanding accounts 10 11 0 
Deposits by consumers ........ . ⁊ 34 0 0 
Reserve fun jj„„„„„ „V ã 8.351 12 7 
Net revenue account balance . 5,886 9 6 
Surplus FC eee las Sieve 30,907 15 5 
£47,770 12 9 
Aesets. E ad 
Balance at debit of capital account — 28.786 9 11 
Sundry debtors for sale of current per meter 9,239 1 10 
Stores on hand scsece saber 1,393 8 5 
Reserve fund investment. . . . — 8.351 12 7 
£47,770 12 9 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, Ero. 


Quantities generated (units) . ã . . 4,625,367 | 
Private lighting............... 2 907, 
Quantities sold ] Motor power q 222, 348 4, 174,541 
Are lamps o . 1,044, 7 
Quantities used in station . 231.152 
Quantities unaccounted for 219,677 


LEEDS ELECTRICITY ACCOUNTS. 


The accounts of the Leeds electricity works from Oct. 1, 
1898, to March 25, 1899, just issued, show that the units 
sold during that period amounted to 1,001,540, and the 
number of 55- watt lamps connected to 78,380. An abstract 
of the revenue account and balance-sheet for the same 


period is given herewith : 
REVENUE ACcounNT. 
Expenditure, 

Dr. Generation of Electricity. £ sd. 
Coal, including all expenses of delivery 

and unloading ........ ......00 sosser E £780 2 10 
Oil, waste, water, and engine - room 

, Sven ccnlearerevecscceecenenees 283 16 6 
Wages at generating station 853 5 10 l 
Repairs and maintenance : buildings, ' 

£44. 128. 3d.; engines, boilers, etc., E 

£248. 17s. IId.; dynamoes, exciters, 

transformers, motors, etc., £17. 

13s. 4d.; other machinery, instru- 

ments, and tools, £30. 18s, 7d. ...... 342 2 1 


— 2259 7 3 


transformers, meters, and other 
apparatus on consumers’ premises, 
£16. 178. 4d.; apparatus at trans- 
former sub- statione, £2. 3s. 8d. ...... 
Sundry stores cesceees re 


132 0 8 

310 8 
— — 235 9 5 
Rents, Rates, and Tarea: F ' 


Kont ann a s 
Rates and taxes ........... eee shader 321 4 4 
— 322 5 4 
Management Expenees. 
Salaries—Engineer’s department 621 14 11 
Clerical staff (including can vasser) 319 311 
Stationery and printing 113 11 11 
General establishment charges 92 16 5 
Remuneration of directors of Yorkshire 
House-to House Electricity Com- 
pany, Limite . 104 2 2 
1,251 8 6 
ehe aan 25 13 9 
Insuran iadi 8 83 19 4 
4,178 3 7 
Jaa 8 256 8 4 
10 434 11 11 
Balance, being net profi . . 7846 15 2 
£18,281 7 1 
Income. 

Cr. Sale of Electricity. £ s. d. 
Gr ebeenisacescvsauasebinedesees 8 18,094 4 3 
Rental of meters and other apparatus on con- 

sumers premise ee . . 2 831 13 1 

18,925 17 4 
Less estimated discounts, £712. 6s. 8d. ; lees 

estimated leakage, K 20u LU oe 912 6 8 
18,013 10 8 
Profit on sale of lampde e coescensace 1112 3 
Profit on labour done for consumers 4 16 4 
Rents— Britannia Milli. 251 7 10 
£18,281 7 1 

BALANCE SHEET. 

Liabilities. £ d 


Due to treasurer 


6 % SCHKCEHSHHSHHERHSTHEEHHCHESDEHECHERR OS „ „%% %%% „%% „ 


Due to creditors 2. 229,261 13 1 

/ ᷣ AW 8 4,240 18 9 

£244,567 8 9 

Assets. £ ad. 

‘Capital expendit ure E 232,515 11 8 

Cash in bangen  sesessessre oso 5 0 9 

Stock · in · trade e 1,486 1 2 
Sundry debtors for current and meter rents and 

BONALION a secs ceased 8 8 10,560 15 2 

£244,567 89 


8. d. 
11,064 16 11 


LIVERPOOL SELF-PROPELLED TRAFFIC 
ASSOCIATION. 


The annual general meeting was held on Monday in the 
council room of the Liverpool Chamber of Commerce. The 
annual gal th 55 at the meeting contained a list of 
changes which have taken place amongst the officers of the 
club. From this list we gather that Mr. Alfred Holt, M. I. O. E., 
senior vice-president, has had to resign office. Prof. H. S. 
Hele-Shaw, LL.D., F.R.S., M. I. O. E., and Mr. Anthony G. 
Lyster, M. I. C. E., engineer-in-chief Mersey Docks and Harbour 
Board, have been elected vice-presidenta, and Mr. Charles W. 
Jones, J.P., and Alderman William Oulton, J.P. (Lord Mayor 
of Liverpool), members of council. Mr. J. Walwyn White has 
been elected hon. treasurer. These are the only changes in the 
council since July, 1898. 

The report also gives the results of the meetings and trials 
during the past year. It has been decided to organise one more 
series of trials in October, 1900. Great efforts are to be made 
towards the obtaining of an amendment to the Act whereby 
(a) all restrictions upon weight shall be removed; or, if it 
be deemed ine ient to remove all limitations, (b) a limit 
upon the total moving weight, or upon the weight per axle, 
shall be substituted for the present limit of three tons 
tare; or if it be oonsidered imperative to retain a limit 
upon the tare, (c) the tare permissible shall be increased 
to at least four tons. At a conterence which has 
been called for Nov. 15, members of the Automobile Club 
committee, a deputation of the council of the association, 
and representatives of firms engaged in the manufacture of 
heavy automobiles will discuss the advisability of introducing 
a Bill dealing with the matter. The Council are of opinion that, 
even if some manufacturers can build a vehicle to carry five 
tons which shall tare less than three tons, it is desirable to 
have the Act altered to permit of a four-ton tare (a) to ensure a 
reasonable life in regular work; (b) to avoid years of delay in 
waiting for that lightness of construction which may come ulti- 
mately ; (c) to give a wider scope to manufacturers, who, how- 
ever, will be prevented from wasting material or introducin 
excessive weight by the spur of commercial efficiency, whi 
demands the highest ible ratio of live load to tare ; (d) to 
provide for loads of six to ten tons,which must be carried before 
the vehicles can be reckoned capable of meeting trade require- 
ments generally ; (e) to permit of a vehicle being sold at a 
commercial price. 


LEGAL INTELLIGENCE. 


CLAIM BY MESSRS. RASHLEIGH PHIPPS AND CO. 


In the Westminster County Court on Friday his Honour Judge 
Lumley Smith, Q.C., had before him the case of Rashleigh Phipps 
and Co. v. Ford, by way of a remitted action from the High 
Court, in which the plaintiffs, a well-known firm of electrical 
engineers, sought to recover a balance of account of £7 in respect 
of electric lighting work carried out to the order of the defendant, 

Mr. Lewis Thomas (barrister) appare on behalf of the plaintiff 
firm, and in opening the facts of the case said his clients had 
carried out work to the order of the defendant amounting to 
about £107. Of that sum £100 had been puid, and a further sum 
of £3. 158. had been pe into court since the action was brought, 
5 for some reason of his own the defendant refused to pay the 

alance. 

Evidence was then called to prove that the work was efficiently 
carried out, and that many applications had been made for 
payment. 

For the defence, Mr. Theodore J. Ford was called, and said he 
employed the plaintiff firm to instal the electric light in his house 
at Bolton-street, W. During the progress of the work, however, 
a great amount of damage was done to the dining-room ceiling, 
and it was in respect of that damage that he had retained the 
balance of the plaintiffs’ account. 

After hearing several witnesses for the defence, his Honour said 
he was eatisfied that the work was properly carried out, and that 
there was no negligence on the part of the plaintiffs’ workmen, 
ee judgment would be entered for the amount claimed, 
with costs. 


PEMBROKE DISTRICT COUNCIL v. DUBLIN SOUTHERN 
| DISTRICT TRAMWAY COMPANY. 


On Friday Mr. Justice Kenny, Vacation Judge, sat specially in 
Nisi Prius Coart No. 1 for the purpose of hearing the injunction 
motion in the case of the Pembroke Urban District Council v. the 
Dublin Southern District Tramway Company, which stood over 
from a former day. The plaintiffs sought an injunction order to 
restrain the defendant company from breaking up, or opening, or 
excavating for the purposes of their electric tramway any roads 
or sbreete within the plaintiffs’ jurisdiction without the approval 
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and consent of the plaintiffs, pursuant to the terms of an agree - 
ment of May 20, 1896. 

Mesers. Campbell, Q.C., M.P., A. F. Blood, Q.C., and W. G. 
Jefferson (instructed by Messrs. D. and T. Fitzgerald) were counsel 
for the plaintiffs. 

Messrs. Gordon, Q.C., T. M. Healy, Q.C., M.P., and J. 
Fitzgerald Murphy (instructed by Mesers. O Connor and Dudley) 
appeared for the tramwa the man g director 


y company, 
(Mr. Anderson) and the secretary (Mr. R. S. Tresilian) of which 
were present. 

Mr. Campbell, Q.C., in stating the case in support of the 
application, pointed oub that it was nob ta restrain the defendants 
from laying cables for their tramway, but from laying them without 
the permission of the plaintiffs, the road authority, or in places 
where, it wss contended, they had no right to lay them. The 
Dablin Southern District Tramway Company obtained an Act of 
Parliament in 1893 for the electric equipment of their 5 
By that Act it was contemplated that the electric traction should 
be by overhead wires. The then Pembroke Commissioners, the 

eceseors of the plaintiffs, assented to the Bill, but as it was 

ving the Parliamentary Committee the company introduced a 
clause, without notice to the Commissioners, to the effect that the 
company might break up the streets and roads as might be neces- 
sary for the working of the tramway by electric power, but it 
having come to the knowledge of the Commissioners that such a 
clause was Introduced, they took the proper stepe, and it was 
subsequently struck out. Notwithstanding this, the compan 

roceeded to break up the roads to lay down cables, and 9 
ngs were commenced by the Commissioners in the Court of 
Chancery to restrain the company. cr pcre these proceedings 
were stayed, and an agreement arrived at whereby the tramway 
company undertook that no further trenches should be made or 
cables laid without the leave of the Commissioners. 

On the case being resumed on Saturday, Mr. Justioe Kenny, 
in giving judgment, said (according to the Irish Mail) that the 
notice of motion was not for an injunction absolutely to prohibit 
the defendants from breaking ap the roads, but only to restrain 
them from opening the roads in particular parte. The agreement 
of May 20, 1896, gave a general power to the Dablin Southern 
Tramways Company to open roads convenient for the tramways. 
After referring at length to accidente which might happen, his 
Lordship granted the injunction, upon the usual undertaking 
being given by the plaintiffe as to damages. 


THE BATTERSZA VESTRY AND THE ELECTRIC LIGHTING 
COMPANY. 


At the South-Western Police Court, before Mr. Lane, on the 
llth inst., the County of London and Brush Provincial Electric 
Lighting Company were summoned by the Battersea Vestry for 
breaking up the surface of Boundaries road without giving the 
three days’ clear notice required by law. 

Mr. W. W. Young, who prosecuted, explained that in 1898 the 
defendant company opened Trinity-road and Boundaries-road, and 
an injunction against the company was obtained in the Court of 
Chancery. On an appeal, however, the injunotion was not upheld, 
except in so far as it operated against the laying of further mains, 

Mr. Lane: Yes, I remember the case. They would not make 
them take up what had been done, but they affirmed the principle. 

Mr. Young: That is so, sir. 

Mr. Young, continuing, said that while the proceedings were 
pending the mains in Boundaries-road were taken up, but since 
the proveedings Boundaries-road had again been opened with the 
intention of putting down mains. On the Vestry protesting, the 
company made a detour and laid the portion of the mains in 
question in Streatham. Id was this last opening of the road that 
was now complained of. 

Mr. Jones, the solicitor who appeared for the defendant com- 

ny. said that a servant of the company had had pointed out to 
Bim by a Vestry official a certain spot as marking the boundary of 
the two parishes, and acting on that information the company 
dug the trench. He further said that the company bad been 

uided by the Ordnance map. If the Vestry were right id must 
be borne in mind that as soon as the 1 servants were 
informed they were in error the trench they had dug in the road 
was filled up. 

John Wright, a road foreman of the Vestry, said that he was 
in Boundaries-road on July 10. He saw a foreman and eight men 
digging a trench in the road. The foreman said he was employed 
by the defendant company. Witness told him he was in the 
Battersea portion, 9ft. from the boundary, and the foreman at 
once desisted and the trench was filled up. 

Henry Wright, assistant surveyor to the parish of Battersea, 
said he was well acquainted with the boundaries of the parish. 
There was a cased boundary-stone at Boundaries-road, and its 
position had never been disputed. Witness believed that the 
position of the boundary-stone was pointed out to the company’s 
engineer in 1898. No apology had been received from the company 
in respect to the opening of the road. 

Croes-examined, however, Witness said he was not sure that 
the company had had indicated to them the boundary in Boundaries- 
road—in fact, he was now inclined to think they had not. The 
boundary as indicated by the Ordnance map was wrong. 

Mr. Jones contended that as soon as it was discovered a mistake 
had been made the work was discontinued. 

Mr. Lane said it would have been a matter of courtesy for the 
company, on finding they had been in the road, to have apologised 
vo the Vestry. 

Mr, Young said that was not done, 
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Mr. Lane: Had it been I don’t think that I should have beea 
inclined to im even costs. But I think they might have 
explained. It is really now only a matter of costs. 

Mr. Jones: I am not eo sure as that. 

Mr. Lane: Oh, well, if you would like me to impose a penalty 
as well 3 

Mr. Jenes: Oh, no; what I mean is that one of our men was 
told a certain spot was the boundary, and he acted on that 
information. 

A little later Mr. Lane said be thought ib was a case that might 
be met by the withdrawal of the summons and the payment by 
defendants of costs. 

Mr. Young: I was going to ask you, sir, to impose a small fine 


and £3. 3s. costs. 


Mr. Lane: No, I’m not inclined to impose a fine at all. 

Mr. Young: Very well, sir. 

Mr. Jones: Then I understand the summons will be withdrawn, 
and there will be a payment of three guineas costs ? 

Mr. Young: Yes.—South London Press. 


CONTRACTS FOR ELECTRICAL SUPPLIES 


CONTRACTS OPEN. 


Amsterdam.—The Municipality require tenders for the electric 
lighting of their commercial store by Oct. 23. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. . 


Islington.—The Vestry invite tenders for a secondary battery 
of 60 cells of a capacity of 1,000 ampere-hours by 25th inst. 


Prayo (Cape Verde Islands).—The Municipal Authorities 
muig tenders for lighting the town by electricity by Jan. 30, 


Barking.—Tenders for boilers, engines, cars, switchboard 
e etc., for the Barking and Becton Light Railways, 
close Oct. 24. 


Coventry.—The Estates and Finance Committee invite tenders 
for the wiring of St. Mary's Hall for electric lighting purposes. 
Tenders by Ocb. 23. 


Wrexham.—The Town Council invite tenders for the supply 
and erection of various plant by Nov. 8. Further particulars 
in our advertising columns. 


Glasgow.— The Corporation Electricity Department invite 
offers for 10 miles of 2in. cast-iron pipes by Nov. 20. Farther 
particulars in our advertising columns. 

Leeds.—Tenders are required for four powerfal lights to be 
fixed complete in the Victoria-arcade. Tenders are to be addressed 
to Mr. Mosley, rent collector, 6, Wormald-row, Leeds. 

Belfast.—The Corporation invite tenders for the supply of 
about 2,200 tons of steel rails, fishplates, tie-bara, etc., required 
for the laying down of the tramway lines. Tenders by Oct. 

Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructors, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 3. 

Bahia. — Proposals will be accepted at the Brazilian Consulate, 
6, Great Winchester-street, E. C,, for the public and private 
lighting of the capital of the State of Bahia, Brazil, ap to Nov. 4 

Darwen.—The Corporation invite tenders for the supply, 
delivery, and construction of worke in connection with the electrical 
tramways by 25th inst. Particulars appear in our advertising 
columns. 

Liandudne.—The Council invite tenders for the supply and 
erection of three 150-kw. high-speed engines and dynamos, motor, 
and boosters by Nov. 5. Further particulars appear in our 
advertising columns. 

Midd esbrough —The Electric Lighting Committee are pre- 
pared to receive tenders for the supply and erection of condensing 


plant and pipework by Nov. 22. Further particulars appear in 


our advertising columns. 

Glasgow.—The Corporation invite tenders for the supply and 
erection of two a 5 compound vertical auxiliary engines for 
their new power station at Port Dundas by Nov. 14. Further 
particulars in our advertising columns, 

Oidham —The Surveyor’s and Tramways Committee invite 
tenders for the supply of crucible cast-steel points, crossing blocks, 
drain rails with sole-plates, heel-plates, etc., required in the com- 
pletion of their proposed system of tramways, by Ocb. 25. 

Hoylake and West Kirby.—The Urban District Council invite 
tenders for boilers, engines, switchboards, batteries, transformers, 
etc. Particulars may be obtained from the consulting engineer, 
Mr. T. L. Miller, 7, Tower-buildings, Water-street, Liverpool. 
Tenders by Nov. 15. ö 

Maidstone.—The Corporation invite tenders for the supply, 
delivery, and erection of steam dynamoe, balancers, and boosters, 
boilers, condenser, switchboard, battery, travelling crane, 
mains, etc., by Nov. 6. Further particulars appear in our 
advertising columns. 

Wigan.—The Corporation are prepared to receive tenders for 
the supply, delivery, and erection and the carrying out of work 
as follows: feeders, mains, and telephone cables, water - tube 
boilers, with superheaters (straight tubes), stoneware conduits 


steam dynamos, boosters, motor cers, Oto., storage battery, 


— e a. 


185 tion boxes, co castings, brass castings, etc. Tenders b 
Ook, 25. » COpper gs, Es, y 


Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Minister at Rio stating that 
tenders are invited by the Municipality of Porto Alegre, not later 
than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 


> Office any day between 11 a.m. and 5 p.m. 


Capetown.—The Agent-General for the Cape of Good Hope 
notifies that the Controller and Auditor-General at Capetown will 
receive tenders for the construction of 70 miles of a narrow Berke 
railway, either with or without equipment. A deposit of £1, 
must accompany every tender. This deposit will be returned to 
the maker if his tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways at 
Capetown. 

Birkenhead.—The Corporation invite tenders for the con- 
struction, supply and delivery of 13 single-deck and 31 double- 
deck electric motorcars for tramways. Specifications and particu- 
lars, prepared by Mr. Charles Brownridge, A. M. I. C. E., borough 
engineer and surveyor, and Mr. William Bates, A. M. I. E. E., 
` electrical engineer, can be seen, and forma of tender obtained, on 
application at the office of the Borough Engineer and Surveyor, 
Town Hall, Birkenhead, upon deposit of the sum of £5. 5s., which 
will be returned on receipt by the Corporation of a bona fide 
tender, Tenders by Nov. 14. 


- RESULTS OF TENDERS. 


Cardiff.—The tender of Edwards and Armstrong, Baldwin- 
street, Bristol, has been accepted at £2,000 for carrying out 
electrical work at the Royal Hotel. 

Nuneaton —The Urban District Council have accepted the 
tender of Johnson and Phillips, at £2,452, 4s. 7d., for providing 
and laying electric lighting cables in the chief streets. 

Liverpool,—The City Council have accepted the tender of 
Blackwell and Co., London, at £12,049. 3s. ld., for supplying 
and ‘erecting the overhead electric trolley lines for the Stanley- 
road route. 

‘Messrs. Ogden’s Tobacoo Factory.—Messrs. D. Bruce Peebles 
and Co. have received the contract for the complete equipment of 

land for driving 360 h.p. in generators, 300 b. p. in motors, switch · 
board and booster. 

Carlisle. — The Corporation have accepted the followin 
tenders : 1 No. 10, extension to steam, etc., pipes, f 
, pump, and economizer), T. Piggott and Co., Limited, daar pervert 

£1,028. 163. 3d.; (No. 11, extension of switchboard), Electric 
Construction Company, Wolverhampton, £995. 

Waterloo (Lanos ).—The Urban District Council have received 
the following tenders : Askham Bros. and Wilson, Sheffield, points 
and crossings; P. and W. Maclellan, Trongate, Glasgow, rails, 
fishplates, joints, tiebars; Edmund Nuttall, Old Trafford, 
Manchester, paving road and laying tramway track. 

Southport.—The tender for the care, rails, pointe, and crossings 
has been let to Messrs. Dick, Kerr, and Co., the price of the 
double-deck cara being £540. 6s., and of the single-deck cara £504. 
The extra charge for roller bearings will be £23. 3s. The overhead 
equipment will be carried out by Messrs. MacCartney, Elroy, 
and Co. 

Glasgow.— The Tramways Committee have agreed to recommend 
the acceptance of the offer of Messrs. Ritter, oe and Co., 
Pittsburg, U.S.A., to supply the steelwork required for the new 
electric power station at Port Dundas. The amount of the tender 
is £25,000. The other offers were from British firms, and the 
amounts of their tenders were respectively £32,484, £35,085, and 
£39,650. Ib was agreéd to recommend the acceptance of the offer 
of the Clayton Manufacturing Company, Manchester, to supply 
two sete of electric cranes. 

FPerth.—The Committee have received the following tenders: 
Babcock and Wilcox, Renfrew, water-tube boilers. economizer, 
feed pumpe, etc., £2,627; Babcock and Wilcox, pipe work in 
engine and boiler houee, £1,464; J H. Carruthers and Co., 
Glasgow, surface condensing plant, £772 ; Bruce Peebles and Co., 
dynamoe and Willans engines, £6,110; Electric Power Storage 
Company, London, storage batteries, £1,690; Lowdon Bros., 
Dundee, main switchboard and connection, £848 ; Southgate 
Engineering Company, London, overhead engine-room travelling 
crane, £321 ; Callender Cable and Construction Company, Erith, 
underground maine, conduits. and rosd work for public and 

rivate lighting, £8,465. 14s. 3d.; P. Campbell, Perth, station 
ighting, £86. 18s. 9d. 

Cardiff.—The Corporation have received the following tenders 
for supply and delivery of a number of cast-iron arc lamp posts: 


D. King and Co., Glasgow . . £212 10 0 
Mackenzie Bros., Edinburgh d! ꝗ . 229 10 0 
T. S. Anderson, Sheffield q q. 290 10 0 
De Winton, Limited .... .. . se.ssesrese ee er ee 230 0 0 
W. Macfarlane and Co, Glaegoh;᷑, t . Z. q . 246 10 0 
W. Lucy and Co., Limited — m . . i272 0 
Hart, Sons, Peard, and Co., Birmingham 263 10 0 
Cardiff Junction Dry Dock Company, Cardiff .......... 255 0 0 
O. Jordan and Co., Newport ᷣ—üwᷓp ꝓᷣ H . 376 19 6 
McDowall, Steven, and Co., Limited, Glasgow 208 5 0 
J. Allen, sen., and Son, Glasgow. w—m-ꝛ- . . . 253 14 6 
Picksley, Sims, and Co., Limited, Leigh .............. 240 0 0 
J. Monk, Preston * e 306 0 0 
Hardy and Padmere, Limited, Worcester (accepted)... 204 0 0 
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Hackney.—The Vestry have received the following tenders for 
the generating plant (engines and dynamos) required for the 
municipal electricity works : 


t 


British Schuckert Electric Company (Allen engines and a 


Schuckert dynamosp)))'ꝛꝛꝛ eseseoseoosoooeseeroo 8,409 
Easton, Anderson, and Goolden (own machinee)* .. ......... 18,735 
Yates and Thom (engines onlyh::: : . ⁊ . 19,470 
British Schuckert Electric Company (Willans-Schuckert)* 19,532 
W. H. Allen, Son, and Co. (Allen-Schuokert)® ......... . . 19,616 
British Schuckert Electric Company (Allen-Schuckert)*... 20,200 
British Schuckert Electric Company (Willans-Schuckert)“ 21,324 
Dick, Kerr, and Co. (Willane-Electrical Equipment 

Fille 8 21,408 
J. H Holmes and Co. (two Bellise, two Willane- Holmes) 

(acoeptedo CCC . . . 22, 735 
D. Bruce Peebles and Co. (Belliss. Peebles) )))) 22,870 
D. Brace Peebles and Co. (Willans-Peebles) )))) 22, 907 
Johnson and Phillips (Allen-J. and P.) ã. . 23,090 
Electric Construction Company (Bellise-E C. C.) . 24,268 
Read Holliday and Sons, Limited (Peache-Read Holliday) 24,000 
Electric Construction Company (Allen - E. C. C.). 24,320 
Westinghouse Electric Oompany (Belliss- Westinghouse)... 24,729 
Westinghouse Electric Company (Willans- Westinghouse) 25,092 
Electric Construction Company (Willans- E. C. C.) 25,367 
P. R. Jackson and Co os e 26,595 
Brush Electrical Engineering Company (Universal-Brush) 28,259 
T. Metcalfe, Limi (eios fe-Schuckert) ) EREA 30,764 
Read Holliday and Sons, Limited (Victor Coates-Read 

Holliday . j ( 31,445 
British Schuckert Electric Company (Musgrave-Schuckert) 36, 272 
Westinghouse Electric Company (Musgrave- Westinghouse) 41,086 


Conditions of specification not accepted by tenderer. 


Iltraeombeo.— The following tenders have been received for the 
Corporation’s electric lighting works : acy 


Section A. — Boilers. 


Rowland and Co (Morrin Climax) )) £1,796 19 0 
Baboock and WiloeooIlokkkl . . ww. 2,243 0 0 
Stirling Boiler Company . ã . 2, 674 0 0 
Haythori -isisao aini 8 e 5290 0 0 
Section B.— Engines. 
Electric Construction Company (Willane) . . 6,248 0 0 
Electric Construction Company (Belliss) ) 6,451 0 0 
Mather and Platt (Belliss)....... FFF 6,331 0 0 
Mather and Platt (Willans) ...... FFF 5.981 0 0 
Mather and Platt (Allen)) VV 5.851 0 0 
Willans and Robinson (own) )))) © ces .. 5887 0 0 
Read Holliday (Belliss) )) . 5877 0 0 
Read Holliday (Willans) 2.2 . 5,843 0 0 
British Schuckert. e esessssesossesssoees e 5,696 0 0 
Brush Company (Ra worth) . . ẽ 5,449 0 0 
Thomson - Houston Company (Belliss) ) 5,745 0 0 
Thomeon- Houston Company (Willans) )) : 5.461 0 0 
India Rubber, etc., Compangggggg. ꝗ . . 5, 4414 0 0 
Alley and Maclellan (ownunʒ h 22 5 338 0 0 
T. Parker (Willans) ) 2 4960 0 0 
T. Parker (Alley and Maclellanꝭ . æ . 4,762 0 0 
T. Parker (Reavell . ove 4,492 0 0 
Crompton and Co. (Willan 3s) 4,880 0 0 
Crompton and Co. (Peacheꝛꝛꝛꝛꝛ . . 4,620 0 0 
Crompton and Co. (Allen Z. . 4,550 0 0 
General Electric Company (Willans) ): 4,864 0 0 
General Electric Company (Alley and Maclellan) ... 4,652 0 0 
Parsons (turbine . . wwe. 4,607 0 0 
W. H. Allen and Co. (ow un) . 4,593 0 0 
Section C.—Switchboard. 
Electric Construction Compan/.. 925 0 0 
Thomson- Houston Comp an é 818 0 0 
General Electric Compan ggg . ã . 3 779 0 0 
rr ⁰⁰y ia a —.— 674 0 0 
CC/ô§ö;èÜ d mw ENO 88 86 671 0 0 
Edison - Swan Company .. .......scscsccocsesssecscansesacee — 625 0 
Bonn ⁵ ⅛ðZ i A eaS 578 0 0 
Crompton and Coo 22 2 2 . 555 0 0 
600% 525 0 0 
„%% nanna F 501 0 0 
Mage, wa Gectueaveess 478 0 0 
Section D.—Underground mains, arc lamps, etc. 
British Insulated Wire Company T TE 3,323 0 0 
Glover and CCoꝛu. SV sus E oiae fe . 3,282 0 0 
Western Electric Company . ee 3.013 0 0 
Sd. Helen’s Cable Compangg . ~- 3,010 0 0 
Callender and Co sescesseccneces 2,781 0 0 
Section F.— Accumulators. A. B. 
Ashmore Bron ssoso 2. . £938... £46 
Tudor Battery Compaꝓyʃaʃʒ—k— . . ã . . 935 .. 75 
D. P. Battery Company) ossoses . 917. — 
Pritchetts and Goldi q . e — 844 40 
Chloride Electrical Storage Syndicate . - 695 35 
E. P.S. Company sox cs. . i iS 658 .. 56 
Hart Battery Company .............. se a . . . 584 nao 28 
A. Battery. B. Maintenance. 
Section G.—Crane. 
Higginbotton e e —.—— 175 0 0 
RSG//’»;»· ˙ ³ [1 00 
Spencer ....... estou’ e e S. „ 140 0 0 
Carr ok and Ritchie 6% %%% %% % „ „ 6 6 „ 6 6 668 „„ „%%% TTY ir TTA 135 0 0 
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_ Huddersfield —The Corporation have received the following 

tenders for erection of a generating station, car-shed, and offices 
at Longroyd Bridge: Abm. Graham and Sons, Huddersfield, 
masonry, etc.; J. W. Sykes and Son, Huddersfield, N 
etc. ; Crossley and Dould, Huddersfield, plumbing, etc. ; T. 
Longbottom and Sons, Huddersfield, plastering and slating; 
W. and P. Holroyd, Huddersfield, painting. 


BUSINESS NOTES. 


Ayr.—The free wiring clause has been struck out by the Town 
Council. 

Heckmondwike —The tenders for the electric lighting plant 
have been remitted to Mr. Hawtayne. 

Chester.—The Town Council have decided to take over the 
undertaking of the Cheater Tramways Company, Limited. 

Basiogstoke.—Tho Town Council have decided to proceed with 
their application for a provisional order for electric lighting. 

ley.—The British Electric Traction Company's plans and 
specifications for the new line are before the Tramways Committee. 

Ripley.—The Council will, before seeking to obtain a provisional 
order, await a report from the Manchester Electric Lighting 
Company. 

Thornaby.— The overcrowding of the tramways is engaging the 
attention of the Corporation. We refer to the same subject 
elsewhere. 

Uxbridge.—A letter from Messrs. Bird, Son, and Lovibond, 
with regard to the electric lighting question, will come before the 
Council on the 23rd inst. 

Nantwich.—A sub-committee, consietin 
Davenport, and Harlock, has been appoin 
electric lighting scheme. 

Manchester.—Mr. H. P. Boulnois has held an enquiry into an 
application of the City Council for sanction to borrow £22,000 for 
purpoees of electric lighting. 

Wellington.—A proposal for the electric lighting of Wellington 
by Mr. Warden Stevens, Weatminster, is being considered by 
the General Purposes Committee. 

Dumfries.—The county buildings, chief constable’s house, and 
English-street police station are to be connected with the tele- 
phone system, at an annual cost of £22. 198. 

Barmouth.—The Urban District Council have resolved to invite 
an electrical engineer to the Council meeting to discuss the electric 
lighting scheme which it is proposed to adopt. 

Lendon.— The Urban District Council are considering a scheme 
for lighting their district with electricity, and we learn that the 
workhouse will probably be one of its customers, 

Cable Agenoy.— We learn that Mr. Archibald Campbell, of 28, 
Gray's-inn-road, W.C., has been appointed agent for Meesrs. G. B. 
Unsworth and Sons, Limited, cable makers, of Derby. 

Canterbury.—The Corporation’s electricity undertaking, which 
opened business early in the present year, has earned a profit of 
£64 during the summer quarter, the slackest period of the year. 

Walsall.— The total number of consumers supplied on Sept. 30 
last was 147. The total output from the n generators was 
22,565 units. The wages paid during the month amounted to £55. 

Rochdale.—The application of Mr. Barton, contractor for the 
installation of the electric light at the workhouse and cottage 
homes, for the extension of his contract by six months has been 
allowed. 

Edinb 


of Messre. Hinde, 
with reference to the 


urgh.— The ceremony of turning on the electric current 
at the McDonald-road electric light station will be performed 
next Monday afternoon by the Lord Provost or Mrs. Mitchell 
Thomson. 

Eliand.—It has been decided that the area of electric supply 
be the District Council district, and the compulsory area be from 
the town hall to the Cross, and from the Cross to the Fleece Inn, 
. Westgate. 

Books Received.—‘‘ Magnetism,” by J. Paley Yorke. Edward 
Arnold. 3s. 6d.—'' Electrical Bells and Alarms,” by F. E. 
Powell. (The Model Engineer Series 3.) Dawbarn and Ward, 
Limited. 6d. | . 

Lowestoft. —A special meeting of the Town Council was held on 
Wedneeday to discuss an offer from the Drake and Gorham Electric 
Power and Traction Company, Limited, regarding the tramways 
for Lowestoft. 

Indo-European Telegraph Company, Limited.—The directors 
have declared an interim dividend for the half-year ended June 30 
last at the rate of 5 per cent. per annum, free of income tax, 
payable lst prox. 

Perth. — Estimates amounting to £22,334. 138. in connection 

with the installation of the electric light have been accepted, and 

Mr. Hawtayne, the onginoer; has been instructed to proceed with 

all speed with the work. 

Loftus.—The Urban Council intend to hold a special meeting to 
discuss the application of the Northern Counties Electrical Supply 
Company, Newcastle, who propose to instal a system of electric 
lighting in the urban districb. 

Cockermeuth.— The Northern Counties 5 Supply 
1 have asked for the consent of the Council to their 
app ation for a provisional order for the purpose of establishing 
electricity works in the distriob. 


East Ham.—An enquiry was held last week into pere ions 
to borrow 441, 409 for electric lighting works, to whic farther 


reference is made in another column. 

Jarrow.—The electric syndicate have made an offer to su 
electricity for the district, and an expert is to be to 
advise the Council as to the terms offered by this company and 
by the Walker and Walleend Gas Company. 

City and Guilds Technical College.—A special course of six 
lectures on '' Polyphase Machinery” will be delivered by Prof. 
Silvanus P. Thompson, D.Sc., F.R.S., on Monday evenings at 
eight o'clock, beginning on Monday, Oct. 30, 1899. 

Isle of Sheppey Light Ruilway.—-Preparation are being made 
for beginning the construction of a light railway through the Isale 
of Sheppey. The starting point will be at Queenbo b, on the 
London, Chatham, and Dover Railway, and the terminal station at 
Leysdown. 

Oldham.—The Electric Lighting Committee are making pre- 

rations to supply the tramways with electricity, and hope to 

ready when ib is required. Ib hss nob yeb been determined 
whether the supply for tramway power will be apart from the 
lighting supply. 

Rhondda.—The District Council, having failed to obtain an 
assurance from the British Electric Traction Company as to 
widening of certain roads and strengthening of Cymmer 
have now resolved to oppose the company’s application for parlia- 


mentary powers. 

Direct Spanish Telegraph Company, Limited.—Tho Falmouth- 
Bilbao cable is interrupted, but arrangements have been made by 
which telegrams for Bilbao, Madrid, and other places in Spain can, 
during the interruption, be promptly for ed by the Eastern 
Telegraph Company’s route. 

Farnham.—The circular from the County Council as to the 
proposed light railways was considered ab last week’s meeting of 
the Council, and opinions on the proposal from the Parish Councils 
of Frensham and Churt, Farnham Rural, and Shottermill were 
read approving of light railways. 

Rushall.—The Parish Council have agreed to the proposed 
extension by the Walsall Corporation of their tramways to Walsall 
Wood and through the village of Rushall, subject to a proper 
clause being inserted for the protection of the main roads along 
which the tramways would be laid. 

Morecambe. —A sub-committee is dealing with the proposals of 
the Lancaster Town Council for the acquisition and joint working 
of the Lancaster and District Tramway Company's undertaking. 
The scheme is said to include the contemplated working of the 
cars by electricity in place of horses. 

Fire.— With regard to the fire which occurred ab Mesers. W. T. 
Henley's telegraph works last week, we are informed that the 
same was of so trivial a nature as to cause no inconvenience or 
interruption to any portion of the business. The services of the 
public fire-engines were not required. 

Heston and Isleworth.—The Urban District Council last week 
resolved to apply at once to the Board of Trade for a provisional 
order under the Electric Lighting Act. They have instructed the 
surveyor, Mr. W. A. Davies, to prepare the necessary plans of the 
district showing the compulsory area. 

Bampton.—The Parish Council having been called upon to 
decide whether they wished to favour, or otherwise, the proposed 
echeme to construct a light railway from Witney to Andoversford, 
decided not to express any opinion on the subject, the proposed 
line being completely out of the district. 

St. Pancras.—The Vestry on Wednesday agreed to grant to the 
National Telephone Company leave to lay und and wires, 
subject to the payment of ls. for 100 yards (for sack line of pipe) 
as a recognition of the easement granted, without prejudice to the 
Veatry’s right to rate the company’s property. 

Mansfield.—The Mansfield Trades Association have ad a 
resolution to the effect that it was desirable the Town 
should, at the earliest possible date, exercise its powers under the 

rovisional order, with a view to establishing an electric station 

or generating electricity for lighting and power. 

Bowness Electric Tramways.—The Highways Committee of 
the Urban District Council are considering plans of two electric 
tramway lines which the local electric light and supply compaay 
pro to construct between Bowness, Windermere, and Amble- 
side under the provision of the Light Railways Act. 

Islington.—The Works Committee are considering an applica- 
tion of the London County Council to contribute to the 
widening of the Archway-road to 50ft. in connection with the pro- 
poeal to construct light railways along the road. The cost of 
acquiring the necessary property is estimated at £2,000. 

Tyne Motorcar Company.—This Com has been registered, 
with a capital of £10,000 in £1 shares, 9 and take over as 
a going concern the business now carried on under the style of the 
Tyne Motorcar Company, to manufacture and deal in moters, 
launches, etc., and to carry on the business of electricians, ete. 


Darlington. —The electric machinery at the Darlington Rail 
Plant and Foundry Company is to be provided by Messrs. Ern 
Scott and Mountain, of Newcastle, who have of the work of 
installing the electric lighting ap tus for the Darlington Cor- 

ration, and have also provided the electric light at the Darlingtoo 

xhibition. 

Electrical Luminiseripter Company, Limited. — This Company 
has been registered, with a capital of £75,000 in £1 shares, 
to acquire certain patente and inventions from W. Claypoole 
relating to improvements connected with apparatus for advertising 
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purposes, and to construct and maintain rail and tram roads and 
electric works. 

Guisborough.—In consequence of an application from the 
Northern Counties Electric Supply Company, who contemplate 
making an installation of electric light for Guisborough, a epeciai 
meeting of the Urban District Council bas been called for 
Nov. 10 for the purpose of discussing the question with their 
representatives. ö 

Kensington.—Ab the last Vestry meeting, a letter was read from 
the Postmaster-General relative to the objection by the Vestry to 
the opening up by the Poet Office authorities of the streets of the 

ish in connection with the laying of conduits for underground 
telephone cables. The matter was referred to the Law and Parlia- 
mentary Committee. 

WelMugborough.-—The scheme for a light railway from Welling- 
borough to Kettering has now 0 8 into a proposal by a 
syndicate to provide for. lines between Wellingborough, Finedon, 
Irthlingborough, Stanwick, Raunds, Higham Ferrers, Rushden, 
Irchester, Wollaston, Bozeat, Grendon, Earl’s Barton, and so 
round to Wellingborough again. 

Ealing.—The tramways question was again discussed by the 
District Council in committee on the 5th inst., when it was decided 
to act independently of Hanwell, and a special meeting was 
arranged for Nov. 7 to consider the advisability of taking steps 
to construct an electric tramway through Ealing. This decision 
constitutes a change of front on the part of the Council. 

Arbroath —The Gas Corporation have been discussing a copy 
of the electric lighting provisional order, and have remitted the 
same to the Electrical Engineering Committee for consideration, 
with power to ascertain what has been the experience of other 
towne similar in eize to Arbroath, and what they were doing, and 
to take such other steps as they might deem expedient, and to 
report. 

Hastings.—The Town Council have considered in committee 
the report of the Tramways Consultative Committee in reference 
to the application made by Mr. Marphy for the support of the 
Council to the Bill he proposes to promote in the next session of 
Parliament to provide electric trams for the borough. After a 
lengthy debate the meeting passed a resolution agreeing to the 
scheme. | 

Wedmore.—Notice has been given that an official public 
enquiry will be held at the Church Charity School on the 23rd 
inet. to consider the expediency of granting the application which 
has been made to the Light Railway Commissioners by the 
Railway Development Company, Limited, for an order authorising 
the construction of the Highbridge, Wedmore, and Cheddar Light 

way. 

Esher. — Plans and correspondence relating to à pro- 
posed tramway from Window’s Bridge vid Thorkhill-road and 
_Effingham-road in the district to Surbiton and Kingston have 
been submitted to the Urban District Council by Messrs. Green- 
wood and Batley, Limited, and a circular is to be issued to 
occupiers and owners of property bordering on these roads asking 
for their views in the matter. 


Cheadle and Gatley.—The Electric Lighting Committee pro- 
that application be made to the Board of Trade for a 
provisional order to authorise the Council to supply electricity in 
the district. Messrs. Medhurst and Page, of Clarendon.chambers, 
St. Ann’s-square, Manchester, are to be appointed engineers to 
the Council in the matter. The statutory meeting of the Council 
will be held on Monday, Nov. 13, to consider the resolution. 
Dublin.— A successful trial has been made with the new 
improved electric tramcar built by the Dublin United Tramways 
Company for service on their system between Dollymount and 
Neleon’s Pillar. The tramcars on the Harold's Cross line are now 
worked by electricity, and make their various journeys with great 
smoothness. During the past week electric traction has also been 
introduced over the line running between Rathmines and the sea. 
Keighley Tramways Company.—At the annual meeting last 
week it was stated that the directors desired to supersede horse 
haulage by electric traction, if it could be done at a less cost, and 
they were also prepared to meet the Corporation on the subject 
of hiring electric energy from them, or of that on the sale of the 
tramway undertaking to the Corporation, but not on the terms 
which the electrical department of the Corporation had formulated. 


Tunbridge Wells —Mr. Boot, the borough electrical a Heed 
has reported as follows upon the recent failure of the electric 
light: There were only 23 arc lamps out in the whole town, and 
these were put out to improve the pressure at the works. No 
lights besides these were. out either in private customers’ houses 
or the streete, the pressure only being low from 6.35 p.m. to 
7.34 p.m. (in all 59 minutes), as shown by our recording 
instrumente.” 

Boston.—The Town Council have before them a proposal by the 
British Electric Traction Company, Limited, to i electric 
street traction into the town. The Council seem inclined to 
favour the scheme, but are withholding a decision in the matter 
until further information has been obtained, which it is their 
intention to thoroughly investigate. Ib may be mentioned that 
the question of electric lighting has also been raised in connection 
with the scheme. 

Dornoch Light Railway.—The Duke of Sutherland’s offer to 
place £3,000 in the hands of trustees as a guarantee fund to the 
Highland Railway Company against loss for the first 35 years has 
been ted by the Highland Company, and the difficulty as to 
working having thus been jarmounted, the directors will now 
devote their energies bo raising the capital still necessary for 


construction, and to having the work started with as little further 
delay as possible. . a 

Propesed South Devon Light Raliway.—A scheme is being 
promoted for the construction of a Davon South Hams Light Rail- 
way to touch at the various towns and villages situate between 
Modbury and Dartmouth. Tue Kingsbridge Council are lending 
their support to the scheme, bub have not given their definite 
assent, since detailed plans have not been submitted to them. 
Application is to be made to the Light Railway Commissioners 
at the end of November. 

Shrewsbury.—The Town Council have approved of the Water 
and Lighting Committee’s recommendation to light several streete 
by means of electric lamps at an estimated cost of £350, and to 
run a main to the Abbey Foregate Congregational Chapel at a 
cost of £60. It has also been decided to borrow £3,080 for exten- 
sions of the electricity works and mains. Since the Corporation 
took over the works there has been an increase of 50 per cent. in 
the number of consumers. 

Waksfield.—The ration have decided upon the promotion 
of a private Bill during the forthcoming session asking for powers 
to construct and work electric tramways. Mr. Robert Hammond, 
M. I. C. E, who laid down the municipal electricity works, has been 
appointed to prepare the pee and estimates and to undertake 
the parliamentary work. o scheme embodies about 15 miles 
of tramlines, and embraces the principal outlying districte and 
neighbouring towns and villages. 

Wick and Lybster Light Railway.—An appeal was heard at 
the Board of Trade last week, before Sir Courtenay Boyle, 
against the order made by the Light Railway Commissioners for a 
line between Wick and Lybster. Sir C. Boyle said that the Light 
Railway Commissioners had inspected the line, and were of 
opinion that the route taken by the line was the best. He would 
not vary the decision of the Commissioners. The rest of the 
ary were then considered, and some verbal alterations were 
m 2. 

Newport. — At a recent conference of the Lighting and Traffic 
and Electricity Committees of the Corporation, it was decided to 
take steps for obtaining the permission of Parliament to adopt 
electricity as motive power on the Corporation tramways. © 
new power station is to be in Friar’s Fields, adjacent to the 
present central station for lighting pur ; but the joint com- 
mittee will first report fully upon the whole question. Mr. Horace 
Parshall the adviser of the Thomson. Houston Company, is to be 
consulted. 

Swansea.—The Light Railway Commissioners held an enquiry 
last week into an application by the British Electric Traction 
Company for an order to enable them to make extensions of the 
tramways in Swansea borough, and also extensions beyond the 
borough boundaries to Sketty, Cockett, and Clydach. The Earl 
of Jersey, G. C. M. G., presided, and the other commissioner was 
Colonel Boughey, R.E., C. S. I. Decision was deferred. The Cor- 
5 opposed the scheme, haviog themselves practically 

ecided upon a similar one. AR 

Driffield.—The prelimingries with regard to the proposed light 
electrical railway between the villages of Beeford and Driffield are 
making progress. The scheme has been provisionally approved by 
the Driffield Urban and Rural District Councils, pending the 
receipt of those bodies of detailed plans. Messrs F. F. Bennett 
and A. Ward Thomas, civil engineers, Manchester, have charge 
of thescheme. The application for the necessary order sanctionin 
the construction of the railway will be made by the English 
Industriale, Limited, Manchester. 


Rowley.—At the last meeting of the Council a letter was read 
from the Birmingham and Midland Tramways Company, part of 
whose line runs through the district, explaining that the company 
were prepared to substitute the overhead electric traction for the 
present system of steam, providing the local authorities would 
waive their statutory rights of purcha-e for a period of 28 years, 
or, at least, 21 years. It was decided to inform the company that 
the Council would object to steam, and that they would waive 
their right of purchase for a period of 21 years. 


Brownhills —A letter from the Walsall Town Council was 
before the District Council last week. From this ib appeared that 
the Corporation proposed to apply in the next session of Parlia- 
ment for powers to acquire and work the tramways within the 
borough, and to make certain extensions, one of which would run 
through the parishes of Rushall and Shelfield, and Walsall Wood, 
as far as the railway station at Waleall Wood. The Town Council 
hoped to receive the support of the Diatrict Council in their 
application. After discussion the matter was deferred. 


Kirkoaldy.— Both the electric lighting and tramways schemes 
ae being considered very favourably, but it has not yet been 
definitely decided whether the schemes will be taken up by the 
Corporation. Offers are being received from various companies, 
and others are expected. Very shortly a decision will be arrived 
at as to the course to be pursued. If the Corporation has doubts 
about taking up the work, it would seem quite clear that the 
companies have no difficulty about the matter. Both schemes are 
viewed with much favour, and early developmente are expected. 


- Bath.—An enquiry has been held into the Council’s application 
for £26 000 for electric lighting. A sum of £8,245 is required on 
account of extensions of mains; additions and extensions to the 
works will absorb £7,395 for contracts already entered into, and 


- £5,859 for new work; £2,500 is for a low-tension network; and 


£2,000 is to be expended for trucks and a coal chute. The 
statutory resolution for making application to the Light Railway 
Commissioners in November for permission tu establish a system 
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of electric tramways in the city and district has been passed b 
the Town Council. á l 7 

Richmend —The New Electric Traction Company propose to 
submit shortly a new scheme for constructing an electric tramway 
from Hammersmith Bridge, by way of Barnes and Mortlake, to 
Richmond. to the Richmond Town Council and the Bai nes and 
Mortlake District Council. The proposal includes the construc- 
tion of a new bridge over the railway ab Barnes and a street 
opening up a new approach to the bridge across the river at Rich- 
mond. As may be remembered, the Richmond Town Council has 
already decided to iteelf construct any new tramways that may be 
required in the borough. 


Belten.—A special meeting of the Electric Traction Sub- Com- 
mittee has been held, when a deputation from the Turton District 
Council was received with reference to the proposed extension of 
the Tonge Moor route from The Royal Oak, Bradshaw, and round 
by the Walmsley finger post to Danscar, thus making a circular 
tour. A small sub-committee was appointed to take the matter into 
consideration. Mr. Little, second engineer under the Thomson- 
Houston Company, who have been engaged in fixing the tramlines, 
etc., in the Bolton district, has been appointed assistant engineer 
at a salary of £200 per annum. 

Chester.—With regard to the trams controversy in Chester, 
a local paper pointe out that the present route to Saltney vid 
Grosvenor-street does not serve nearly so populous an area as if 
the line were diverted at the Bridge-street Fountain, and carried to 
Saltney by way of the Old Dee Bridge and on to Hough Green 
par Overleigh Lodge. There is nob, as a matter of fact, a eingle 

ouse between the Castle and Hough Green, whereas if the pro- 
posed new route were adopted, the densely-populated districts of 
Lower Bridge-street and Handbridge would supply a fair propor- 
tion of ctiente with a cheap tram service. 


Staff Dinner.—The Electrical Power Storage Company held 
their annual staff dinner on Monday last at the Holborn Restaurant. 
There was an attendance of 48. Mr. J. Irving Courtenay, the 
chairman of the company, presided, supported by Mr. Frederick 
Green, a director of the company. After dinner the usual toaste 
were proposed and responded to, interspersed with instrumental 
and vocal music, several items of the programme being contributed 
by the members of the staff themselves, and altogether a very 
p osean evening was spent. A letter was received from Sir 

aniel Cooper, Bart., regretting his inability to be present. 

Hove.—At tho last meeting of the Hove Town Council the 
fact that tbe surveyor Lad been instructed to bring up a scheme 
and estimate for giving effect to the Aldrington electric lighting 
order was referred to. It was stated the instructions of the sur- 
veyor were with regard to the conduite which might be laid 
down in the streete under the provisional order, and to take into 
consideration other suggestions. Until the report appeared no 
farther action would be taken. It was suggested that the Legal 
and Parliamentary Committee would consent to allow the Brighton 
Corporation to run their trams over Hove's road in the Dyke-road. 

Wolverhampton.—The Ear! of Jersey and Colonel Boughey, Light 
Railway Commissioners, have beld an enquiry as to the expediency 
of granting an order authorising the construction of a light railwa 
from Wolverhampton to Bridgnorth, at the conclusion of whic 
the Earl of Jersey said that a line would, in their opinion. be for 
the benefit of the district, but a line that had no junction could 
nob really serve the district well, and at the same time it might 
stand in the way of a further scheme that would have a junction. 
Seeing that the junctions at Wolverhampton had been withdrawn, 
the Commissioners could not recommend the Board of Trade to 
grant an order. 

Halifax.— The mayoress (Mrs, J. T. Simpson) last week officially 
started two turbines which have been erected at the Corporation 
electricity works. They are of 400 b.p. each, and have been 
supplied by Parsons and Co., of Newcastle, at a total cost of 
£7,000. It is intended to use them for the tramway service. The 
chairman of the Electricity Committee at the ceremony stated that 
the enlarged premises would give accommodation for machinery 
equal to 25,000 h.p. in place of the existing 2,500 b.p. Mr. A. P. 
Trotter held an enquiry on Wednesday into an application for 
sanction to borrow £49,217 for the purposes of the Corporation 
electric tramways. 


Appeintments Vacant.—The Electric Lighting Committee 
of Bury have vacancies for a distributing assistant engineer and 
a meter inspector.—The Tramways Committee of the Manchester 
Corporation require the services of a competent electrical engi- 
neer and of three assistant engineers.—The Corporation of 
Hastings require an assistant electrical engineer.—The National 
Electric Supply Company, Limited, Preston, have a vacancy for a 
junior engineer in their works.—A junior draughtsman is required 
b the Aron Electricity Meter, Limited. Details of the condi- 

ons, ete., referring to these vacancies will be found in our 
advertisement columne, 

Army Reserve. —The following notice has been posted at the 
Chloride Electrical Storage Syndicate, Limited, Works, Clifton 
Junction, in whose service a namber of army reserve men are 
employed: Notice —Army Reserve Men.—At a meeting of the 
directors held this day, it was reeolved that for a period of three 
months half pay should be paid weekly to the wives and families 
of army reserve men in the syndicate’s employ called on to rejoin 
the forces during the present crisis, and employment assured the 
men on their return.—Chloride Electrical Storage Syndicate, 
Limited. (Signed) G. A. Grindle, general manager, Clifton 
Junction Oct. 17, 1899.“ 

Devonport.—The Tramways Committee report that they are 
prepared to accede to the suggestions as to the extension of the 


line at Milehause to Dock-lane end and the extension of the line 
to Crowuhill. but cannot for a time recommend the lengthening 
of the line from Pennycomequick to the cemetery. The engineer 
(Mr. Chadwell) has undertaken to get out plans and sections of 
the extended lines, and the usual application will be made for 
powers to carry oub the work. The whole of the shares in the 
tramway company. who obtained powers for laying the lines in 
the borough, has been transferred to the British Electric Traction 
Company, but that will not interfere with the arrangements to 
carry out tramways in the town. 


Harrogate.—The Town Council has approved the recommenda- 
tion by the Gas and Electric Lighting mmittee to adopt the 
following charges for electric light on the maximum demand indi- 
cator system from Jan. 1, 1900: under 15,000 unite per annum, 
6d per unit for the first hour and 4d. por unit afterwards ; over 
15 000 units per annum, 6d. per unio for the first hour and 2d. per 
unit afterwards ; for cooking, heating. and power, 64. per unib 
for the first hour and 2d per anit afterwards ; and that the rebates 
be allowed every half year—namely, at the end of the June and 
December quarters, based on the 5 six months’ readings of 
the meters. Mr. Wilkinson, borough electrical engineer, 
anticipates a profit of £750 on this year's working. 


Electricity in the Dookyards.—After satisfactory experimental 
triale at Purtsmouth, the Admiralty have recently been putting 
down special electric plant for the armour-plate de ents at 
Portsmouth, Devonport, Pembroke, and Chatham dockyards, moet 
of which is now in operation. The technical details throughout 
have been arranged aud personally superintended by the consult- 
ing engineers, Messrs. Mathew Buchan and Hoga:th, and Mr. 
Buchan has now left London for Malta to make the necessary 
arrangements for the installation of similar plant in the dockyard 
there. The plant in question greatly facilitates the armour-plate 
working, and thereby admite of greater possibilities both in the 
construction of new warships and in effecting alterations and 
repairs. —Scotsman 

Liverpool.—An adjourned meeting of the City Council was held 
on Wednesday for the purpose of further considering the proposal 
to include in the provisional order about to be asked from the 
Bouard of Trade powers to construct certain additional tramways 
in the city: an additional single line along Water-street, a single 
line commencing by a junction with the existing lines in Dale- 
street and terminating by a junction with the proposed line in 
Gardner’s-row, and the reconstruction of the lines, for electric 
traction, from the Old Haymarket, along Victoria-street and 
North John-street, to Lord-streeb, at an estimated cost of £4,284 
for permanent way and paving and £729 for overhead electrical 
equipment, was authorised. The rest of the proposal was adjourned 
for want of a quorum. 

Now Scienes Laboratory at Felstead School.—A new science 
laboratory, provided by the Rev. H. E. Hulton, vicar of Waltham, 
was formally declared open on Tuesday by Dr. Garnett, secretary 
to the Technical Board of the London County Council. The 
laboratory forms part of a new building about 100 yards away 
from the main school. It is about 100ft. long by about 27ft. wide. 
It contains a chemical room, with working ches for about 
24 students, with a balance-room at one end. Adj ining this is 
an admirably fitted · up lecture hall, most conveniently adapted for 
teaching purposes, the room having a raised floor and gallery. 
Separate rooms and appliances are also provided for experiments 
in physics, electricity, and optics, and the whole of the la 
is furnished and arranged in the most modern and approved style. 


Glastew. — Some time ago we referred to a deputation 
from boilermakers and engineering firms which waited on 
the Tramways Committee of the Glasgow Corporation with 
reference to the height of the trolley wires of the electric tram- 
ways. The deputation presented a memorial, in which it was 
urged that it was absolutely necessary that the trolley wires 
should be not 2l4fr., as proposed, but 26ft. above the level of the 
roadway, in order to admit of the free pas- age of boilers and large 
pieces of machinery. The committee proposed that the case 
should be met by the temporary removal of the wires when 
necessary, and this was said to have been agreed to. The Glasgrw 
Herald states that the deputation did not agree to the proposal, 
and that a meeting of firms represented will be held next week to 
further consider the matter. 

Ruislip.— At the last meeting of the Parish Council the notice 
received from the Uxbridge and District Development Syndicate, 
Limited, as to their intended application for a provisional order 
authorising them to eupply electricity was further considered. 
Mr. Bird, the eyndicate’a representative, was in attendance, with 
whom the following understanding was eventually arrived at: That 
if Mr. Bird could obtain an assurance of 40 consumers at North- 
wood or more, he will bring the mains through Ruislip village aud 
thence via Eastcote to the principal streets in Northwood, making 
such streets compuleory streets, the price of the light being 8d. per 
unit for the firat hour of average daily coneumption of the maximum 
demand and 4d. after warde, and Id. and 4d. extra respectively 
where the free-wiring system is adopted.” It may be mentioned 
that Messrs. Kincaid, Waller, and Manville are the company’s 
engineers. 

Huddersfield.—The Tramways Committee reported on Wednes- 
day that deputations had waited upon them from eeveral urban 
districte with requests to Jay tramways in the districts of Holm- 
firth, Slaithwaite, Mareden, Thurstonland, Honley, Mirfield, 
Brighouse, and Kirkburton. The deputations were requested to 
ask their Councils to appoint representatives to wait upon the 
Weest Riding County Council with to the adjustment of the 


cost of the maintenance of main roads. The committees had decided 


THE ELECTRICAL ENGINEER, OCTOBER. 20, 1899. 500 


to reply to the Elland Urban District Council that they could not 
at present recommend the extension, but perb 
& provisional order for that purpose later on. 


for power to construct a tramway from Manchester-road, alon 


Manchester-street and Market-street, to Westgate, Huddersfield, 
the object being to relieve the congested traffic in Buxton-road 


and New-street. 


7 


Reddish — A petition bearing 232 names of South Reddish rate- 
that the Reddish Council should conclude terms 
port Corporation for the laying down of a tramway 
through the district, has been considered in committee by the: 
Reddish authority, yet it appears likely thad Manchester will be 
given the preference of carrying oub the scheme. On Wednesday 
week, the members of the Highways Committee of the 
Urban District Council held. a conference with the Manchester 
Tramways Company, at the Manchester Town Hall, with reference 
to certain proposals made by Manchester for the laying down of 
a tramway through Reddish: The Manchester Tramway Com- 
to be ready to lay a line from the Gorton boundary 
ears. 
The terms offered are in the same proportion to those of the Stock- 
port Corporation for laying and working a line from the Bull’s 


payers, askin 
with the Stock 


85 ap 
to the Houldsworth Hotel, and to take over a lease for 21 


ead to the borough boundary. . 

Prism dlobes.— We are informed by the Prism Globe Company, 
Limited, that, owing to the increased demand for 
accessories in England and abroad, it has been found necessa 
to form a new company, and the same bas been incorporated wit 


a capital of £50,000. The new concern has purchased from the 
Americans the whole of the one and Colonial righte for prism 
ili, Argentina, Brazil, eto., and is 

now triplicating ite plant, and intends to manufacture on the 
e Continental markets. Depdts have already 


globes, as well as those for Ch 


Continent to supply t 
been established in Winnipeg, Montreal, Toronto, Cape Town, 
and New Zealand. It will re 


likely to become defective from dust or dirt as if they were outside. 
With this construction the surface exposed is perfectly smooth, 


and the globes are therefore quite easy to clean. The company 


are getting out a new catalogue, which will be issued very shortly. 


Handsworth.—The District Council last week adopted a report 
with reference to the tramway systems running through the dis- 


trict of Handsworth, repudiating the statements which have been 


made to the effect that Handsworth had not only not acted in 
tramway matters in concert with the other authorities, but pur- 


sued a policy of isolation, to the prejadice of its own ‘interests. 


The representatives of the Corporation of Walsall and Wednesbury 


and the Urban District Councils of Handsworth and Darlaston 


have held two conferences, and acted in concert in opposing the 
's Bill. Further joint 


South Staffordshire Tramway Company 
action cannot be taken by these authorities and Handsworth, 
because West Bromwich is situated between the districte of 
these local authorities and Handsworth. An opinion was expresséd 


that it would be a great gain to the Handsworth ratepayers if the 


5 authority could secure the various tram routes in the dis- 
ot. 
question of electric lighting. 


Rhyl —At the last meeting of the Urban District Council the 
Electric’ Light and Refuse Deetructor Committee recommended 


the adoption of Mess. Trentham and Peers’s No. 3 scheme for the 


installation of the electric light at a total cost of £15,000, and 
£250 for the cost of the site. They also recommended that ap; li- 
cation be made to the Local Government Board for a loan for this 
amount, together with a loan of £5.500 for a refuse destructor, 
making a total of £21,000. The scheme in question, it may be 
mentioned, provides for a combined refuse destructor and lighting 
plant, Meesrs. Manlove and Alliott’s tender for the destructor and 
steam auxiliaries being pro for acceptance. Ib is proposed 
to instal 36 arc lamps for street-lighting, and machinery to suffice 
for 2,400 lampe connected in consumers’ premires besides. How- 
ever, an amendment to the above recommendation was carried 
referring the matter back to committee to see whether they could 
not arrange better terms with the engineers and try to reduce 
their commission by one-half. 


Aberdeen.—The Tramway Sub-Committee of the Town Council 
have had under further consideration the report by Mr. Dyack, the 
surveyor, and Mr. Bell, electrical engineer. with reference to the ex- 
tension of the tramway system to Torry, Ferryhill, and the bathing 
station, and the electrical equipment of the existing routes, as 
already noted by us. The total cost is estimated at about £280,000. 
The sub-committee have now resolved to recommend that the 
whole of the existing system should be electrically equipped. The 
estimated cost of this, with the reconstruction of the tracks, is 
£182,933 The proposed extension to Ferryhill is estimated to 
cost £22,684. This is also to be carried out, the track to be laid 
double from Union-street along Crown-street, Ferryhill-terrace, 
Bon Accord · street, and Fonthill- road, and a single line thence 
along Whinhill-road to the railway bridge. The eatimated cost of 
the extension to Torry by Market-street is £32 552. The outlay 
necessary for new cars will be £7,772, making the total expenditure 
on the works recommended £245 941. 


Exmouth. —The report made by Mr. Hammond on the feasibility 
of lighting Exmouth by electricity has been printed for circula- 
tion amongst the councillors. r. Hammond strongly advises 
the Council to obtain a provisional order, and his combined 
estimate of the cost is as follows: mains and feeders, £3,730 ; 
generating works, £8,560; public lighting, £1 710; house con- 
nections, meters, oto., £1,000 ; general expenses, £1,000—total, 


aps would ask for 
i The Central Wards 
Committee recommend the Council to apply in their next Rill 


lobes and 


membered that these globes are 
formed with the prisms inside, so that the surfaces are not so 


laying of a branch 


A sub-committee has been appointed to deal with the 


cout, over the number sold during 


£16,000. An estimate of the probable revenue is also given by 


Mr. Hammond, who believes that private consumers will pay ` 


£1,964 per annum, and public lampe will, he thinks, realise £486, 
a total revenue of £2,450. Against this must be placed the annual 
cost of generating, distributing, etc., £1,250. The gross profit 
would therefore be £1,200, againet which, however, must be 
placed the interest and repayment of the ospital of £16,000, 
amounting to £960. The net surplus would therefore be £240, 
which might be devoted to reducing the general rates, reduction 
of price to consumers, or extension of public lighting. 
Beverley:—The minutes of the Parliamentary Committee, 
adopted at the last Council meeting, contained a resolution to the 
effect that the committee disapprove of any licanse being granted 
to any company to set up a telephone in the borough, but the 
committee recommended that the town clerk be instructed to com- 
municate with the Corporation of Hull with a view to the estab. 
lishment of a £5 municipal telephone for the district. The 
committee had considered a plan showing the route of a tram or 
light railway from Little Weighton to Beverley, submitted by 
essrs. Bennett and Ward Thomas, and were of opinion that any 
arrangement for a tram or light railway from Little Weighton to 
Beverley should be encouraged, but until they received detailed 
plans and the draft order they could not make any more definite 
recommendation. The minutes of the Electric Lighting Committee 
stated particulars had been obtained from 18 towns on the subject 


of electric lighting, and recommended that the committee be 


reappointed in November. This was at once agreed to. 

Bradford.—The Birkenshaw, Hunsworth, and Gomersal Councils 
are proposing to ask the Bradford Corporation to extend their 
tramway from Dudley Hill through Birkenshaw to Gomersal. A 
deputation from the Corporation has gone over the road and seemed 
to be fayourably impressed with the pro . Ab Gomereal the 
British Electric Traction Company, which is now seeking powers 
to serve the Spen Valley, propose laying down a branch which 
will serve the village. The District Council have bad an interview 
with Mr, Paris, a representative of the company, who promised 
that, provided the Council suppurted their scheme to lay a line 
up Leeds-road to Little Green, and then past the California to the 

fway House, a guarantee would be given that the toe ard 
should complete the work within two years of their obtaining 
wers. It was suggested that the company should consider the 
kom Hill Top to Cleckheaton, and that the 
question of a through service between Birstall and Brighouse 
might be worthy of consideration. The Tramways Committee on 
Wednesday decided to recommend two new lines, both in new 
districte, to be added to the city on Nov. 9. Idle and Tong are to 
be connected up with the city systems. 

Barcelona Tramways Cempany 
as follows in the Daily Chronicle under the title of Hints on New 
Issues: This Company offers for subscription the unissued 
balance of ite preference shares, amounting to £50,000, and 
£48,100 in ape cent. redeemable debenture stock, be 
of an autho total of £200,000, of which £100 000 has 
been issued, and the remaining £51,900 is reserved for application 
towards the redemption of the 5 per cent. debentures outetanding. 
The money is required to complete the outlay on the conversion of 
the system from animal to electric traction, including the repay- 
ment of advances for providing additional electric cars, ete. 35 
far the results of the electric traction appear to have been highly 
satisfactory, the receipts for the nine months of the current year 
chowing an increase of 124 per cent. compared with the corre- 
sponding period of 1898, and these issues may both be considered 
a fair investment. The debenture stock is secured by a floating 
charge upon the entire undertaking and property of the Company, 
and is redeemable ab 105 on six monthe’ notice after 1903 
before 1931. 
quoted in the Stock Exchange official list ab 1023, but the 
preference shares are not officially quoted.” 

Smethwick.—A deputation of the District Council has waited 
upon the Public Works Committee of the Birmingham City 
Council with respect to the tramways in the Smethwick district. 
The Smethwick Public Works Committee received an order from 
the Board of Trade sanctioning the use of steam on the Birm- 
ingham and Midland tramways for seven years from Oct. 2, After 
consideration, the clerk was authorised to write to the Board of 
Trade protesting against the granting of the license without givin 
any notice of their intention to the Council. Ina letter recei 
from the tramway company it was pointed out that the part of 
the line in the city of Birmingham was held on a lease, which 
expired in 1906, but the Smethwick Council had the right to 
acquire the tramways in 1902. The company were, however, pre- 
pared to substitute for the present system, subject to the consent 
of the locel authorities, an overhead electric line similar to that 
in Liverpool, and would guarantee a quicker and more 5 
service. After a long discussion as to the probability of ing 
some arrangement with the Birmingham Corporation, the matter 
was adjourned, the Smethwick representatives giving an under- 
taking not to take any definite steps until they had again met the 
City Public Worke Committee. Birmingham Daily Post. 

Southampton. Messre. Kincaid, Waller, and Manville have 
been instructed to proceed with the preparation of the plans and 
specification for the reconstruction of the Portewood depot, 
includiog provisions for future extensions. Eight additional 
motors are to be ordered from the Westinghouse Electric Com- 
pany, upon the same terms and conditions as the 12 motors already 
ordered from that company, and the eight horee cars thus released 
are to be sold by tender. The number of units sold during 
September for private lighting was 35,123, an inorease of 86 per 

the corresponding month of 


and. 
The previous issue of 44 per cent. debentures is 


U Limited. —‘‘ A. J. W. . writes ö 


pert 3 


* 


510 


last year. The equivalent of 748 8-c.p. lamps bave been connected 
during the past month. The brakes in the street iamps have been 
changed, aod with good results. Arrangements were made with 
the contractors to change the magnete of the automatic switches 
in the lamp columns in consequence of the numerous failures of 
these switches. The town clerk having expressed his opinion 
that the Corporation had no power to carry out the work of free 
wiring without first obtaining a special Act of Parliament for the 

urpose, the work is to be given out by contract to a local company 
n the course of formation. Application is to be made to the 
oe Government Board for sanction to borrow £55,000 for new 
wor | 

Castieton.—The District Council have received the following 
letter from the Railway Department of the Board of Trade in 
respect to the Middleton Light Railways Order: Sir, — With 
reference to the letter from this Department of July 31 last, stating 
that Major-General C. S. Hutchinson, R E., C.B., had been 
appointed to hold an enqairy relative to differences which had 
arisen between your Council and the British Electric Traction 
Company as to the plans showing the proposed mode of construc- 
tion of railways authorised by the above-named order and the 
materials to be ased, I am directed by the Board of Trade to state 
that after careful consideration of General Hutchinson’s report, 
the Board are not prepared to approve of the plans and statement 
of materials submitted by the company. The Board have, how- 
ever, informed the company that they are prepared to grant their 
approval on the following condition (if the railways are laid in the 
centre of the road)—viz., that on the railways within the borough 
of Middleton and the urban district of Castleton granite setts are 
used for paving between and for 18in. beyond the railk, and granite 
setts of a non-slippery nature on inclinations of 1 in.20.or steeper, 
and the outer edge of the paving is serrated. Should the railways 
not be laid in the centre of the road, some modifi¢ation of these 
conditions may be necessary.” The Council have taken no action 
in reference to the letter. 

Stirling.—The following sub-committees have been appointed 
to visit certain places where agreements with the British Electric 
Traction Company are in operation in order to obtain further 
information: Bailie Wylie and Councillor Steel—Paisley, Greenock, 
Port Glasgow. and Gourock; Treasurer Buchanan, Councillors 
Fergueon and Hay—Rothesay ; Bailie Macfarlane and Councillor 
Haldane — Ardrossan ; Bailie M‘Ewen and Councillor Gourlay— 
Kirkcaldy. Bailie Wylie and Councillor Haldane have been re- 
quested to prepare a schedule of questions for each of the sub- 
committees. The Police and Lighting Committees have resolved to 
communicate with the County Council, the Bridge of Allan Tram- 
way Company, and the Commiesioners of Alva, Menstrie, and Tilli- 
coultry on the subject. Abt the last 3 of the Lighting Com- 
mittee it was agreed to adopt Prof. Kennedy's recommendation to 
accept the tender of Messrs. Ferranti, Limited. The committee 
agreed to order 30 five-ampere and 20 IO ampere meters. The com- 
mittee recommended that the following rents for meters be charged: 
ls. 6d. per quarter for five-ampere meters, 2s. per quarter for 
10-ampere meters, 2s. 6d. per quarter for 18 ampere meters, 3a. per 
quarter for 25-ampere meters, 3s. 6d. per quarter for 50-ampere 
meters. The committee recommended the Commissioners to 
appoint an engineer as suggested by Prof. Kennedy, and the 
clerk was requested to ask him to send in the three names to which 
he had previously referred. 

Southport.— Mr. A. P. Trotter has held an enquiry at the 
Southport Town Hall into an application of the Corporation for 
power to borrow £66,000 for the purre of providing permanent 
electric tramways and their equipment within the borough. Mr. 
C. D Tait, electrical engineer, stated that they pro to lay 
7,173 yards of single line and 1,936 yards of double line. The 
total expenditure for electrical equipm: , t would be £20,364. There 
would be 15 cars altogether—nine do:.ble-deckers and six single- 
deckers. Mr Harper stated that the esvimated cost of the 7,173 
lineal yards of single line would be £20,981; the 1,936 yards of 
double line £12,438. 16s.; alterations to roads, footpaths, and 
drains, £1,800; car sheds and offices, £6,000; contingencies at 
10 per cent., £4,416. 38. 6d. ; electrical estimate, £20,364—tetal, 
£66,000. At the aha lant of Councillor Travis, the inspector 
promised to present his report to the Board of Trade ss soon as 
possible, so that the work of construction might be begun at the 
earliest possible moment. The permanent way of the new tramways 
will be laid 8ft. wide. The work will be done by the Corporation. 
The contract for the supply of the cars, raile. pointe, and crossings 
has been let to Messrs. Dick, Kerr, and Co., Limited. The rails will 
weigh 87lb. to the yard. The paving will also be done by the 
Corporation, and granite sette will form the principal material. 
The overhead equipment is to be carried out by Messrs. 
MacCartney, Elroy, and Co. 


Sarwich.—The Lighting Committee reported at the last meet- 
ing of the Town Council that they had received £300 from the 
English Industrials, Limited, being the amount of consideration 
money for the transfer to the said oompany of the powers under 
the Harwich provisional electric lighting order. The Board of 
Trade have objected to allow the company to transfer (as they 
desired to do) such powers, duties, and liabilities to a new com- 
pany now in course of formation, to be called the Harwich 
Electric Lighting and Tramways Company, Limited, but the 
Board have agrved to consider an application for their approval 
to a transfer by the Corporation of such powers, duties, and 
liabilities under the order to the last-mentioned company direct. 
It has been decided that a new transfer be prepared, substituting 
the name of the Harwich Electric Lighting and Tramways Com- 
pany, Limited (when formed), for that of the English Industrials, 

imited, but in all other respecte similar in every detail to the 
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draft transfer between the Corporation and the last-mentioned 
company. The last Tramway Committee’s report recommends 
that in order to facilitate the carrying out of the scheme of the 
Harwich Electric Lighting and Tramways Company, Limited, for 
the provision of a system of electric tramways, waylea ves be 
granted to the said company to lay their tramlines from the Quay 
at Harwich, up Church- street, Hanover-equare, Main-road, Cliff- 
road, Marine-parade, and Fronke-lane, to the top of Beach-road, 
Dovercourt, the company paying an annual rental of £5, and layi 

or relaying such tramways in such position and manner as is 

time v0 time approved by the borough surveyor. 


London County Coancil.—On Tuesday the Highways Com- 
mittee’s recommendetion that an agreement should be entered 
into with Prof. Kennedy under which he should act as engineer in 
charge of the work of construction or reconstruction of. the 
Council's tramways or light railways for electrical tract iotm was 
adopted. At a subsequent special meeting the Highways Committee 
presented a report recommending that application should bo made- 
te the Commissioners for an order to authorise. the construction by 
thé; Council for electrical traction of the undermentioned light 
railways: (a) From the present tramway terminus near the 

rchway Tavern, Archway-road, to the county boundary. (b) 
No. 1—from the present tramways. at Clapbam Common, south 
side, vid Clapham domman Battersea-rise, Wandsworth Common, 
north side, and Esst-bill, to West-bill; and No. 2—from Weet- 
hill, vid Kingston-lane, to the county boundary. (d) No. 1—from 
the present tramways at Deptford, vid Blackheath hill and road 
and Shooter’s-hill-road to the Herbert Hospital; No. 2—from the 
Herbert Hospital, vid Woolwich Common-road, the road to the 
weet of St. George's (Garrison) Church, into New-road, and thence 
along Thomas-street and Green’s-end, to and along three sides of 
Beresford-equare, Woolwich, and returning along New-road, Mill- 
lane, and Woolwich Common-road to the Herbert Hospital. (e) 
From the present tramways at New Cross -· road, vid Lewisham 
High- road, Loampit hill and vale, Lee High - road, and Eltham · road. 
to a point near Wellball-lane at Eltham. The estimated capital 
expenditure on this scheme is £635 000. Two amendments were 
proposed and defeated, and the report vas adopted. Id was stated 
during the debate that Prof. Kennedy’s commission will amount 
to £30,000 | 

Hamme:smith.—The Law and Parliamentary Committee of the 
Vestry have reported as follows: ‘‘ That in continuation of our 
report of Aug. 2 last, with reference to the plans and sections for 
electric traction deposited by the tramway oompany, we received 
a special report from the officers thereon, and in order that 
the plans ehould be thoroughly considered by the departmente 
concerned we thought it advisable to invite the Worke and Elec- 
tricity Committee to appoint three members from each to act with 
three members of this committee as a joint sub-committee. Having 
carefully considered all the points, we beg to make the following 
recommendations: (a) That it is not advisable to allow the trolley 
wires to be attached to the Vestry's electric lighting standards or 
the Vestry’s arc lamps to be placed on the company’s poste ; (b) 
that the Bristol design for the side and centre traction 
should be adopted; (c) that shorter cut-out circuite than half-mile 
lengths be insisted upon; (d) that where the company erect 
traction posts in the centre of the road they be required to 
light them by means of two 100-0. p. incandescent lamps; (e) 
that subject to the adoption and fulfilment of the foregoing 
recommendations, the labs submitted by the company, eo 
far as concerns the Uxbridge and Goldhawk roads, be approved ; 
(/) that having regard to the narrowness of King-street, the main 
western road out of London, and to the inconvenience that will 
be caused to the shopkeepers and to the public traffic during the 
construction of the conduit system, which itself will take con- 
siderable time, and must be indefinitely prolon by the 
necessity for moving the large number of pipes which at present 
exist beneath the surface ; also having regard to the fact t the 
District Railway running under the Berdoa- Foni for a distance of 
127 yards, makes it impossible to lay the system along that length, 
owing to the insufficient space—viz., from 9in. to 12in.—between 
the surface of the road and the top of the girders of the railway 
tunnel, and for other reasons set out in the report of the sub- 
committee, the Vestry do strongly urge the County Council not 
to insist upon ao underground system. for King-street, Beadon- 
road, and Glenthorne-road as suggested, but do ask the Council 
to use its utmost endeavours with the tramway company to 
substitute the overhead trolley system for the conduit system.” 
The report has been adopted with a proviso that the company 
should efficiently light all other traction poste. 


Coatbridge.—At the last Fire and Lighting Committees meet- 
ing a report was read from Mr. W. A. Chamen, Glasgow 
tion Electricity Department, upon the Coatbridge works of the 
Scottish House-to-House Electricity Company’s undertaking. Mr. 
Chamen, P 8 reir ee report, said: The demand indicator 
system of charging for electric energy is in use, 7d. the 
price per unit for the equivalent of the first hour and Sia. Ware 
after. There are 50 consumers connected to the mains, and the 
number of unite sold last year was 36,190, the total quantity 

nerated, however, being 61,864. The quantity of electricity 
ost in distribution and otherwise unaccounted for was 22,083 
u its, which worked out at about 36 per cent. of the quantity 
generated. The operations of the company ap to the t 
date did not appear to have been remunerative, there nadine 
been apparently a total loss of over £8000 up to December, 
1898, apart altogether from interest, sinking fund, or deprecia- 
tion, 1 aye been 5 aprova for. 1 
system ply being a single- phase alternating one, with 
high periodicity of about 100 cycles per second, is in no way 
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suitable for the pa pore of driving electric tramways, nor is it 
particularly suitable for driving electric motors of any kind. The 
situation of the generating station with reference to the municipal 
area of Coatbridge and Airdrie is not very convenient for the 
purpose of working a combined supply of electricity for both 
towne for the combined pur of electric lighting and electric 
tramways, and I am not of opinion that the Town Council of 
Coatbridge have anything to gain by purchasing this undertaking 
except at a ‘break-up price, unless it be to get rid of a monopoly 
and leave the Town Council with a free hand to start a supply 
of their own. I may say that the most suitable system of 


supply for all purposes, whether lighting, electric tramways, | 


or transmiesion of power of any kind within the districts 
of Coatbridge’ and ' Airdrie would be a continuous- current 
system working at a pressure of 500 volte, using a three-wire 
system for lighting and 250-volt lampe in consumers’ premises. 
‘The boilers, engines, and dynamos in such a system would be 
equally available either for lighting, for tramways, or for other 
motive power supply, and accumulators could be conveniently, and 
perhaps economically, used in conjunction with such a system. 
The site for the generating station should be as near the centre of 
the district to be supplied as possible.“ The committee recom- 
mended that the Town Council should not acquire the undertaking, 
and the minutes were adopted. Ata meeting of the Roads Com- 
mittee a letter was read from the Scottish House-to-House 
Electricity Company, Limited, intimating their intention to lay a 
cable in Dundyvan-road. The master of works was instructed to 
see that the cable was laid outside the channel, and that the work 
was carried out without any undue delay. 
Newington.—At the last meeting of the Vestry the Electric 
Lighting Committee reported that through the influence of the 
consulting engineers with the South London Electric Supply Cor- 
poration and the kind support of the directors of this corporation, 
the Vestry were enabled by July 8 last, when the first two circuits 
of the street arc lamps were switched on to the station, to supply 
current to consumers equivalent to 876 8-c.p. lamps. This gave 
such an impetus to the undertaking that by Aug. 14 the committee 
considered it would be expedient to confer with the consulting 
engineers with the view of securing more boilers and plant at the 
station, in order to meet the requirements of consumers; otherwise 
they would go over to the opposing company, as they did in large 
numbers whilst the Vestry were endeavouring to secure their order, 
and afterwards during the two years occupied in getting the atation 
ready. As the result of this conference, the consulting engineers 
had furnished a report and estimate, from which it would be 
observed that in addition to two extra boilera and one 40U-kw. 
steam generator and plant, at an estimated cost of £8,779, it was 
proposed to lay cables in several side streete at a further estimated 
cost of £6,363. The committee had, previously to obtaining these 
estimates, caused a canvass to be made throughout these side streete, 
with the result that promises were obtained equivalent to 689 8. o p. 
lamps, without taking into consideration the street gas lamps that 
could electrically be maintained by incandescent lighting, as at 
Portsmouth and Brighton. The growth of the undertaking since 
the date of opening on July 8 last was shown as follows: lampe 
supplied by current by the South London Electric Supply Cor- 
poration, and afterwards connected to the Vestry’s maine, 876; 
installed between July 8 and Sept. 30, 715 ; for atreet-lighting and 
municipal buildings, 3.485; waiting connections under signed 
agreements; 1,070; making a total connected and waiting con- 
nection to mains of 6146. To that must be added lampa in 
respect of premises that were now being wired, and for which 
agreements would shortly be completed, including consumers 
negotiating for a change over to the Vestry’s maine from the 
opposing company’s, 4025, making a grand total of 10,171. 
This left only a margin of 429 to make up the original installa- 
tion of 10 000. It was quite evident, thorefore, that before 
March next the station would not only be under full load, but 
the spare 150-kw. unit would at times have to be used to meet 
the demand for current. Whilet this oondition of affaire was 
exceedingly eatisfactory and fully bore out all that the committee 
predicted, it was absolutely essential for the Vestry not to run 
the risk on the one hand of a breakdown through overloading the 
plant, or on the other hand to force consumers to connect up to 
the maina of the opposing company, through the Vestry not being 
Leche arb to meet the demands upon the station. Ia view of the 
robable extension of the Vestry's order to the limits of the new 
rough, it was desirable to provide the larger kilowatt unit to 
the station in order to economise ground space; and the com- 
mittee were quite in accord therefore with the suggestion made 
by the corsuiting engineers as to a 400-kw. unit being pro- 
vided in preference to a 300-kw. unit. The station was 
designed for plant equivalent to the generation of current for 
40,000 8 c.p. lamps, but by increasing each additional unit from 
300 kw. to 400 kw., the Vestry would be enabled to generate 
current equal to an additional 5 000 lamps, or increase the capacity 
of the station to an output of current equivalent to 45,000 8-c.p. 
lamps. In addition to the estimates submitted by the consulting 
engineers, provision must be made for 50 meters at the average 
cosb installed of £10 per meter. The proposed extension was, 
therefore, estimated to. cost £15,642, as under: extension of plant 
at station, 28.779; extension of cables in side streete, £6,363; 
meters, etc., £500. With regard to the original installation, the 
committee had reason to believe that the alterations and additions 
under the various contracts would not exceed the sanctioned loan 
of £50,000. It was understood with the Council that each exten- 
sion would be dealt with apart from the original installation, and 
that the next and last inatalment of the original load would only 
be for the amount of the actual expenditure incurred. The oom- 
mittee, therefore, recommended : (a) that two additional boilers 
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and one 400. kw. steam generator, with all necessary plant and 
additions, be provided for the station, and cables laid in the 
side streets; and that application be made to the London County 
Council for a loan of £15,500, repayable in 42 years, the 
first instalment being payable at the end of the fourth 
year from date of loan; (b) that the committee be empowered 
to invite tenders for the consideration of the Vestry in order to 
secure the delivery and fixing of the boilers and plant in the 
station for use by next autumn. Ths committee further had 
arrived at the conclusion that, having regard to the improved 
lighting of the main roads, which benefited the non-consumer as 
well as the general public, the general rate, and not the under- 
taking, should from the commencement bear the cost of street- 
lighting by electricity over and above the amount heretofore paid 
for the ordinary gas mps, and they therefore recommended that 
the general rate be charged with the cost of public street-lighting 
by electricity at the price of 24d. per unit. After a long discussion 
the recommendations were adopted. 
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PROVISIONAL PATENTS, 1899. 


Oct. 9. 


Improvements in thé means of connecting electric 
tramcars with overhead wires. George Pinnington, 
Gladstone Villa, Withernsea, near Hull. 

Improvements connected with indicating or recording 
and controlling the speed of electric raliway cars or 
vehicles and other machinery. George Hinde Nisbett, 
15, Water - street, Liverpool. | | 

. Improvements iu electric telegraphs. Charlee Adams- 

Randall, 98, Prince of Wales-mansions, Prince of Wales- 
road, London. l 

Receiving apparatus for high-speed telegraphy. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chambers, South- 
amptoe - buildings, Chancery - lane, London. (Siemens 
und Halske Aktiengesellechaft, Germany.) : 

. Inprovements in electric tramways and in motorcars 


oo” 


therefor. Alfred Mills Taylor, 77, Chancery- lane, 
London. 5 
20237. Improved manufacture of articles plated with 
Platinum, gold, and silver by electrolysis and 


apparatus therefor. Léon Bourdillon, 6, Lord-street, 
Liverpool. (Complete specification.) 5 
20249. Improvements in apparat as for detecting and 
measuring or comparing the strength of electrically 
produced etheric waves. impulses, or vibrations 
commonly known as Hertzian waves. Allan Bennett 
MacGregor, 55, Chancery-lane, London.. 
The improved electric incandescent lamp. Edgar 
Severn Ellis, St. Bartholomew's Hospital, London. 


Oor. 10. 

Au improved electrical selector switch. August 
Eckstein and Herbert John Coates, Peel Works, 
Adelphi, Salford. 

Appliance for imparting electricity and heat te the 
body. Ignaz Timar, 15, Water - street, Liverpool. 
(Complete specification. ) f 

20208. Improvements in and connected with electrical 
indicating, measuring, and recording instruments. 
Montgomery Waddell, 70, Market-street, Manchester. 
(Complete specification.) 

An improved attachment to be applied to the new 
Scandinavian table telephones. Stephen Percy, 3, 
Bessborough-gardene, Westminster, London. 

Troughs for select ia cables. William Sykes, 18, New 
Bridge-satreet, London. 

Improvements in the construction and arrangement 
of electrical resistance coils. William George Pye, 
1, Broad-street-buildings, Liverpool-street, London. 

Improvements in or relating to dynamo - elect: 10 
generators or transformers. John Keeler Robison, 
45, Southampton buildings, Ohancery-lane, London. 
(Complete specification.) 

26346. Improvements in the manufacture of incandescing 

electric lamps. William Lawrence Voelker, Clun 
House, Surrey-street, London. 


Ocr. 11. 

Improvements in chimneys for incandescent or other 
gas, oils, electric, or other lights. James Marshall, 
Wollaston, near Stourbridge. 

20383. Au improvement in incandescent clectric lamp socket 
Junction bodies. Charles Alexander Swan, 30, Fairmead- 
road, Tufnell- park, London. o 

Improvements in transmitters for Morse alphabet 
and ting telegraphy. Luigi Cerebotani and Carl 

, Moradelli, 111, Hatton-garden, London. (Complete 
specification. ) 


20261. 


20377. 


20313 


20316. 


20321 


20360. 


apparatus for automatically 
any two of a number of electric 
circuits branching from a central station. Luigi 
Gerebotani, 111, Hatton-garden, London. (Complete 
specification. ) ne ree 
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20403. An improved electric 

Cohen, 458, Oxford street, London. 

20412. Improvements in electric railways working on the 
surface-contact system. Robert Lundell, 45, South- 
ampton-buildings, Chancery- lane, London, (Complete 
specification. ) 

Ocr. 12. 


20438. Improvements in means for sear pee ink ale ay toy 
for electric and other lights. James Barker, 4, Cor- 
poration-street, Manchester. 

20471. Improvements in or relating to electric batteries. 
Alfred Julius Boult, 111, Hatton- garden, London. 
(Phillipe Delafon, France.) (Complete specification.) 

Improvements in electric arc lamps. Charles Curwen, 
70, Palace-chambers, Westminster, London. 

20486. Improvements in electrical distribution switch and 
fase boards, Alfred Jaray, Birkbeck Bank-chambers, 
Southampton-buildings, Chanoery-lane, London. (Com- 
plete specification. ) 

20493. Improved electrical signalling system for railroads. 
1 (dit Alfred) Berry, 60, Queen Victoria - street, 

don. 

90607. Electric for gas. 


igniter Hubert von Arnswaldt, 186, 
„ Fleet-street, London. 


(Complete specification.) 
Oct 13. 


90534. High- voltage electric lighting ceiling rose. Thomas 

Stothert McLaren, 100, Bothwell-street, Glasgow. 

20540. A portable electric incandescent coloured lamp or 
dark lantern for photographic purposes. Arthur 
Lewis Adams, 31, Southampton-buildings, Chancery- 
lane, London. 

20507. Improvements in and relating to electric railways 
working on the conduit system. Hiram Stevens 
Maxim, 45, Southampton buildings, Chancery - lane, 
London. 

Ocr, 14. 


20695. Improvements in joints fer concentric cables. 
Thomas Henwood, and the Reason Manufacturing 
Oompany, Limited, 111, Glo’ster-road, Brighton. 

20605. An apparatus for prevonting sparking and making 
- better oe with the conducting cable and trolley 
arm in electrically - propellod vehicles. John Kon- 
worthy Stanley, 61, Park-lane, Kidderminster. 

20007. A system for translating and relaying telegraph 
cable signals. John Peter Gorton, the Commercial 
Cable Company, Weston-super-Mare. 

90615. An improved electric safety apparatus for lifts and 
elevaters. Jobn Bush, 90, Lausanne-road, Nunhead, 
London. 

20655. Apparatus for use in forming joint ends on electrical 
conduits, drain pipes, and the like. The Albion Clay 
Company, Limited, and Robert Lawton, 47, Lincoln’s- 
inn-fields, London. 


SPECIFICATIONS PUBLISHED. 


1898. 


18798. Electric motors. Levavasseur. 
90393. Electrical motor. transformers. Holmes. 
90804. Controlling of electrical circuits. Holmes. 


e road vehicles. Juveneb. 

81941. Electricity meter for registering the amount of 

curront consumed on direct or on alternating 
current circuits. Beaumont, 


28659. Electrical propulsion of tramway cars, 


(de 


railway 


carriages, and the like by a road ceatact system. 
Robertson. 
24466. Electric arc lamps. Willis Nelson Stewart and Henry 
Hallifax Wella. 
24550. Electro - therapeutical and massage apparatus. 
Schneider. 
1899. 


29218. Electric switch. Schmidt. 

. 5200. Manufacture of porous diaphragms 
apparatus. Holland and Laurie. 

-6038. Controlling switches and apparatus for olectric 

| motors. Hutchinson. 

‘9349. Electrothagnetie tooth-stopping hammer. Ostmann. 

11717. Electric batteries. Hodgson. 

31770 Means for supplying current to electrically-propelled 
vehiclés. Dolter. 

15426. Electric battery and process for constructing the 
electrodes for the same. Tribelhorn. 

15438. Electrolytic process and apparatus for the production 
nad 5 pure cupric sulphate and ocopper. 

renot. 

18734. Fireproofing and heat and sound insulating compounds 
and method of producing the same. Rueff. 

16007. Rail-bonds for elestric railways and ether purposes. 
Boult, (Daniels.) 


for electrolytic 
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“TRAFFIC RETURNS. 


turns for Total receipts for 
a week 3 half-year. 
Ending 1899. 1898.) decrease. | 1899. , 1898. 
Birmingham Tram- £ £ £ £ £ c 
ways Co. . Oct. 14 „ + 560 170.444] 15 289 
Blackpool.Fleetwood| ,, 16 394| - 45 |18 308 | 12,438 
Bradford Oity Trams] ,, 12 374 235 + 139 20,189 — 
Bristol Tram ways Co.] „„ 13 [3.045 2,6644 + 380 — — 
City & South London] ,, 15 1.031 1,002 + 209 15,214 15.251 
Dover Tramways ...| „ 14 200] 182 + 183, 275 6, 800 
Dublin U. T., elec. ars ,, 13 2, 1551 416 — — — 
Dublin E. D. Electric „ 13 851] 908 — 
Halifax Corporation 15 | 626| 222) + 404 17, ‘01 4,4465 


605 7.7456 
7,094 6, 28 f. 8690 274. 515/43, 972 
1.524 1,388 + 136 26, 065 C28, Ol Oc 
Sheffield Corporation| ,, 15 [1.921 1,050 + 871 56,554¢ 41,146 
South Staffordshire „„ 13] 706 640 + 66 27.371 25, 92lc 


+ Inclading horse cars. a Sinoe April 1, 1899. 5 Since June 29. 
c Since Jan. 1. e Since July 5. 


Hall Corporat a E. 8. Sept. 30 
Liverpool Corporat’n| Oot. 15 
Liverpool Overhead „„ 15 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity . Ld., 6 p.c. Cum. Pref. , 1-126,000) 1 
Blackheath & Grnwoh. District Elec. Lt., Ord. 1,201- 101,200 1 
Blackpool and Fleetwood 3 Shares 21 
Bournemouth and Poole Electric Supply, Limited, Ord.. 18-185 
per cent. Cum. Prei. 10-11 
British o Traction, Lim Tamia veneers: Nos. 1-30, 17-18 
—— 6 per cent. Cm. HI., 20, 001-40, 000 187143 
—— 6 per cent. Cm. Pf., 40.001.60,000 Sane: doms = 
— 6 cent. ual Debenture Stock . 125-128 


British Insulated Wire, 99 No. 1 to 40, 0000 
„ No. 1 to $7,600 sea 


—— 7 per cent. Preference .. Ses Seema olen saes 
Brush Electrical , Limited, — es 1 4 
. 6 per cent. Pref. . „„ 
por dent. Debenture Stock ............ e 108-118 
cent. nd Debenture 3 Sater sss 104-107 
Callender’ 8 * r se Gnas 1114 
. Pral eS ELS ERAS EAN 
Central London Railway, Ordinary. seisis 10-10} 
~ Pref. Half-Shares.... a. os ereccscccees „eee da 
Charing Cross and 8i Strand. on ©0829 C0 C808 S828 OE COE M Ge 10- 
——- 80 001-50, 000.0 ccc cc ccc cccemccccccnececcecceses 103 
— pet cont, Ci are 7785 „„ E aclee ¢seeis’ 
— city Com errroy TT rrr Ty ys 7 
cent. De antares Oe „ „„ Of GS GF oD 00 awpeve ce 110-113 
Otay of Lon on, Ordinary .. Gpeeeoe ee ee ee ob Cade ae 11-18 
6 per eont, Cumulative Pre 


5 per cent. Debenture Stock . 
Otey and South London Railway, Consolidated Ordinary ... 


— f per cent. Debenture Stock ae 00 as 22222 
— — Pref. aa e -s e. 1714 
County of London and Brash "prov, Mos. Light Go., Ord... 1111 
——— 6 per cent. Cum. Prei ... os ee l4 
——— 4; per cent. Debentures Prov. Certs. ............ 81-84 
Orompton and Oo. seseee ee oe ee HEJ oe e ee ae on 4 
— 5 or a ar a 8 di 363 24 
Bdison and Swan Un Ordinary.. soea ea cares ies acdaceesos 
——— é per cent. Deb. Stock, Red 98-97 
Bdmundsons’ compere: orp., , Led., „ Ord. Shares, ‘1-17,400 
Bleotric Construction, Limit 
——- per cent. Cumulative Fr...... 
cent, Perp. lst Mort. Deb... rrr as 1 
W. T. — Wor , Ordinary ..........0: — 
— 7 6222 „„ oo oo 0 at an at ao an = 
4 ‘per cent. B svea oo 2 oo mn oo an as 110-113 
Im perial ways, Lim 6 %%% % ] eee 00 00 3 
India 5 Gutta Perona, and Telegraph Works ...... 21-23 
t. Debentures ........ asos a ao oo ao cocs 100-104 
Lendon Been ly) 5 S 154 
5 
—— 4 per Debent ture Stock, B Red... 106-107 
Metropo’itan An Lleotrio Pr tod, . be , 500 10 18-16 
—— t t. First Mortgage Debe a n 100 117.119 
per oen nture : 
National. N Gn ũ] sccdvesneswiwinyecs 5 6-54 
t. Cum. First Pref. .....casccsccccccces 21 10 18-14 
ERT hee 8 Cum. Second Prei 10 18-14 
—— per cent, Non. Cum. Third Prei... 5 5-5 
——— 8} per cent. Deb. Stock, Ne.... 100 dW. 101 
New General Traction, Limited, Ordinar ggg 6 
5 eas Cum. , ð 8 5 
Notting, Electric Lighting Company, Limited ........ 10 16-1 
Oriental ted, 1879 © oo oo — m a sooo oo co oo ao os cw — 7 13 
— 4 Snares, MOT —4ũñ4 2ũ2444«««%.; 63 1 
Oriental one Bleotric Company.. 1 
Oxford o, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 | 5 HA 
Potteries Electric , Lå., , Nos. 26,067-40,000 ..| 10 184-1 
———— per cent. Cum. Pref. Nos. 1-90, tisecéaxesa| 10 10711 
Royal . Montreal., caine seetews ee 11 180 
AA per cent. hares Mortgage Debentures | 100 108-106 
South Electric Supply, Ording 8 
St. James's and Pall Mall, ted, „ 6 16-3 
7 per cen 00 08 00 so ao ao Oc sb an co as ae ao œœ -» 6 
Construction and Main — 22 2 87 
V * 108-106 
Telegra: U ary e@aseeces LEE SEE KIE] 
sported eek A hatte Pret apuse erretreta en: 2 15 
W en See enna eee 
W Blectric Supply, Ordinary ee $ 141 
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NOTES. 


Tesla Patents.—The Tesla Electric Company of New 
York have recently been successful in a lawsuit against a 
Philadelphia firm for infringement of the Tesla patents for 
multiphase motors. 

Telephones in Norway.— We notice that the 
Storthing at Christiania has authorised a State loan of over 
14 millions for the purpose of extending certain railway 
works and the telephone and telegraph systems in Norway. 
The telephone system especially is said to need increased 
outlay to enable it to cope with the great number of new 
subscribers asking for connection. 

Northern Society.—Mr. Samuel Joyce, the hon. 
secretary of the Northern Society of Electrical Engineers, 
informs us that the address of the society in future will be 
Fern Holm, Barrington-road, Altrincham, and that all 
communications respecting the society’s meetings, etc., 
should be sent to him there. We understand that the pro- 
gramme for the new session is about to be issued. 

A Novel Wedding Carriage.—News. comes from 
Dover of the eccentric fashion in which a bridal party 
went to church. It appears that an employé on the Corpo- 
ration electric tramways wishing, to get married in style, 
proceeded with his bride and the wedding party to go to 
church in a special electric tramcar. The car was decorated 
with white ribbons, and caused some amusement as it pro- 
ceeded through the streets. 

Canal Traction.— We understand thata company called 
the Erie Canal Electric Traction Company, with a capital of 
£1,000,000, has recently been formed in New York to 
undertake the introduction of electricity as a motive power 
upon canals. It is stated that the company intends not only 
to equip the Erie Canal, but all the canals in the United 
States, France, and Holland. We hope that the capital of 
the company will prove sufficient for the ambitious project. 


Electricity in Powder Mills.—Considering the fact 
that electricity is so largely used for exploding mines, and 
that the slightest spark in a powder mill is likely to wreck 
the same, it is interesting to note that the induction type 
of electric motor is being largely used in the new powder 
factory of the United States Naval Department. The 
absence of a commutator and of all electrical connections 
to moving parts makes the induction type of motor of 
great use in such a position. 

Wireless Telegraphy.—In view of our leader last 

week, it is interesting to note that the Wireless Telegraph 
Company are to send out five of their expert assistants to 
South Africa with six sets of apparatus. It is said that 
they will leave Liverpool on Nov. 2. We are afraid this 
provision of wireless telegraphy for our army will only 
arrive where it is wanted after the army corps has 
rendered communication safe. Captain Kennedy, R. E., is 
to take charge of this important work. 
German Submarine Cables.—The first cable ship 
to be built for a German firm is to be launched from Port 
Glasgow at the end of this month. It is interesting to note 
that, although the Cologne people are exceedingly proud of 
the fact that a submarine cable is to be laid by a local firm 
across the Atlantic, the cable company in question has 
found it advisable to obtain their cable ship from Great 
Britain. There are rumours that the same firm have 
other cable orders in hand, and there is every likelihood of 
its competing for cable extension work in future. 

Institution of Civil Engineers — The opening 
meeting of the new session will be held on Tuesday, Nov. 7, 
when Sir Douglas Fox will deliver his presidential address. 
This will be followed by the presentation of the medals and 


prizes awarded by the council. The first meeting of the 
session for discussion of papers will be held the following 
Tuesday, Nov. 14, when the papers to be read will be: 
“The Waterloo and City Railway,” by H. H. Dalrymple- 
Hay, member; and “The Electrical Equipment of the 
Waterloo and City Railway,” by B. M. Jenkin, associate 
member. A discussion highly interesting to electrical 
engineers should follow these papers. 

Lighthouses and Wireless Telegraphy.—We 


gather from the daily Press that a successful installation 


of wireless telegraphy has been established on one of the 
most dangerous parts of the French coast between light- 
houses some 35 miles apart. The part on which this instal- 
lation has been made is on the Ushant coast, and will be well 
remembered in connection with the wreck of the ill-fated 
“Drummond Castle.” The preliminary experiments, says 
a Brest telegram, have been carried out by Lieutenant 
Tissol, of the French navy, on behalf of the Government, 
and the installation connects the Stiff Lighthouse, on the 
Isle of Ushant, with the new lighthouses constructed on 
the Isle Vierge. 

Overcrowding of Tramoars.— We understand that 
in Liverpool the introduction of electric tramways has led 
at certain times of the day to considerable overcrowding 
on the electric cars. In one case brought to our notice 
such a large number of people crowded on to a car that it 
was unable to negotiate one of the gradients met with on 
the route. It requires that the local regulations in this 
respect should be strictly enforced if English tramways are 
not to become as unpleasant to travel by as those in 
America sometimes are. The regulations as to the number 
of passengers to be carried on omnibuses and cabs are 
rigidly enforced in most towns, and the fact that the cars 
are owned by municipal authorities should not give 
immunity from police intervention when the stated 
capacity of the tramcars is exceeded. | 

The Height of Trolley Wires.—A deputation was 
last week received by the Glasgow Corporation Tramways 
Committee from boilermakers and engineering firms with 
reference to the height of the trolley wires of the electric 
tramways. The deputation complained that these were 
too low to admit the free passage of large boilers and 
pieces of machinery. It was pointed out by the committee 
that the trolley wires are 21}ft. above the level of the 
roadway, or 4ft. higher than the railway bridges. The 
final arrangement come to was that the height of the wires 
shall continue as at present, but that when firms have 
boilers to be taken along the streets they will give previous 
notice to the tramway department, who will arrange for 
this being done in the eacly hours of the morning, when 
the wires will be temporarily removed where necessary. 


Free Wiring in Ayr.—The reasons given by the 
majority of the Ayr Town Council for refusing the electric 
light department permission to contract to have consumers’ 
premises wired on the so-called free-wiring system are very 
curious. We gather from the debate that it was proposed 
to establish a wiring department, and it was suggested that 
the engineer of the station had already quite as much as 
he could manage. This was the most plausible reason for 
the refusal, the other statements being more or less 
irrelevant. Thus one speaker said that, as the light had 
gone out four times in the course of 10 days, he thought 
no new department should be started. We fancy that 
underlying the opposition there was a certain feeling 
aguinst taking work out of the hands of the electric light 
contractors of the town. There is no reason, however, 
why the free-wiring scheme should not be adopted to 
increase the number of consumers, and the requisite work 
given out to these contractors. 
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Manchester Junior Electrical Engineers.—On 
Saturday last the Manchester Society of Junior Electrical 
.Engineers paid a visit to the Co-operative Wholesale 
Society's printing works at Longsight. In these works 
electricity is used for lighting the whole of the composing 
and printing rooms, and the machinery is also electrically 
driven by Lundell motors of the enclosed type. These 
motors range in size from ł b. h. p. up to 7 b.h.p., and are 
geared to the various machines by means of raw-hide 
pinions working on to cast-iron spur wheels. Mr. A. 
Blackburn, the electrical engineer of the works, distributed 
amongst the members of the society a short description of 
“the installation. At the conclusion of the visit the presi- 
dent, Mr. Haldane Gee, moved a vote of thanks to the 
directors and to the manager for their kindness in allowing 
the society to visit the works. The hon. secretary of this 
society is Mr. H. Rust, who should be addressed at 13, 
Harcourt-street, Gorse-hill, Stretford. 

Institution of Electrical Engineers. — Prof. 
Silvanus P. Thompson will deliver his inaugural address as 
president of the Institution of Electrical Engineers on 
Thursday, Nov. 16. We are not informed where the 
opening meeting will be held, but presume that it will be 
at the Institution of Civil Engineers. After the presidential 
address the premiums awarded for papers read or published 
during the last session will be presented. We are also 
informed by the secretary of the Institution that the 
diplomas will be ready for issue about the end of next 
month. Forms on which the various members and asso- 
ciate members should apply are being distributed. On 
these forms it is made clear that the diplomas remain the 
property of the Institution, and that they must be returned 
to the Institution at any time on demand. Although we 


feel sure that only in extreme cases will the return be 


demanded, it is quite right that these diplomas should not 
be used as credentials after the owners have ceased to 
belong to the Institution. 

Low-Voltage Alternators.—Mr. Alton D. Adams 
contributes to the Electrical World an article on the use of 
low-pressure alternating generators instead of continuous- 
current ones. He claims that the advantages derivable 
from the substitution of a commutator gives an alternator 
a great superiority over low-tension distribution. He also 
adds that the improvement of the incandescent lamp so 
that it can be used for high voltage, and the improvement of 
the alternating-current motor, all tend to make alternating 
currents feasible for low-tension work. We are not quite 
sure from his article as to whether the author is referring to 
multiphase motors, as we do not think that the single-phase 
induction type can well compete with the direct-current 
motor for factory distribution. Still, Mr. Adams advocates 
the use of alternators at 220 volts for even distributing 
light and power to small towns. We think, however, that 
be forgets to consider the great advantage with which 
accumulators can be used for the supply in such towns as 
can be served at the voltage mentioned by him. 


Patent Office Systems.—The system adopted by 
the United States Patent Office of only granting patents 
in those cases in which novelty exists is defective, 
chiefly owing to the fact that the staff of the office is not 
competent to pronounce judgment on all the specifications 
received. It would seem from recent notices of inventions 
for which patents have been issued that the staff recognises 
this, and is now granting applications which are 
obviously absurd. As an example of this, we find that on 
Oct. 3 of this year a patent was issued to C. L. Bucking- 
ham and E. Germann for a method of preventing 
sparking at contacts in circuits containing electromagnets 
or inductive coils. Our readers will be surprised to 
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know that this patent is for the use of a short-circuited 
winding on the electromagnets in question. The device is 
as old almost as electrical science, and we know cases in 
which it was used at least 14 years ago. In spite of this, 
the unlucky inventors are allowed by the United States 
Patent Office to spend their money on the official assurance 
that there is novelty in the device. 

Electric Fans.—An interesting letter in Indias 
Engineering calla our attention to the fact that while it is 
easy to create a draught in a hot room by means of an 
electric fan, the cost of so doing is to be considered. The 
writer of the letter evidently has had considerable experi- 
ence in Calcutta with punkah-pulling machines and rotary 
fans. He claims that the slowly-revolving air propeller, 
direct coupled to an electric motor, is most inefficient on 
account of the slow speed. He proceeds to give a few 
hints as to what he has succeeded in doing with a Th. p. 
motor, which he states is able to pull every punkah in 
one of the large public offices. The writer evidently 
prefers, however, the rotary electric fan, and claims to 
have designed one which, with a consumption of 15 watts, 
is sufficiently powerful to blow one out of bed. He also 
claims that the ordinary fan used for night work takes 
one-seventh of a horse-power. The outcome of the letter 
is that an expert should be consulted before installing 
electric cooling devices in India, and it is evidently the 
writer's idea that he himself should be that expert. 


The Battersea Fight.—The first blow in the struggle 
between the Brush Provincial Electric Lighting Company 
and the Battersea Vestry has yet to be struck, but legal 
technicalities are proceedings. In the first instance it will 
be remembered the Vestry called upon the company to 
remove the mains in Trinity-road, and said that if it were 
not done in seven days they would themselves proceed to 
remove them. The company replied by an interim injane- 
tion restraining the Vestry from interfering with the mains. 
The Vestry are now advised by their solicitor to counter- 
claim for a writ of mandamus to compel the company to 
remove the mains. In view of the decision of the Court 
when this matter was thrashed out about a year ago, it 
would seem to us that the proposed course of procedure is 
a waste of time. This waste of time is the more to be 
regretted as the Vestry are now undertaking to fight the 
Postmaster-General over the question of laying telephone 
mains in the public streets. It seems that the Highway 
Committee will only give its consent to the proposed work 
under certain conditions which the Postmaster-General 
claims the Vestry have not the power to impose. As they 
have only 15 days from Oct. 9 to consider the matter and 
are refusing to do so, it will most likely be taken before 
the proper tribunal. 

Aluminium Manufacture.— Mr. E. Ristori con- 
tributes to the October number of Casster’s Magazine a very 
interesting article on the manufacture of aluminium in 
Great Britain. The information given is of a somewhat 
general character as far as the manufacture iteelf is con- 
cerned, but the article contains a great deal of useful 
information with respect to the uses of aluminium and its 
new alloys. In fact, in this feature we know of no publica- 
tion which is more useful as a work of reference to those 
who desire to make use of aluminium commercially. The 
article contains as a frontispiece a view of the sluice tower 
of the water-power plant at Foyers, and further on in the 
description we notice a very good illustration of the dynamo 
bay of the Foyers factory. These dynamos, of which there 
are five fixed at present, are arranged with vertical axes, and 
are direct coupled to the turbines, which are placed under 
them. The works at Larne for the manufacture of alumina 
are described, and also the carbon factory at Greenock. 


THE ELECTRICAL ENGINEER, OCTOBER 27, 1899. 


515 


Mr. Ristori prophesies that in torpedo boats aluminium may 
be largely used to reduce weight, but of course it must be 
protected by paint in the same way that steel vessels are. 
He also states the electrolytic action on exposed plates of 
aluminium in sea-water is largely due to the presence of 
copper in the same. 

Aberdeen Tramways.— We are glad to see that the 
report of the Aberdeen surveyor (Mr. Dyack) and the 
electrical engineer (Mr. Bell) is receiving the approval of 
the Tramway Sub-Committee. At a meeting of this com- 
mittee held last week resolutions were passed recommend- 
ing the full committee to lay down a double line from 
Castle-street by way of Justice-street and Constitution- 
street, across the links to the bathing stations, the line to 
be electrically equipped. Another important resolution was 
also arrived at, and will be recommended to the committee— 
to construct a single line in continuation of the Bridge of 
Don section to join the light railway constructed by the 
Seaton Brick and TileCompany. A general understanding 
was also arrived at that at certain points where the existing 
tramways required renewal the line should be doubled. It 
was further agreed that Union-street should be supplied 
with electric traction from Castle-street to the end of 
Crown-street, this arrangement permitting of a service of 
cars from the Ferryhill district to the sea beach. As 
regards the system to be used, the committee favour the 
central-pole construction, and hold that this should be also 
used to support the arc lamps for illuminating the streets. 
From what we remember of Aberdeen, we quite agree 
with the committee in their recommendation, and are sure 
that if artistically-designed posts are erected the streets 
will be in no way disfigured by the proposed arrangement. 

Electric Tramways.—lIt is interesting to note how 
fast the earning capacity of the electric tramways, or street 
railroads, as they are called in America, are approaching the 
earnings of the steam railroads in that country. Thus an 
article in the Electrical World states that the annual 
income of the steam railroads in America is estimated at 
£54,000,000. The annual income from the electric street 
railroads is now said to be rather more than £35,000,000 
per annum, while these latter carried 5,000 million 
passengers annually, or 10 times as many as the steam 
railroads. A similar comparison between the earning 

ower of tramways and railways in Great Britain would 
not give a comparable result owing to the fact that the 
street railways in America have been adopted very largely 
for interurban communication. This class of electric 
tramway, of course, competes directly with some railroads, 
usually with disastrous results to the latter. In the same 
article the total invested capital in the street railway 
aystems of the United States is estimated at 8850, 000, 000. 


the universal admiration of the American system of electric 
street railway traction, we feel out of touch with it, 
inasmuch as the American systems have been found 
wanting in many respects when installed in England. 
There is no doubt that English engineers are more careful 
over details than their American confréres, owing largely to 
the fact that they are not bound to accept without question 
the standard articles of a few large contracting firms. 
Series Alternating Arcs.—We understand that the 
San Gabriel Electric Company, of Los Angeles, California, 
are putting down a very large alternating-current series arc 
plant. They propose to use 850 lamps, and will run them 
in series of 100 on a 7,500-volt primary circuit. The are 
lamps are of the Manhattan type with an exceedingly 
simple mechanism. They are designed to take 6'6 amperes 
and 72 volts, which gives an apparent consumption at the 
terminals of 475 watts, The actual watts aré said to be 


are symmetrically placed between the track rails. 


430, which gives a power factor of ‘91. In each circuit 
there will be placed a Manhattan regulating reactance coil, 
so designed that 25 per cent. of the lamps can go out 
without the others being upset. The regulator consists of 
a single automatic action regulating reactance coil in series 
with the lamps. A single coil is swung at one end of a 
lever arm, so that by moving vertically it will enclose more 
or less of one leg of an upright “U” core, the other leg 
acting to complete the magnetic circuit. At the opposite 
end of the lever arm is a weight which overbalances the 
weight of the coil, so that normally the coil is held outside 
of and above the core. When the circuit is completed to 
start the lamps, magnetic attraction causes the coil to be 
drawn down over the core. The action of the weight holds 
the coil in equilibrium when the desired current is flowing 
through the circuit. When lamps are switched off and the 
current tends to rise, the coil is drawn to further enclose 
the iron, the reactance effect increases, and the current is 
thus held constant. This regulation is absolute to within 
one-tenth of an ampere, on any size regulator or at any 
load. 


A Double Conduit.—The Scientific American gives the 
following interesting description of a difficult piece of track 
conversion being carried out in New York, where both 
the Metropolitan Street Railway Company and the Third 
Avenue Railway Company possess the right of way through 
the same street : To operate the latter company’s line by 
independent power system required a separate pair of power 
rails in separate conduits. The Metropolitan conduit had 
already been installed for a year and a half, so the Third 
Avenue Cumpany is pushing the present conduit over to 
one side to give room for the other conduit beside it, 
between the two rails of the track. The difficulties are 
numerous in view of the fact that the track is kept con- 
stantly in service for the Amsterdam-avenue cars, so that 
the men have to work alongside rails which are constantly 
charged. The pavement is first removed and the concrete 
foundation and conduit wall are broken up and removed 
from around the yokes and conductor rail. The track is 


shored up to carry the cars which are constantly running 
over it. 
the gauge of the track, and the old yokes are loosened and 
pushed to one side, carrying with them the old slot rails, 
insulators, and conductor rails. 
then removed in single lengths, and the free ends are fitted 
with slippers to prevent the shoes on the ploughs from 
being carried away. The old yokes are promptly removed 


Temporary wooden yokes are inserted to maintain 


The conductor rails are 


and replaced by new ones fitted for the two conduits which 
While 
each company will have ite own source of power, both will 


: use the same rails. 
When, however, our contemporary proceeds to declaim on | 


The Cardiff Council.— We have several times 
referred to the want of businesslike methods displayed 
by the Electric Light Committee of the Cardiff Council. 
A further instance of this occurred recently, in which a 
report was presented to the Electric Lighting Committee 
by the borough electrical engineer. The report was on 
the cause of recent failures, and contained subsidiary 
reports from certain of the men in the works which were 
flatly contradictory one to the other. We are sure that 
in an ordinary town, or rather a town in which ordinary 
business methods prevailed, these subsidiary reports 
would not have been presented until the truth of 
the one or the other had been definitely ascer- 
tained. In Cardiff, however, a different procedure 
prevails, and the men are to be called before a special 
meeting of the committee, where we presume they will be 
told to fight the matter out. We deprecate very strongly 
this intimate communication between the inferior members 
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of the staff and the committee : it breeds disrespect to the 
borough electrical engineer and weakens his control over 
his staff. We are not surprised, however, to find that the 
same want of system applies in the relations between the 
Town Council and the various sub-committees. Thus 
recently a sub-committee was appointed to deal with the 
law case against Messrs. Ferranti, Limited, and, as was 
necessary, it was given full powers to settle the action at 
any stage if deemed expedient. These powers were con- 
sidered to be much too large for any one section of the 
Council to have, and hence were cancelled. We presume 
that the members think that the whole course of the action 
could be stopped to take a special resolution of the Cardiff 
Council at any part of the proceedings. If the Corpora- 
tion could not trust the sub-committee, it was absurd to 
appoint it at all. 

Compressed Electricity. — Our contemporary the 
Western Electrician exposes the latest feat in the way of 
extracting money from the pockets of the public by means 
of the magical word “electricity.” The wonderful discovery 
in question comprisos the supply of electricity in capsules. 
Our contemporary states that there is an inventor and a 
company with £3,000,000 capital in Wall-street, a few 
shares of stock to sell, mention of the discovery in the 
newspapers, and all the other adjuncts of a grand and 
glorious discovery to ease the burden of the toiler and lift 
the shadow from the brow of the oppressed. Hereafter 
every man can carry around enough electricity on his 
person, in capsules, to run a planing-mill, and the world 
will be the better for it. The citizen, by providing himself 
with a few capsules (sold in pasteboard boxes, by the dozen 
or gross, by all grocers and dealers in notions), may become 
his own electric light plant, or he can run an automobile 
from New York to San Francisco. The cost will be some- 
what cheaper than for the same amount of quinine and will 
be about the same as for a similar quantity of calomel. 
Being electricity, the capsules are very exhilarating, and 
when taken internally they are a specific for chilblains, 
mumps, and that tired feeling. They contain a wonderful 
white powder, that, for power generation, is simply dis- 
solved in water, making a battery solution in which no 
copper is necessary. The capsule electricity is cheap, too, 
as light can be produced at less than one-fifth of a mill per 
lamp-hour, or about one-twenty-fifth of the present cost. 
Not the slightest knowledge of the old electricity is 
necessary for the user of the new kind, and the tabules 
will keep for years in any kind of climate without losing 
strength. Children cry for the capsules, and no family 
should be without them, for if they are once used they 
will be always used. Further details of this remarkable 
invention are to be found in the New York papers. 


Electricity and Sanitation.—We referred in a 
recent issue to the fact that electrolysed salt water was 
being used at Havana for disinfecting the drains, and we 
have now obtained from the Electrical World the following 
further details of the plant installed by Mr. A. E. Woolf 
in the town. This plant consists of two 250-h.p. engines 
coupled by means of belts and countershafting to four 
Crocker-Wheeler dynamos of 100 kw. These machines are 
wound to give 4,500 amperes at 12 volts. There are eight 
electrolysing vats, into which sea-water is pumped from the 
bay. In each vat are 417 positive electrodes and 425 nega- 
tive zinc electrodes. The current is six volts per vat, the 
vats being run two in series. The positive electrode being 
the one subject to attack from the gases evolved, is formed 
from an alloy of platinum and iridium, which material is 
not acted upon by nascent chlorine. This electrode is 
immersed at a distance of about jin. from the negative 
electrode, In the process of electrolysis, the positive 


elements resulting from the decomposition of the sea-water 
gather at the negative electrode and the negative elements 
at the positive electrode. Thus oxygen and chlorine appear 
at one electrode and hydrogen collects at the negative elec- 
trode, whence it rises to the surface and escapes into the 
air. The chlorine and oxygen at the positive pole unite 
with the bases, forming hypochlorites, which have long 
been recognised as most powerful disinfecting agente. The 
solution thus contains the hypochlorites of sodium, mag- 
nesium, potassium, and calcium, and traces of bromine and 
iodine, The firat-mentioned compounds are so unstable 
that the instant they come into contact with organic matter, 
such as germs, bacteria, etc., they are immediately split up, 
and the chlorine, on account of its great affinity for 
hydrogen, unites with the hydrogen contained in the 
organism, nascent oxygen is liberated, and exerts a destruc- 
tive disinfecting action. The sewers and unpaved portions 
of Havana have already been treated, and as fast as dis- 
infectant can be manufactured it will be put to other 
effective uses. The capacity of the present plant is 
160,000 gallons every 24 hours without crowding, the 
strength of the product being 90 grains of available 
chlorine to the gallon. The experimente are said to be 
very satisfactory. 

Constant-Current Transformers.—A few months 
ago we gave some details of a system of series arc lighting 
with alternating currents in use by the Hartford Electric 
Lighting Companyof America. Prof. W. L. Robb, on the 27th 
of last month, read a further communication on this subject 
before the American Institute of Electrical Engineers. The 
principle of the system of the constant-current transformer 
is practically the same as that of the transformer used with 
the Ferranti rectifier. It was stated by Prof. Robb, however, 
that in America they could not obtain a rectifier that was 
at all serviceable, but we cannot understand how he was 
unable, as stated, to import one from Europe. We need 
not refer again here to the construction of the transformer 
itself, or give again the details of the moving coila which 
enable constant current to be obtained from it. Some 
interesting tests, however, of this transformer are given in 
the recent paper. It was found that if a constant current 
was maintained while the number of lamps was decreased 
that the length of arc on each lamp increased. Thus the 
voltage on an individual lamp was about 10 volts higher on 
quarter load than on full load for the same current. It 
has therefore been deemed advisable to so design the cam- 
shaped segment on which the weight is applied that the 
current through the lamps is decreased when the trans- 
former is lightly loaded. In this way the lamps are run at 
constant voltage across their terminals. A test of two 
100-light transformers gave the following average results: 
at full load the efficiency was 961 per cent., while the 
power factor was ‘78 ; at half-load the efficiency had fallen 
to 92:3 per cent. and the power factor to 44, while 
at one-quarter of full load the efficiency was 88:1 per cent. 
and the power factor 24. Of course, these transformers 
are as a rule run on nearly full load, and the number of 
defective lamps in any one evening is seldom likely 
to reduce the load by more than 10 per cent. From 
tests made at. Hartford it is found that 27 per cent. less 
power is taken with this system of arc lighting than with 
the older system, by which a Brush series dynamo was 
driven by a synchronous alternating-current motor. This 
figure is, however, of little value, as no photometric tests 
have been made as to the lighting in the streets. We should 
very much doubt if the lighting is as satisfactory as that 
given by rectified alternating current. | 

The City and Guilds Examinations.—Woe have 
received the report of the examinations department of the 
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City and Guilds of Lendon Institution for the Advance- 
ment of Technical Education for the session 1898 and 1899. 
Comment is made on the exhibition of the students’ 
work which was arranged at the Imperial Institute in 
June last, and which was opened by the Duke of Devon- 
shire, as Lord President of the Council. Turning to the 
classes, these we see, from a comparative table, show 
steady progress. Thus the total number of classes held 
in the 63 different subjects was, in 1899, 1,764, as against 
1,569 in 1898. The number of students and the number 
of examination papers issued also show an increase, while 
the most satisfactory point of all is the increase in the 
number of passes. The number of these for 1899 is 7,962, 
as against 7,553 the year before. Comment is also made 
on the fact that the number of students taking the higher 
course examinations has increased, while also the percentage 
of successes in the honours grade is still maintained. As 
far, however, as the electric lighting and power is con- 
cerned, the increase in students, which amounted to 332, 
is found in the preliminary examination, in which the 
examiners said that considerable improvement was shown. 
For the practical wiremen’s tests, 106 candidates presented 
themselves and 61 passed. In telegraphy and telephony the 
total number of candidates for the examination was about 
the same as last year, but there was a large and satisfactory 
increase in the proportion of honours students. The per- 
centage of passes has also risen considerably. At the end 
of the report extracts are given from the comments of the 
examiners in each subject. A rather common complaint is 
that the candidates do not appear to have a good know- 
ledge of such practical details as they should be able to 
acquire in their daily work. This is largely the fault of 
the students themselves, and not of the teachers in charge. 
It may also, perhaps, be laid to the charge of the excessive 
division of labour now practised in our large engineering 
works, which prevents apprentices obtaining a thorough 
knowledge of their work. In glancing through the list 
of prizes awarded in electrical subjects, we find that the 
Northampton Institute in London heads the list, as its 
students have secured four prizes, while the Municipal 
Technical School at Birmingham comes next with three 
successful students in electrical subjects. 


Opposition at Leicester.—The article which appeared 
in our last week’s issue describing the electric lighting 
station at Leicester, will have proved to our readers that 
every care is being taken by Mr. Colson and his assistants to 
ensure that Leicester should not be behind other towns in 
electric lighting matters. It is disappointing therefore to find 
that on Tuesday last, the day before the consideration by the 
Town Council of Leicester of the proposed extensions of 
the works, that an engineer should write to the local papers 
depreciating the work already done and the proposed new 
works. The gentleman in question signs himself as an 
associate member of the Institution of Mechanical Engi- 
neers, and as late of the Institution of Electrical Engineers. 
We should presume from his letter that he took such a 
gloomy view of the prospects of electrical engineering that 
he found it quite useless to continue his support of this 
last institution. To come to the real objections raised in 
the letter, we find that the price charged for power—i.e., 
2d. per unit—is said to be so much greater than that at 
which power can be produced by a steam or gas engine 
that it is quite incapable of attracting consumers to put 
down motors. The correspondent states that with 2d. per 
unit in an ordinary factory the horse-power will cost £25 
per annum, as against £10 as produced by steam or gas 
engines, This comparison may be fair for large loads, 
but it neglects entirely the size of the motors used or of 
the steam or gas engines. To put the matter briefly, 
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for places in which small power is required electricity 
at 2d. per unit is very hard to beat if the cost of 
upkeep of steam or gas engines is taken into account. 
In those cases where large power is required, we 
are sure that the electricity department at Leicester 
would be prepared to give a reduction. The next 
argument against the extension of the present system 
in Leicester is that alternating currents are used. In 
the face of the great distances over which light has to be 
supplied, this argument falls to the ground. The com- 
plainant finally has a good deal to say on the unsteady 
pressure of the light. He points out that if this should be 
excessive the consumers have the right to complain to the 
Board of Trade, and then he goes on to cut away the 
ground from under this last argument by stating that he 
bas ascertained that the Board of Trade have had no such 
complaint. We trust to hear before going to press that the 
Leicester Corporation have taken the right view of this 
question, and that they have authorised Mr. Colson to get 
new plant laid down as quickly as possible. 


Aluminium Cable Joints.—In consequence of the 
price of copper being so high, aluminium is coming greatly 
into favour with electricians as a substitute for it. The 
demand for it seems to be growing considerably, especially 
in America. The new wire has not yet been used much 
in England, the most notable example up to the present 


being Northallerton. A difficulty is found, however, with 


aluminium which does not exist to any extent in copper— 
namely, the fact that it is not at all easy to solder 


aluminium. Of course, this is extremely awkward. when 


it comes to the question of making joints on aluminium 
cables. We notice in the Electrical Review of New York 
an illustrated article dealing with methods patented in 
Germany, by which this difficulty may be overcome. Five 
illustrations are given, in the first of which is shown a 
simple connector consisting of a slotted tube of aluminium 
with the end holes slightly coned. The wire ends are 
thrust through from the outside, bent around through the 
slotted hole, their ends burred by means of a hammer and 
hand vice, and then slightly drawn back. In the second 
illustration a method is shown by which the cable is 
clamped up. The halves of this clamp are screwed 
together and made fast by a pin driven through. the 
threaded part. The third method described is also an 
arrangement for clamping cables. It is simply a short 
tube with numerous set screws in it, so arranged that they 
will bind tightly the end of the cable into the tube. The 
next form of joint shows a simple and ingenious arrange- 
ment, consisting of a double-coned aluminium tube. A 
round conical wedge, having an axial hole through it, is 
started on the middle wire of each cable end. When the 
two are thrust into the opposite ends of the coupling, 
the butts of the wedges meet, driving the wedges home, 


| and expanding the cable so it cannot pull out through the 


ends. Finally, a simple screw coupling is shown, with 
expanded ends, the whole being made in two longitudinal 
halves. This is intended for large wires and cables, and is 
said to be satisfactory in operation. Our contemporary 
thinks that none of these methods seem to be more satis- 


| factory than the tube unions used in the U.S.A. It then 


goes on to describe a good, simple, and satisfactory joint 
on the American method, which is as follows: take a sheet 
of aluminium, of a thickness of about one-quarter the 
diameter of the wire, and cut strips of it so that each edge 
may be rolled around a mandrel toward the middle to form, 
when this is done, a sort of twin tube. One wire end 
inserted in each of these tubular channels, and the whole 
then vigorously twisted with two pairs of pliers or wrenches, 
makes a good, solid and substantial, if unsightly; joint, 


Volts & Revolutions 


518 


THE ELECTRICAL ENGINEER, OCTOBER 27, 1899. 


Neen ne ——- eer eee ene ee ——— —— 


THE INSTITUTION IN SWITZERLAND. 
(Continued from page 494.) 
An excellent detailed description of the tramway motor 
as used on these metre-gauge tramways equipped by the 
Oerlikon Company is given in Mr. Kapp’s excellent book, 


entitled “Dynamo Construction,” an English edition of 


which is to be published at the end of the month. We 
venture, then, to extract from this work the following 
description of these motors : 


Tramway Motor Constructed by the Oerlikon Works for im. 
Gauge, with Pressure, 450 10500 Volts ; Current, 25 Amperes ; 
Simple Gearing, 1: 4:9. 


Oerlikon Tramway Motor. 


The armature of this machine is provided with a series 
ring winding with Arnold’s connections. Consequently 
the number of commutator sections must be double the 
number of coils, since the beginning and end of a coil are 
connected.to separate sections. The connections between 
the coils, consisting of forked conductors, are arranged 
inside the commutator. The possible number of coils, s, 
for a multipolar series ring winding is given by 


8 =P 71. 


In this equation y may be odd or even. If p is an even 
number —i. e., if the machine has 4, 8, 12, etc., poles— then 
the number of coils, s, must be odd. When, however, p is 


C 


Amperes 
FId. A. 


an odd number—i.c., when the machine has 2, 6, 10, 14, 
etc., polee—then the number of coils can be either odd or 
even. It will be an even number when the pitch ie an odd 
number, and vice versd. In the present case 


p=2. y= 29. 8 = 59. 


The commutator has 118 segments. Each coil comprises 
16 turns, so that 


z=16 x 59. z= 944, 


Since the armature is series wound, we have, according 
to formula (25), 


- e=2 N 944 * 10-8, 
60 


or, when N is given in terms of a unit comprising a million 
C.G.S. lines, 

v 

50 


The characteristic for open circuit is given for u = 450. 
The upper curve (Fig. A) refera to the machine as motor, 


e = 18°88 N 
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the lower one as generator. The two curves are not 
identical, since even on open circuit certain losses occur. 
We can, however, without committing any substantial 
error, look on the upper curve as the static characteristic, 


meTRes| Pern Hou 


RisincGRADIENT 
Per THOUSAND 
2 


and thence derive the field characteristic by the aid of the 
relation 


„= N x 1888 x 450 


e = 141 N. 
60 
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In Fig. B, O N represent a characteristic derived in this 
manner, the field strength being expressed as a function of 
the current. In this case an increased speed will be 
obtained, diminishing the field strength. For this purpose 
resistances can be switched in parallel with the field 
windings by means of a “controller ” provided on the plat- 
form of the car, so that a larger or smaller proportion of the 
field current can be withdrawn. At normal speed this 
resistance is entirely thrown out of circuit; the wholecurrent 
consequently passes through the field windings. For 
quicker speeds the field winding is connected in parallel 
with an adjustable resistance, and it at once becomes clear 
that by varying this resistance (which is effected by the 
management of the lever of the “controller ”), the speed 
of the car can be varied at will. In order to obtain a 
slower speed than that which is produced when the whole 
of the adjustable resistance is switched out of circuit, the 
resistance of the exciting circuit must be diminished. 

The method of obtaining intermediate speeds between 
the normal and the greatest possible speed have no great 
interest for us, since it is clear that by having a sufficient 
number of contacts any desired amount of adjustment 
may be obtained. It is, however, of great importance to 
settle the maximum speed. This limit depends on the 
ratio of the resistance of the field circuit to the smallest 
resistance which can be put in parallel with it by means of 
the controller. We will assume this ratio to be equal to 
2 : 1—that is, the smallest resistance in the shunt circuit is 
equal to half the resistance of the field circuit. Then when 
the lever of the controller is set at highest speed,” one- 
third of the current will flow through the field circuit and 
two-thirds through the shunt coils. The field characteristic 
should then be drawn so that the abscissæ denote three 
times the exciting current. We thus obtain the dotted 
curve, O N’. The speed of the car naturally depends not 
only on the position of the controller lever, but also, and 
to a still greater extent, on the load, the state of the road, 
and the incline over which the car is passing. In order to 
obtain a definite idea of the working of a motor, we must 
represent both the tractive force and the velocity as func- 
tions of the current strength, and this for both the limitin 

itions of the controller lever. When the latter is 918950 
in the position denoted by normal speed,” the field-magnet 
circuit is not shunted, but carries the whole of the current ; 
in the position denoted by highest speed,” the smallest 
resistance alone is included in the shunt to the field circuit, 
the latter carrying one third of the total current. 

We must now, in the first place, determine the relation 
between current strength and tractive force. The torque 
of an electromotor is given in absolute units by 


2 Y No co 
10 r 


where c, represents the current, in amperes, flowing through 
a branch of the armature circuit. With a four- pole machine, 
possessing a parallel wound armature, co represents one 

uarter of the total current. In the present case, where 
the armature is series-wound, co represents half of the total 
current. The torque may be expressed in metre-kilo- 
gramme units by dividing the above value by 9°81 x 10°. 

e then have 


M=2P Nie „ 19-8 
61°6 
If c represents the total current, then in the present case 
C= 2 Co. 


Expressing N in terms of a million C.G.S. lines, and 
inserting the values of p and z, we obtain 


M = 18°88 N C. 
61˙6 
From this equation alone the velocity of the periphery 
of the wheels cannot be determined; we must know the 


gearing ratio, the wheel diameter, and the transmission 
osses. The gearing ratio is determined as 1: 4'9. 

We will so choose the diameter of the wheels that with 
U=6500 a car velocity of 15 km. per hour will result. 


The speed per minute is thus see = 250m. The wheels 


55 = 102 revolutions per minute. The 


4'9 
circumference of a wheel is therefore 105 = 2°45m., and the 


245 760 
T 


esign, this diameter is sufli- 


therefore make 


corresponding diameter is equal to 


As may be seen from the d 
ciently great, since the lowest point of the motor case is 
7cm. above the wheel guard. If the gearing ratio were 
1 : 1, then, neglecting the transmission losses, the tractive 


force would be = kg. Since, however, the gearing ratio 


is 1 : 4'9, the tractive force must be increased in this ratio. 
Once more neglecting the transmission losses, we find 


4'9 
M; 

e = 9.6 N : 
or, taking into account the value of M as previously 
obtained, 

T, = 3°86 N C, 


where N is still expressed in terms of C.G.S. units x 10°. 
The tractive force exerted at the rim of the wheels is, 
however, smaller than this owing to the transmission losses. 
These are due to mechanical friction, hysteresis, and eddy 
currents. An accurate calculation of these losses can 
hardly be performed, whilst an approximate one leads 
to results of less worth than those obtained empirically. 
Hence we may assume the following values for these losses 
(excluding those due to ohmic resistance) : 


For c= 25 20 15 10 5 amperes. 
Loss = 15 16:5 19:5 22'5 25 per cent. 
T, = 340 265 184 104 31 
T = 290 220 147 80 28 


In this table the value of T, has been calculated from the 
above equation by the help of the characteristic curve. 
The values of T. — that is, the actual tractive force realis- 
able — have been determined with regard to the losses 
occurring. In Fig. B is given a curve expressing the rela- 
tion between tractive force and the current strength. The 
unbroken curve, OT, applies to the full excitation, whilst 
the dotted curve, OT’, applies to a field excitation of one- 
third its full value, and thus refers to the maximum speed 
For equal current strengths the tractive force is naturally 
smaller for the diminished than for the full field excitation, 
the velocity in the first case being greater than in the second. 

We now proceed to determine the speed as a function 
of the current strength. Since in tramway motors the 
brushes are not capable of displacement, no correction for 
back turns is requisite, and we nay at once obtain the 
number of revolutions from the E.M.F. of the supply 
mains and the field characteristic. Under E.M.F. we 
naturally must not include the full pressure of 500 volts, 
but the difference between 500 volts and the drop of 
pressure due to ohmic resistance. We can reckon this 
drop of pressure from the data relative to the winding of 
the machine. We thus obtain for the machine when warm: 


Ohms 

Armature resistance ..........c cece cece eccccs q 1'1 
Field-magnet resistancgcdce . . 1°65 
Total resistance TA EE ern ee 2:75 


Let us now, from the point A (Fig. B), which corre- 
sponds to the full pressure of 500 volts, draw a straight 
line, A B, under an angle whose tangent corresponds to 
the resistance of the machine; the ordinates of this line 
givo the E.M.F. which must be induced in the armature 

r the various current strengths. For the “highest 
speed” we must take one-third of the above value of the 
field resistance, and we thus find for the induced E.M F. 
the dotted line A B’. | 


Denoting by ¢ the induced E.M.F., then 


e=2N 2 107, 
60 
For greater convenience of calculation we will express u, 
the number of revolutions per second, in terms of the 
velocity of the car, meas in kilometres per hour. 
Denoting this velocity by K, then, remembering the above 
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Details of Oerlikon Tramway Motor. 
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assumption that a revolution speed of 500 corresponds to a | since diminishing the velocity below its normal value is 


car velocity of 15 km., the relation follows: 
Ie 500 500 
a Te" 60 x 15 


e 18·88 NK 


0 a é i 
e=105 NK. K iDEN 


always attended with a loss of energy, it is desirable, when 
possible, to avoid doing so. This is naturally only possible 
when the velocity of the car on full pressure —i. e., the shunt 
resistance being altogether out of circuit—lies within the 
permissible limits. The efficiency of the car will naturally 
turn out by so much the greater in proportion to thé 
fraction of the whole run during which the motor was 


By the aid of this relation we can determine the car | worked under normal conditions ; and in order to be able to 
velocity corresponding to various current strengths both | criticise the motor we must know the relation between car 
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or “normal” and “highest velocity.“ The curves K K 
and K K’ in Fig. B exhibit the car velocity as a function 
of the current strength for “normal” and “highest 
velocity.” 

The conditions of working of the motor are fully 
expressed by the remaining curves. We can by means of 
these determine beforehand the current and the car velocity 
corresponding to any given load and gearing ratio. It is 
self-evident that, whilst the conductor can decrease the 
speed of the car at will by the aid of the controller, yet, 
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Details of Oerlikon Tramway Motor. 


velocity and gradient. We now proceed to determine this 
relation, in accordance with the assumption that the car 
55 two motors, and that its rolling weight when fully 
oaded amounts to 8,000 kg. The traction coefficient may 
be taken as 15 kg.—i. e., in order that the car should be main- 
tained at a suitable velocity on a level road, for every 
1,000 kg. rolling weight, a tractive force of 15 kg. is 
necessary. For stretches with a downward gradient a 
emaller tractive force is naturally sufficient, whilst for 
upward gradients a greater tractive force will be required.. 
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If each car two motors, each machine must 
generate half of the tractive force. The tractive force 
exercised.on the periphery of the wheels has the value 
given in the following table: 


Tractive force in kg. 
Two One 

i motors. motor. 
On a downward gradient of 10 in 1,000 ..... ...... 40 20 
On a downward gradient of 5 in 1 000... ......... - 80 40 
On a level road u ..cccscescescsscnscessonccncoesoeesenes 120 60 
On an upward gradient of 10 in 1.000 200 ... 100 
On an upward gradient of 20 in 1. 000 . 280 ... 140 
On an upward gradient of 30 in 1,000 .............0 360 ... 180 
On an upward gradient of 40 in 1. 000 . 440 ... 220 


In order to determine the car velocity and the neces 
eurrent for any particular gradient, we take the correspond- 
ing tractive force from the above table and enter it in 
Fig. B. The absciasa of the corresponding point of the 
curve O T gives the current strength, whilst the point of 
intersection of the corresponding ordinate with the curve 
K K gives the car velocity. For example, we find that on 
a level road T=60. The abscissa of the corresponding 
point on the curve O T is 8'4 amperes, and the ordinate 
corresponding to 8'4 amperes cuts the speed curve in a 
point indicating a car velocity of 18:8 km. per hour with 
the controller adjusted for normal speed,” the total energy 
consumed amounting to 16°8 amperes at 500 volts. This 
amounts to 168 x 500 = 8, 400 watt-hours, so that the car 
requires 185 = 446 watt-hours per kilometre of the 
journey. The efficiency of the car is therefore about 
73 per cent. 

In a similar manner we may determine the current and 
car velocity for other gradients. The results are repre- 
sented graphically in Fig. C. The axis of abscissx is 
graduated in gradients per thousand, and the ordinates of 
the curve i i give the current strength, while those of the 
curve K K give the car velocity for normal speed.” In 
a similar manner the curves i i and K K’ give the current 
and car velocity for quickest speed.” Taking from 30 km. 
to 32 km. per hour as the highest permissible value for the 
car velocity, Fig. C shows that with a fall of 10 in 1,000 
the controller should be set at “normal speed.” Ona level 
road we may set it at “quickest speed.” Similarly, it is 
shown by the curves that the limit of the current strength 
(26 amperes for each motor) will be reached on “ quickest 
speed ” with an upward gradient of 32 in 1,000. If the 
gradient is greater, then, in order not to overload the motor, 
the controller must be set at normal speed.” With the con- 
troller in this position, on an upward gradient of 40 in 1,000 
the motor requires 20 amperes, and the car velocity amounts 
to 12°6 km. per hour. From Fig. B it may be seen that 
with 25 amperes the tractive force amounts to 290 kg. ; 
this corresponds to an upward gradient of 


2 x 200 ~ 120 _ 67 in 1,000. 

80 

The car can therefore negotiate an upward gradient of 57:5 

in 1,000 without the motors being overloaded. For short 

intervals still steeper gradients might be negotiated, each 

motor being for the time supplied with more than 
25 amperes. 


THAWING WATER-PIPES. 
BY W. M. WATSON. 


The following is a verbatim extract from one of a series 
of articles by Mr. Watson appearing in the Canadian Engi- 
neer on “ Water.” In the article in question the author 
deals largely with the prevention of the trouble arising 
from frozen water-pipes, and suggests several precautions 
which tend to that end. Still, after pipes have been 
frozen, subsequent damage from floods when the water in 
the pipes thaws can largely be prevented by different 
artificial methods of melting the ice. For this purpose 
electricity has been largely used in America. Thus Mr. 
Watson states that hundreds of frozen pipes were thawed 
out last year by the electrical method, both quickly and 
at a far less cost than when the dirty steam-kettle is used. 
He proceeds to quote the report Mr. Hiem publishes of 


out by live electric currents. The attention of Mr. Wood 
was drawn to a service pipe that could not be thawed out 
by a steam-boiler, nor could the kink in the pipe that was 
frozen be reached any other way until warmer weather 
should set in, so Prof. Wood consulted Prof. Jackson, and 
both together they tried to thaw out the obstinate pipe 
by electricity, and succeeded beyond their expectation, and 
then they introduced the system generally. Mr. Hiem 
goes on to aay : 

“I will now give you the computations Prof. Jackson 
was kind enough to give me, and which have been verified 
in the different cities where the conditions were proper and 
the thawing successful. To thaw out lead or iron services 
up to 14in., you should use from 200 to 250 amperes; if 
you are not able to get more than 125 amperes, it will 
take four times as long. If you use over 250 amperes 
you are liable to get into trouble by overheating the cor- 
poration stopcock and all other brags connections. Wrought- 
iron pipe must be watched very closely so that the joints do 
not heat; it has lower resistance, higher conductivity, requir- 
ing more current in order to make more heat, therefore you 
must watch the unions—that is, where the heat occurs. It 
is necessary to use a source of current which does not affect 
the electric light lines or other transmission lines; if current 
is taken from them, danger may result. We have therefore 
ordinarily used a transformer in the work, but in some 
cases have used dynamos directly. The source of current 
should have a pressure of not less than 50 volts. To thaw 
out 500ft. of a 6in. main in half an hour requires 800 
amperes ; if you are unable to get more than 400 amperes 
it will take four times as long, or two hours. Eight hundred 
amperes will thaw out 500ft. of a 12in. main in one hour, 
and a 24in. main in two hours, etc. The source of current 
for water-mains should have a pressure of not less than 
200 volts. 

“Tn preparing to thaw out a water-main, connect with 
two hydrants, winding the wire around the hose nozzle. 
Screw hydrant nozzle-cap up to the wire, making a close 
connection. Commence at open end where there is no 
frost with 800 amperes or less than 200 volte and thaw, 
say, 500ft. at a time. Water should be kept running 
for at least an hour after the main has been thawed, as 
it will take that length of time before the water will be 
slightly warmer. Three-quarter of an horse- power will thaw 
a Gin. main in half an hour per foot length; 0 h.p. will 
thaw a lin., and 3 h. p. will thaw a gin. service pipe in half 
an hour per foot length. There is no danger from electro- 
lysis on account of the short duration of the thawing 
process and the ground being frozen. Herewith are the 
directions for thawing service pipes up to 14in. in diameter, 
which were prepared by the university of Wisconsin. 

“The current which is required for thawing service 
pipes satisfactorily is from 200 to 300 amperes. The source 
of current should have a pressure of not less than 50 volts. 
Where electric light lines carrying alternating currents are 
available, a transformer or transformers in parallel may be 
used as a source of current. It is very important that 
direct connection of pipes to house lines be avoided, on 
account of danger of fire in which the house is placed b 
such connection. Where alternating currents are not avail- 
able, continuous-current feeder lines may be used, but 
these should be entirely separated from the distribut- 
ing network of conductors. The way in which the 
appliances should be connected when an alternating 
current is used with transformers is as follows : 
The secondary leads from the transformer should be 
quite large, such as No. 3 B. & S. gauge or larger. In 
making connection to the pipes one of the secondary 
leads should be taken into the house to which the frozen 
service pipe leads, and contact made at that point by some 


' form of metallic clamp, or by simply giving the conductor 


two or three tight twists about the pipe at any point where 
the pipe is exposed or at a faucet in the house. The other 


secondary lead should be put in contact with the water 


system outside of the house and in asimilar manner. This 


contact may be made at a hydrant or at an adjoining 
‘service box, or pipes in a neighbouring house. 
are two houses near together, each with frozen service pipes, 


When there 


the two secondary leads may be connected to. the pipes 


Mesers. Wood and Jackson's successful work in the thawing |. within these houses, and both frozen service pipes thawed out: 
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at once. While the thawing process is going on the faucet 
should be open in the house to which the service pipe leads. 
In one of the secondary leads should be inserted a water 
resistance, which consists for convenience of a bucket of 
‘water containing a bowlful of salt and two sheet iron or 
copper plates, to which the ends of the severed lead are 
attached. This serves to control the current. In the 
primary leads from the electric light line to the transformer 
it is highly desirable to have a fuse in each lead and an 
ampere-meter. When all connections are made the plates 
are placed in the bucket, and are then moved towards each 
other until the ampere-meter records a proper current. If 
the primary pressure is 1,000 volts, and the secondar 

pressure 50 volts, the current should ordinarily approac 

15 amperes. If the primary pressure is 2,000 volte, and 
the secondary pressure is 50 volts, the ampere-meter 
reading should ordinarily approach 7:5 amperes. Water 
ordinarily begins to flow in a time not much less 
than 10 minutes or not greater than one hour. If 
the secondary current is quite close to 300 amperes, the 
period seldom exceeds one half-hour. The frozen pipes are 
often split by the action of the frozen water, and these at 
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THE BRUSH INDUCTOR ALTERNATOR. 


In our last issue we described fully the Ganz inductor 
alternators installed by the Brush Electrical Engineering 
Company at Leicester. This description was made more 
valuable from the fact that detailed drawings were avail- 
able. We are this week able to give a little information 
about a 600-kw. alternator manufactured by the Brash 
Company for the Sheffield Corporation. The illustration 
of this machine shows that it is coupled to two of the 
Raworth Universal engines. The machine is noteworthy 
from the fact that it is the largest of the inductor type 
working in England, and also because it is designed for 
the high frequency of 100 complete periods per second. 
While we regret that such high frequency should be 
still used in this country, we are pleased to see that 
the inductor type has been successfully adopted for this 
frequency. We are informed by the manufacturers that 
the machine was given a six hours’ official run on Aug. 9, 
and that it has been in regular service at Sheffield ever 
since. The combined efficiency, as aseertained at the time 
of the test, is said to be 82°75 per cent. at a full load 


Fic. 1. View of the Brush 600-kw. Indnetor Alternator at Sheffield. 


once begins to leak when the ice is thawed away. For this 
reason it is desirable to have a plumber where he may be 
readily called upon to care for the leaky pipe. The 
electric current when properly used will not damage 
the pipes. It is desirable to watch brass and iron con- 
nections to lead or iron service pipes, as they sometimes 
heat on account of poor contact. if such heating appears 
to be excessive, the current may be reduced, with 
a resulting increase in the duration of time for 
thawing. After the pipe has been thawed it is desirable 
to let the water run continuously for a considerable time, 
inasmuch as the ground all round the pipe is frozen, and 
the pipe is liable to freeze up again unless the water circu- 
lates. In closing this paper let me give you an extract 
from an insurance paper as to the financial result of this 
discovery: ‘A slight estimate of the value of the invention 
of thawing-out frozen pipes by electricity to underwriters 
can be found from the fact that in 1898 insurance companies 
paid out nearly 300,000dols. in losses caused by primitive 
methods of thawing-out pipes.“ 


Lancaster.—The Corporation have decided to adopt the overhead 
trolley syetem of traction for the new scheme of local tramways. 


which was not inductive, and 74 per cent. on one-third 
load. In calculating this efficiency the excitation losses 
are included. Although these results are not abnormally 
high considering the size of the machine, it must be remem- 
bered that the test was taken when the engines were stiff. 


Fic, 2.—Indicator Diagram tak 1 on the Universal Engine. 


The maximum temperature ri in this six hours’ run at 
full load was only 34deg. F., nd an output of 720 kw. 
was taken out of the machine at one period of the test. 
The general arrangement of the revolving part of this 
inductor alternator can be seen from the illustration, The 
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armature winding consists of solid copper rods passed 
through insulated tubes in enclosed slots in the iron core. 
The excitation is effected by means of a single coil, as in 
the Leicester machines, which is supported by the iron 
frame of the armature. The Brush Company are very 
pleased with the success of this machine, and expect to 
obtain a large number of orders for others of a smaller 
type, in spite of the fact that they cannot compete in 
prices with the ordinary multipolar type if the same 
efficiency and regulation are guaranteed. The Universal 
engines coupled to this machine are the largest of the type 
made so far. The inductor diagrams which we give in 
Fig. 2 were taken when the load on the machine was 
361 kw., or about 60 per cent. of full load. The speed of 
the set is 200 revolutions per minute. Tho steam con- 


. H. P. 

International Paper Company . . . 7.200 
Pitteburg Reduction Company (aluminium)... . . 3.050 
Carborundum Company . 1. 000 
Buffalo and Niagara Falls Electric Light Company ......... 500 
Electro Chemical Company (peroxide of sodium). 400 
Buffalo and Niagara Falls Electric Railway gs. « 200 
Niagara Falls and Suspension Bridge Railway ..,,..... sess. 250 
Buffalo and Lockport Electric Railway.. . . 380 
Oldbury Electro - Chemical Company. ons 1, 000 
Mathieson Alkali Work 2 2.000 
Cataract Power and Conduit Company (Buffalo) ............ 8,000 
Tonawanda Power Compañnmmm o 4 500 
Union Carbide (of Calcium) Company.. seers iseiti 10,000 
Surface Coating Company (enamelling) . . . .. . . . . . bee 20 
Niagara Development Company (workmen’s dwellings) ... 75 
Niagara Waterworks,..........cccsscssecse sossssosssosssosssossososes 45 
Total amooo „%% —‚— % % „ „„ ame o wo 34,590 


The Cynamo-Room of the Niagara Falle P. wer Company, from a recent photograph. 


sumption is said to have been well within the specification, 
particularly at light loads, but we are not informed what 
this steam consumption actually is. 


THE NIAGARA FALLS POWER COMPANY. 


Through the courtesy of Mr. E. Manville, who has just 
returned from the United States, we are able to repreduce 
the most recent photograph taken of the power-house of 
the above company. From this it will be seen that the 
ee now completed consists of six dynamoe, each 
coupled to vertical axes of turbines, which are situated in 
chambers at the head of the out-take tunnel. The last of 
these sete has only been started recently, and we gather 
tbat already further extensions are required. Thus the 
total output of the six dynamos now erected is 30, 000 h. p., 
whereas Prof. Forbes, in a letter writton to the Times in 
August lart, gives tha following list of corsumers and of the 
power cach requires ; l 


with steam-driven 175 is impossible. 


This total is nearly 5,000 b. p. in excess of the rated 
capacity of the plant, but it is probable that the maximum 
loads of all consumers do not occur at the same period of 
the day. Since the above letter was written, we learn that 
the Acre Process Company have applied for 3,000 h. p. for 
working a new system of alkali production. The interesting 
feature in the above list of consumers is that those taking 
the largest powers are using the same for processes which 
must be run continuously for 24 hours. This enables the. 
power to be supplied at such low rates that compatition 
Thus Prof. Forbes, 
states that when all the contracts in hand bave been supplied. 
the income from 45,000 h.p. will be £150,000 per annum, 
which averages about £3. os. 6d. per horae-power per annum. 
The operating expenses do not exceed £25,000, which 
appears to leave ample margin for capital charges. Another 
point of greac interest is that while the schemes for trans- 
mitting power to Buffalo and other towns in the country 
round Niagara have proved quite successful, the advantages 
af cheaper power. have attracted manufacturers to the 
Niagara, and the local demands in this way have exceeded. 
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all expectations. The quick growth of new industries 
round the Ni works is another example of the rapid 
growth of electro-chemical and metallurgical science. 


SPECIFIC HEAT OF WATER. 
HY H. L. CALLENDAR, M.A., F.R.S., AND H. T. BARNES, M. A. SC. 


The following abstract is of a note on the variation of 

the specific heat of water presented to Section A of the 
British Association at Dover. The abstract is of great 
interest in showing a most ingenious electric method of 
determining the specific heats of liquids. 
At the meeting of the British Association at Toronto in 
1897 the authors cammunicated a note. describing their 
new method of determining the specific heat of a liquid in 
terms of the international electric units, and gave a few 
results which had been obtained in the cases of water and 
mercury. The whole apparatus was also exhibited in action 
to several members of Section A on the occasion of their 
visit to McGill College. One of the main objects of the 
work was the determination of the mode of variation of 
the specific heat of water over the range Odeg. to 100deg. C., 
for which the method was peculiarly suited. The progress 
of the investigation has been somewhat delayed by the 
removal of Prof. Callendar to London in May, 1898. 
Since that time the work has been in the sole charge of Mr. 
Barnes, who has now succeeded in obtaining satisfactory 
results over the greater part of the range to be covered. 

The general principle of the method and the construction 
of the apparatus will be readily understood by reference to 
the diagram of the steady-flow electric calorimeter given 
in Fig. 1. A steady current of water flowing through a 


P 


FLOW TUBE wo CENTRAL CONDUCTOR 


— —— — — — NS 


Fid. 1.— Diagram of Steady - Flow Biectric Calorimeter. 


fine tube, A B, is heated by a steady electric current through 
a central conductor of platinum. The steady difference of 
temperature between the inflowing and outflowing water is 
observed by means of a differential pair of platinum thermo- 
meters at either end. The bulbs of these thermometers are 
surrounded by thick copper tubes, which by their con- 
ductivity serve at once to equalise the temperature and to 
prevent the generation of heat by the current in the 
immediate neighbourhood of the bulbs of the thermometers. 
The leads C C serve for the introduction of the current, 
and the leads P P, which are carefully insulated, for the 
measurement of the difference of potential on the central 
conductor. The flow tube is constructed of glass, and is 
sealed at either end at some distance beyond the bulbs of 
the thermometers into a glass vacuum jacket, the function 
of which is to diminish as much as possible the external 
loss of heat. The whole is enclosed in an external copper 
jacket (not shown in the figure), containing water in rapid 
circulation at a constant temperature maintained by means 
of-a very delicate electric regulator. Neglecting small 
corrections, the general equation of the method may be 
stated in the following form : 
ECt=J Md06+H. . 


The difference of potential, E, on the central conductor 
is measured in terms of the Clark cell by means of a very 
accurately calibrated potentiometer, which serves also to 
measure the current, C, by the observation of the difference 
of. potential on a standard resistance, R, included in the 


circuit. The Clark cells chiefly employed in this work 


were of the hermetically sealed t described by the 
authors in the Proceedings, Royal Society, October, 1897. 
They were kept immersed in a regulated water bath at 
15deg. C., and have maintained their relative differences 
constant to one or two parts in 100,000 for the last two 
years. The standard resistance, R, consists of four bare 
latinum-silver wires in parallel, wound on mica frames and 
immersed in oil at a constant temperature. The coils were 
annealed at a red heat after winding on the mica, and 
are not appreciably heated by the passage of the currents 


employed in the work. The time of flow, f, of the mass 
of water, M, was generally about 15 to 20 minutes, 
and was recorded automatically on an electric chrono- 
graph reading to 01 second, on which the seconds were 
marked by a standard clock. The letter J stands for 
the number of joules in one calorie at a temperature 
which is the mean of the range, d 0, through which the 
water is heated. The mass of water, M, was generally a 
quantity of the order of 500 grm. After passing through a 
cooler, it was collected and weighed in a tarred flask in 
auch a manner as to obviate all possible loss by evapora- 
tion. The range of temperature, d 0, was generally from 
Sdeg. to 10deg. in the series of experiments on the varia- 
tion of J, but other ranges were tried for the purpose of 
testing the theory of the method and the application of 
small corrections. The thermometers were read to the 
ten-thousandth part of a degree, and the difference was 
probably in all cases accurate to ‘00ldeg. C. This order of 
accuracy could not possibly have been attained with 
mercury thermometers under the conditions of the experi- 
ment. The external loss of heat, H, was very small and 
regular, owing to the perfection and constancy of the 
vacuum attainable in the sealed glass jacket. It was 


determined and eliminated by adjusting the electric current 
s0 as to secure the same rise of temperature, d 0, for widely 


p - 
Regnault 
12840 


different values of the water flow. 


Specific Hear. 


S al 


Rp Reduced to Paris scale, 1898. 

C. B Callendar and Barnes. 

Assuming Clark Cell = 1°4342 
volte at 15deg.C. 


J. and A. Jamin and Amaury, 1870. 
B. and S. Bartoli and Steacolati, 1891. 
Ro. Rowland original 1880. 

G. Griffiths, 1898. 

S. Schuster and Gannon. 


The great advantage of the steady-flow method as com- 
pared with the more common method in which a constant 
mass of water at a uniform temperature is heated in a 
calorimeter, the temperature of which is changing con- 
tinuously, is that in the steady-flow method there is 
practically no change of temperature in any part of the 
apparatus during the experiment. There is no correction 
required for the thermal capacity of the calorimeter ; the 
external heat loss is more regular and certain, and there is 
no question of lag of the thermometers. Another inci- 
dental advantage of great importance is that the steadiness 
of the conditions permits the attainment of the highest 
degree of accuracy in the instrumental readings. In work 
of this nature it is recognised as being of the utmost 
importance to be able to detect and eliminate constant 


errors by varying the conditions of the experiment 


through as wide a range as possible. In addition to 


varying the electric current, the water flow, and the ran 
of temperature, it was possible, with comparatively little 
trouble, to alter the form and resistance of the central 


conductor, and to change the glass calorimeter for one with 
a different degree of vacuum, or a different bore for the 
flow tube. In all six different calorimeters were employed, 
and the agreement of the results on reduction afforded a 
very satisfactory test of the accuracy of the method. 

The general results of the investigation, so far as it has 
been possible to work them out for publication at present, 
may be gathered from an inspection of Fig. 2, which 
includes the results of previous observers plotted on the 
same scale. The curve marked Regnault, 1840, represents 
the well-known formula of Regnault which has been 
adopted as the basis of much calorimetric work. This 
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formula was confessedly approximate, and was deduced 
from experiments on mixing water at high temperatures 
with water at 15deg. C. The method could not be 
expected to give any information with regard to the 
variation of the specific heat at ordinary temperatures. 
The experiments of Jamin and Amaury (J. & A.), 1870, 
by the method of electric heating, gave a very rapid 
increase of the specific heat at low temperatures, but the 
science of electrical measurement, and the difficulties of 
the electrical method, were not at that date sufficiently 
appreciated to render the results of any value. The dis- 
covery of the diminution of the specific heat of water with 
rise of temperature from Odeg. to 30deg. C. was made by 
Rowland in his investigation of the mechanical equivalent 
of heat by the method of Joule. His original results, 
reduced to the scale of his own air thermometer, are shown 
by the dotted curve marked Ro. The corresponding values 
of the specific heat in absolute measure are shown by the 
scale of joulos in the right-hand margin. His results have 
recently been reduced to the Paris scale by the com- 
parison of his thermometers with a Tonnelet thermo- 
meter standardised at the International Bureau, and 
with a platinum thermometer standardised by Griffiths. 
The results so reduced are indicated by the full curve 
Ro. The effect of this reduction is to lower the 
temperature at which the specific heat is 4'200 joules from 
10deg. to 7deg. C., to diminish the temperature coefficient, 
and to lower the point of minimum specific heat to about 
29deg. C. The experiments of Bartoli and Stracciati 
(1891) were made by the method of mixtures, and are 
expressed in terms of a thermal unit at 15deg.C. The 
corresponding curve, marked B and S, bears a general 
resemblance to that of Rowland, but shows a minimum at 
20deg. C. The errors and limitations of this method are 
well known, and it is difficult to suppose it capable of an 
order of accuracy higher than one part in a thousand, or to 
resist the impression that this excessive lowering of the 
minimum point is due to some constant error inherent in 
the method, which cannot be eradicated by mere repe- 
titions of similar experiments. The experiments of 
Griffiths (GG.) over the range 15deg. to 25deg. were 
made by observing the rate of rise of temperature of 
a mass of water in a calorimeter heated by an electric 
current. His work threw a flood of light on the difficulties 
of electrical calorimetry as usually practised, and explained 
the failure of previous observers to secure satisfactory 
results by this method. Over the range of his experiments 
he found approximately the same rate of diminution of the 
specific heat as that given by the experiments of Rowland 
when reduced to the same scale of temperature. 

The curve. marked C B in the figure, extending from 
adeg. to 60deg., represents the results so far obtained in 
the present investigation. The points indicated by small 
circles represent samples of single observations with 
different calorimeters, and are inserted to give an idea of 
the order of agreement attainable by this method. The 


order of accuracy diminishes as the temperature rises, owing ` 


to the greater difficulty of satisfactorily regulating the 
temperature of the water-jacket at the higher points. It is. 
hoped, however, by a slight modification of the heating and 
regulating apparatus, to secure good results at temperatures 
as high as 90deg. C. with the water-jacket, and to obtain 
an observation at 100deg. C. with a steam-jacket. Accord- 
ing to the authors’ experiments, the curve representing the 
variation of the specific heat is much flatter than that 
given by Rowland, and has a minimum at 40deg. C. instead 
of 29deg. C. The experiments of Rowland did not extend 
sufficiently beyond the minimum point to afford a really 
satisfactory determination. The value of the specific heat 
could not be determined by his method with the same 
degree of precision at the extremities of the range as in 
the middle, and all the probable errors of the method 
would be greatly increased as the temperature of the 
calorimeter was raised so far above ite surroundings. In 
particular, the corrections and changes of zero of the 
mercury thermometers, and the rate of external loss of heat, 
would be excessive at the higher points. In the authors’ 
method, on the contrary, there are no thermometric 
difficulties of this nature, owing to the direct employment 
of platinum thermometers, and the external heat loss: 


of Reynolds and Moorby, on the mean s 
of water between Odeg. and 100deg. C. 
by entirely different methods agrees in showing that the 


iaternational ohm as correct. It has been 
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increases very little as the temperature is raised, because 
the external water-jacket is always at the same temperature 
as the inflowing water current, so that the mean excess of 
temperature is always nearly the same. Another indication 


that the temperature of minimum specific heat should 


be not far below the middle of the range is afforded by 


by those 
ide heat: 
Their results 


the experiments of Regnault, and more recently 


mean specific heat over the whole range does not greatly 
exceed the value at 20deg.C. There is apparently revealed 
for the firat time by the authors’ experiments a very rapid 
increase in thespecific heat as the freezing point is approached. 
The point at 4deg. C. on the curve CB represents the 
mean specific heat over the range Odeg. to 8deg. The 
rapid increase of the curvature as this point is reached is 
probably due to an exceptionally high value in the immediate 
neighbourhood of Odeg. C. The probability of this result 
was foreseen by Rowland on theoretical grounds, but his 
original curve, which is accurately a straight line from Sdeg. 
to 20deg., does not show the effect. The authors propose 
to investigate this point more closely by taking smaller 
ranges of temperature, such as Odeg. to 2deg., and Odeg. to 
adeg. C., from which the actual form of the curve may be 
deduced. = | i 

With reference to the possibility of obtaining an indepen- 


dent verification of the accuracy of the electrical units, and 


in particular of the absolute value of the E.M.F. of the 
Clark cell, it is interesting to compare the absolute values 


of the specific heat deduced by the electrical methods with 


that of Rowland by the mechanical method. For this 
purpose the authors’ results, and those of Griffiths (G.) and 
of Schuster and Gannon (S.), have been reduced to joules 
on the assumption that the absolute value of the E.M.F. of 
the Clark cell at 15deg. C. is 1:4342 volts, as found by 


Glazebrook and Skinner, assuming Lord Rayleigh’s value 


of the electrochemical equivalent of silver, and taking the 
pointed out that 
the results of Griffiths would be brought into harmon 

with those of Rowland by supposing that the true E. M. F. 
of the Clark cells employed was about two millivolts lower, 
or one part in 700. The authors’ resulte, however, lie 
about midway between those of Rowland and Griffiths, 


and would require a correction of only one millivolt if the 


whole of the difference were to be debited to the Clark 
cell. It is not at all likely that the E. M. F. of the cells 
employed by the authors can have exceeded the Board of 
Trade standard by so much as one millivolt, or that their 
resistance standards can have been incorrect by so much as 


| one part in 700. It is most likely that both the Clark 


cells and the resistance standards employed by the authors 
agreed with those employed by Griffiths to within one or 
two parts in 10,000, and that the difference of the results 
is mainly to be attributed to the radical difference in the 
methods of calorimetry. 

These and similar questions relating to the absolute 
values of the standards employed do not affect the accuracy 
of the relative results as regards the variation of the specific 
heat of water with temperature. The relative results are 
regarded by the authors as being probably ab accurate as 
their present apparatus is capable of affording. By far the 
most important consideration affecting the form of the curve 
in this respect is the particular thermometric scale to which 
the results are reduced. If, for instance, the results were 
expressed, as originally obtained, in terms of the platinum 
scale of temperature, which differs from the absolute scale 
by only 0°38deg. C. at 50deg. C, where the divergence is a 
maximum, the curve would be that represented by the 
dotted line P P P in the figure. The curve C B ja 
deduced from this by the usual bolic difference formula, 
which gives results in practical agreement with the Paris 
scale. The authors, in their, note, proceeded to analyse the’ 
curves obtained by different experiments in the light of 
subsequent determination of other physical qualities, and 
conclude that the formula | 


St = 09982 + 00000045 (f 40)? 


gives the most favourable results for all temperatures from 
Odeg. to 60deg. C. 1 88 
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SUBWAYS. 

It is with reluctance that we venture to once 
again refer to subways, but the increase of traffic 
in busy streets, the inertia to be overcome in order 
to introduce any traction but horse traction, and the 
continued stopping or partial stopping of streets 
must in the long run bring about a more extensive 
system of subways. Even if horse traffic is to 
be superseded, subways are a necessity. For many 
years past it has from various quarters been urged 
upon the authorities to insist upon subways in 
all new streets. If these views had been carried 
into effect, many of the troubles constantly 
arising from interference with street surfaces 
would have been avoided. Many years ago 
a commencement was made towards widening 
Ludgate-hill ; at the present time Fleet-street and 
the Strand are in parts being widened with the 
intention, sooner or later, of widening the whole 
length of these streets. The old roadway and 
pathways are probably more or less filled with pipes 
and wires of all kinds, but the piece added is, from 
this point of view, virgin soil. Might it not have 
been supposed, then, that a slight examination into 
the value of subways would have led to the con- 
struction of well-designed subways under these street 
additions ? What is happening in this particular 
part of London is happening in other parts of 
the Metropolis and in various provincial towns. 
The only one of the latter which has showed 
great forethought and enterprise in this direction is 
Nottingham, where long lengths of subway have 
been constructed during improvement. Returning 
to London, the County Council is about to construct 
a new artery between the Strand and Oxford-street. 
Surely we may assume that the examples of 
Northumberland-avenue and the Embankment will 
be followed in this particular, and that subways will 
be part and parcel of the design. There ought to be 
little difficulty upon the question of money. A com- 
pany that interferes with the street surface has to pay 
so much per yard before its bill is closed, and this 
price varies in various districts, but at any rate 
it would be no extortion upon the company to ask 
it to pay 50 per cent., 75 per cent., or even 100 per 
cent. upon the current cost when the street surface 
is broken. The authority and the public would be 
huge gainers in such a case, for a repaired street 
surface is never so good as an unbroken street 
surface, and in busy streets the interference with 
traffic is a great loss to the business community, 
Ask a shopkeeper what happens on the days the 
street or pavement is up in front of his door, 
and multiply the individual loss by the number 
of shopkeepers inconvenienced and the curious 
examiner of the state of the case will be 
astonished. Of course it is almost impossible 
to advocate the general construction of subways 
throughout the older and busier streets of large 
towns, though in the long run we feel sure such a 
course would be profitable. The course could easily 
be applied to all new streets and to all widened 
streets. Such subways to be effective must not be 
and need not be at great depths from the surface. 
Indeed, it seems probable that in new streets sub- 
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ways would be most effective when constructed under 
the pathways. In older streets existing cellars might 
bring friction between landlords, tenants, and autho- 
rities, but, surely, the immense public advantage to 
be gained would simplify matters even in such cases. 
These are mere suppositions, which might be found 
unpractical by the engineer in that the pathways 
would not give sufficient width, and other con- 
siderations might lead to one instead of two sub- 
ways per street. Matters of detail, however, can be 
left for discussion as each case arises. Meanwhile 
we emphasise the necessity for subways, and the 
more so as these views are evidently held by the 
Kensington Vestry, which has under consideration 
a motion to obtain “concerted action in regard 
to the construction of subways under the main 
thoroughfares of London.” 


— aa 


REVIEWS. 


An Introductory Course of Practical Magnetism and Electricity. 


By J. R. Asuworth, M. Sc. (Vict.). 
Whittaker and Co. Price, 28. 6d. 


We are always amused when a certain professor begins 
to write or speak, because we are sure that he will not have 
proceeded through half a dozen sentences before having a 
hit at men who acquire knowledge only through books. 
Of course, the fun comes in when we try to find 
such men. They may exist, though, if they do, it ie pro- 
bably in the stuffed state under glass in some museum. 
However, such a book as the one before us ought 
to satisfy the professor, for it consists entirely of 
notes on experiments which the author desires to be 
carried out by the student, so that the latter may move 
forward in knowledge from the understanding of the very 
simple to that of the more complex. If these experiments 
are carried out, and the results duly noted and understood, 
the student at the end will have a very good conception of 
magnetic and electric phenomena. The experiments are 
progressive, and the explanatory matter clear, the whole 
forming a very handy little book, which ought not only to 
be useful to the student, but also to the lecturer, assistin 
as it does, the latter in suggesting the experimental wor 
which should accompany the lectures. 


A History of Wireless Telegraphy, 1838-1899, including Some 
Bare-Wire Proposals for Subaqueous Telegraphs. By J. J. 
Fanie. With Frontispiece and Illustrations. William Black- 
wood and Sons. Price, 6s. 


At the present moment one of the most interesting 
topics relating to telegraphic development is that of 
wireless telegraphy. Mr. Fahie is doing good work as 
the historian of telegraphy, but this little book of some- 
thing over 300 pages is more than a history, in that it 

ives some graphic and clear descriptions of the recent 
investigations of Hughes, Hertz, Preece, Lodge, Marconi, 
and others. The subject is treated under three sections, 
entitled respectively “The Possible,” The Practicable,” 
and “The Practical,” together with various appendices. 
The whole work shows that at various times various 
experiments have been on the threshold of great dis- 
coveries ; indeed, it may be said that Prof. Hughes went 
further, and at a period anterior to Hertz in his investi 
tions held the whole subject in the hollow of his hand. We 
are under the impression, too, that Mr. Willoughby Smith 
himself went much furtherin his discoveries than is indicated 
in this book. The great difficulty in such cases as those of 
Hughes and Smith is that the experiments were never 
published in the ordinary sense of the term, but the writer 
is strongly under the impression that before the paper was 
read at the Institution in 1883, Mr. Smith, while privately 
discussing certain experiments and suggested experiments, 
stated that results had been obtained over spaces of several 


Second edition (revised). | 


hundred yards. However, readers will find this little book 
excellently put together, and eo far as our examination 
has gone credit is given where credit is due. There is 
undoubtedly a great field of usefulness even for wireless 
telegraphy in its present state, and this field will increase 
as the application increases towards perfection. 


FORTHCOMING EVENTS. 


Fripay, Ocr. 27. 


Institution of Mechanical Engineers.—At 8 p.m., ordinary 

eneral meeting and papers on The Incrustation of Pipes at 

Toi quay Waterworks,” by Mr. William Ingham, member; 

and A Continuous Mean-Pressure Indicator for Steam- 

Engines,” by Prof. William Ripper, member (time permitting). 

Electro-Harmonic Society.—At 8 p.m., smoking ouncert, at the 
the Café Monico, Piccadilly-circus, W. 


FRIDAY, Nov. 3. 


Institution of Junior Engineers. —At £ p. m., at the Westminster 
Palace Hotel, Presidential Address, by the Hon. Charles A. 
Parsons, F. R. S. 


THE NEW ELECTRIC LIGHT STATION IN 
EDINBURGH. 


— 


On Monday afternoon last the new electric light station 
in M Donald road, Edinburgh, was opened. The memorial 
stone was laid by Lord Provost Mitchell Thomson, while 
the ceremony of switching on the light was performed by 
Mrs. Mitchell Thomson. A distinguished assemblage wus 
present, including the consulting engineer (Pref. A. B. W. 
Kennedy) and Mrs. Kennedy. 

Before laying the memorial stone, the LORD PROVOST 
aaid that the electric lighting order was obtained by the 
city in 1891, but it was not until two years after that any 
action was taken by the Corporation to carry it out. The 
delay was wise, because at that time there was a discussion 
taking place all over the country, especially in London, as 
to which was the best system to adopt. The first thing 
they did was to get an engineer. They fixed upon Prof. 
Kernedy, and he felt sure that no man in the count 
could have devoted himself more heartily to the wor 
than Prof. Kennedy had done. After considering the 
question and the circumstances of the city, the system 
adopted, on the recommendation of Prof. Kennedy, was 
that of the continuous-current three-wire system, with 
lamps at 115 volts, which was the highest-voltage lamp 
commercially obtained at the time. For the outskirts of 
the city a high-tension alternating-current system was 
proposed, the generating pressure being 2,500 volte, trans- 
formed to 115 volts by district transformers in various 
parte of the city. The maximum price they were entitled 
to charge was 8d. per unit, but, again, under Prof. 
Kennedy’s advice they had reduced that price to 6d., with 
the view of inducing the people to come and take the 
light. The station was a success from tbe first, and the 
demand for current had grown very rapidly. This station 
at Dewar-place being full it was decide to provide another 
in M’Donald-road. This station which they were just 
opening would, when finally completed, contain about 
30,000 h.p. It was intended to work the two stations 
in parallel, and to shut one down at the time of light 
load. The advisability of haviug these two stations 
separate was shown recently when the Dewar-place station 
caught fire. The total number of lamps connected was 
about 250,000. He then referred to Bailie Mackenzie, con- 
vener of the Electric Lighting Committee, to whom he said 
the success of the undertaking was largely due. The 
engineer of both the original and enlarged scheme had been 
Prof. A. B. W. Kennedy. Mr. E. W. Monkhouse was the 
first resident electrical engineer for the Corporation, and 
he was succeeded by Mr. F. A. Newington, who had been 
for the last four years the resident engineer. The principal 

t of the elactrical plant in the M‘Donald-road station 

ad been supplied by Messrs. Mather and Platt, Limited, 
Manchester ; the engines by Mesers. Willans and Robinson, 
Limited, Rugby; the boilers by Mr. George Sinclair, 
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Leith, and Messrs. D. Stewart and Co., of Glasgow. The 
pipe and pump work had been carried out by Messrs. 

irrlees, Watson, and Yaryan, Limited, Glasgow, and the 
batteries were supplied by Messrs. Pritchetts and Gold, of 
Feltham, Middlesex. The buildings had been designed by 
the burgh engineer (Mr. John Cooper), and the contractors 
for these were Messrs. Slater and James Kinnear. 

Mr. Kinnear, on behalf of the contractors, presented the 
Lord Provost with a silver trowel and oak mallet with 
which to perform the ceremony. 

The party then adjourned to the engine-room, where 
Mrs. Mitchell Thomson performed the ceremony of switching 
on the light. 

Before this Bailie MACKENZIE remarked on the fact that 
for the year which closed on May 15 last there had been 
an increase of 67,821 lamps. Such a thing as an increase 
of nearly 68,000 lamps in one year was, he thought, 
unprecedented in the history of any similar undertaking. 
He then presented Mrs. Mitchell Thomson with a souvenir 
in the shape of an album containing views of the lighting 
station and plant. 

Luncheon was afterwards served, at which the toasts of 
“ Tho Suecess of the New Station,” “The Engineers,” etc., 
were honoured. 


SIGNALLING WITHOUT CONTACT—A SYSTEM OF 
RAILWAY SIGNALLING SPECIALLY SUITABLE 
FOR FOG SIGNALLING.* 


BY W. S. BOULT, A. M. I. C. k. 


The object of this paper is not to classify and compare the 
work that has been done in various directions in regard to 
railway. signalling, but rather to deal with the question de novo 
in connection with successful practical work with apparatus 
described below. The subject was originally approached by 
the author from the, in many respects, favourable position of 
the looker-on—who proverbially sees most of the game, his 
mind being perfectly open and uninfluenced in any direction 
by tradition or interest. He had, however, long held the 
opinion that the existing method of conducting railway signal- 
ling, especially during fogs, was far from satisfactory for several 
reasons, and was capable of great improvement. It is surely 
a reflection on the present age, which justly prides itself on the 
advanced state of scientific knowledge and its application to 
practical purposes, that in a thick fog the only means of inform- 
ing a driver of an approaching train that his next signal is 
against him should be to send out a man to put on the line 
something that will make a noise when the engine goes over it, 
and that if no noise is heard the driver ıs to assume that the 
line is clear, and he may go on—a method of working con- 
ee too dangerous to employ in regard to clear-weather 
signals. 

odependently of other objections, there is often great 
difficulty experienced ia r to having the men at their 
posts when wanted, notwithstanding all that has been done by 
the railway onmpanies in preparation for emergencies, including 
the building of large numbers of cottages for the men, and the 
fitting up of electric call bells. It is not a very long time since 
an accident occurred directly after the foggers had been with- 
drawn, owing to a small unnoticed bank of fog and a train 
arriving together at a signal standing at danger, which, being 
invisible to the driver, was run past. In the case of fogs of 
exceptional duration another difficulty comes in owing to the 
men all being worn out with long hours and exposure to the 
weather. Fogging also is dangerous work for the men so 
employed, and has been the cause of numerous injuries and 
fatalities. 

At the engineering conference last June the author introduced 
pe subject of fog signalling, and in reference to this Sir Douglas 
‘Fox, chairman of the Railways section, remarked that the 
matter called loudly for reform, and that the general adoption 
of mechanical appliances would decrease the loss of life ocourring 
with the methods now in use. In Feilden’s Magazine for 
are a Sir W. H. Preece, K.C.B., president of the Institution 
of Civil Engineers, speaks of ‘‘the present barbarous, dangerous, 
and irregular system of fog signalling.” As, owing to the inter- 
change of traffic on the various companies’ lines, any system of 
signalling, to be of extended practical utility, would have to be 
approved by railway engines and managers in general, it 
appears highly advisable that the requirements to be demanded 
from any such system should be authoritatively discussed and 


settled, so that inventors and experiments may have definite 


data to work upon. 


* Abstract of paper read before Section G of the British Associa- 
bion ab Dover. . 


In the hope of raising such a discussion, the author has 
formulated these requirements as they present themselves to 
him, and submits the following as a comprehensive list: (1) 
certain action ; (2) simple construction ; (3) slow deterioration ; 
(4) good protection from accidental damage ; (5) easy replace- 
ment of damaged or worn-out parts ; (6) minimum amount of 
cleaning and overhauling ; (7) moderate first cost ; (8) moderate 
maintenance and working expenses; (9) signal must be given in 
the cab of the engine and in any vehicle fitted with receiving 
apparatus; (10) action must be independent of speed or even 
movement of engine, and applicable as a starting ; (11) 
apparatus must work when engine is run either end first ; (12) 
two distinctive signals must be given—for danger and line 
clear ” respectively ; (13) distant and home signals must be 
clearly differentiated ; (14) the signals must be capable of 


redelivery at intervals as arranged ; (15) repeating in signal-box 
must be provided for; (16) a clearing signal should be given 
train has passed, and on which line, if more than one each 
way; (17) commencing failure of action must be at once 
must be impossible for an engine-driver to mistake another 
signal for his own ; (19) failure of apparatuson the road must 
for the engine driver by tardiness in stopping a bell, working a 
signal replacer, or otherwise, to prevent the receipt of a suc- 
fog, frost, snow, rain, hail, wind, or changes of temperature ; 
(22) means must be provided for indicating which of several 
veto Line clear” given by the signalman in advance; (24) 
block working. 

Let us now more carefully consider these requirements and 

1. Certainty of Action.—The necessity of as near an approach 
to absolute stomp as may be attained by fallible humanity 
attaining this result is, first, by the utmost possible simplifica- 
tion and protection of apparatus, especially moving parts, and, 

parts, as 
practised now in the case of detonators. 
bility ; it also has an important bearing on first cost and main- 
tenance expenses. It is evident that complicated or delicate 
locomotive. 

3. Slow Deterioraticn.—This is important as affecting both 
that there shall be no chance of anything working out of 
adjustment, bending, breaking, wearing away, or otherwise 
examination. 

4. Good Protection.—All parts of apparatus should be securely 
knocks from falling objects, etc. 

5. Quick Replacement of Worn or Damaged Parts by New 
the cost of repairs, but preventing the possibility of causing 
delays to traffic. 
apparatus that would be required, this is of great importance 
as seriously affecting maintenance expenses. To this end it is 
any way liable to clogging or injury by dirt or weather should 
be completely boxed in. 
the number of apparatus required. It is, however, not of such 
consequence as 
that thick fogs occur only on a few days out of the 365, it is 
evident that, to be successful, fog-signal apparatus must require 

9. Signal to be Given on Engine.—The object of signals being 
to convey information to the engine-driver, it certainly seems 
signals is right in front of the driver’s face ; audible signals also 
are to be received in the cab of the engine, and naturally should 
discussion ; probably, at all events for danger 
miniature semaphore or equivalent signal and continuous 
tinuing to ring so long as the si remains on, or until 
the driver's attention is attracted. ny locomotive engineers 
apparatus which they deem to be dangerously fragile and 
liable to damage. It is for the designers of such apparatas 
rience of locomotive working such as the majority of such 
designers do not possess, and to spare no pains to render 


from the tail vehicle to the signal-box to show that the whole 
indicated while correct signals are being given ; (18) it 
give the danger signal on the engine ; (20) it must be impossible 
ceeding signal ; (21) the whole apparatus must be unaffected by 
branch roads is made ; (23) each signalman should be able to 
the system must admit of ‘‘lock and block” and automatic 
what they entail. 
and apparatus n not be contended for. The best way of 
second, by independent duplication of fundamen 
2. Simplicity. As just pointed out, this conduces to relia- 
apparatus would be quite out of place for constant work on a 
reliability and cost of maintenance. It is absolutely necessary 
giving out, without ample notice through infrequent periodical 
boxed in, or so strong as not to be liable toinjury by accidental 
Ones.—This obviously is most important, not only as affecting 
6. Minimum Cleaning, etc.—In view of the large number of 
most desirable that all moving parts whatever that would be in 
7. Moderate First Cost.—This is chiefly important in view of 
8. Moderate Maintenance and Working Expenses. —Seeing 
very little attention to keep it in operative condition. 
that the natural and best place in which to exhibit visible 
be given there. The best form of signal isa point rogare 
action electric bell form the best combination, tho bell con- 
do not view with favour the idea of applying to their engines 
to treat with all respect views founded on practical expe- 
their apparatus simple, strong, and well protected. There is 
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another consideration often urged against giving signals on the 
locomotive—viz., that all locomotives using any line worked by 
such signals must be fitted with receiving apparatus. This 
difficulty is purely one of agreement amongst the various 
railway companies, and should be capable of settlement when- 
ever any one system has proved itself thoroughly fitted for its 
work, and superior to all competitors. When once this state 
has been reached, and a system universally adopted, it will be 
just as much a matter of course to fit an engine with receiving 
apparatus as it is now to apply a safety valve or brake appa- 
ratus. The unnecessary loss of money incurred in fitting-up 
rolling-stock to suit two, or even three systems of continuous 
brakes, should be taken as a warning not again to deal piece- 
meal with a subject better made a Clearing House mutter. 

10. Action Unaffected by Speed.—This is clearly necessary, 
as not only may a signal have to be given to an engine travelling 
at any speed, but it should be possible by the same system to 
start an engine that has been stopped. 


11. Reverse Direction of Movement.—Tank engines at least 


must be able to take signals when running either end first, and 
all engines must be able to pass up or down a line without 
doing damage. 
compensate for reversed running, this can probably be done by 
an attachment to the reversing lever. | 


12. Distinctive Danger and Line-Clear Signals. This, of 


course, would be a t improvement upon the present method 
of giving danger signals only, and greatly help the driver in 
determining his 
for treating no-signal as line clear. 

13. Distant and Home Si 
be assisted in determining his position. 

14. Re deliver of Signal. — By this means the driver may be 
as well informed as by seeing a semaphore from a distance. 


Requirements 12, 13, and 14 together ensure as great facility in 


signalling in fogs as is obtained by semaphores in clear weather. 
15. ting.—It is obviously necessary that the signalman 
shall know definitely that he has set his apparatus as intended. 
16. Clearing Signal.—This sign 


see on which line a train is running. 
17. Commencing Failure Indicated.—The best method of 
meeting this requirement is probably by independent duplica- 
tion of fundamental parts and se 


instant is so remote as to be negligible. 
18. Mistaking Signals.—Any signal given in the cab of the 


engine prevents all possibility of a signal meant for one engine 


being acted on by another. This is another argument in favour 
of signailing on the engine, as emphasised by the collision at 
Crewe on Oct. 4, 1897, when four goods trains were wrecked 
in consequence of an engine-driver acting on another man’s 


signal. 
19. Failure on Road must give Danger Signal on Engine.— 


This is insisted on in the case of semaphores, which are weighted 
so as to take the danger position if a connection breaks; and 
surely it is doubly needful in foggy weather, though not attained 
with the present system. 

20. Late Replacing of Signal.— Interference with a following 
signal by late replacement may be guarded against in different 


ways, but, at least in the case of danger signals, it is clear that 


it must be absolutely guarded against. 

21. Peather.—It is, of course, a sine gud non that the 
apparatus shall work equally well, and without special adjust- 
ment, at all possible temperatures and in all weathers. 

22. Route Indication.—It is highly desirable that the engine- 
driver should know that he is about to be sent on to the line he 
wants, but as the worst result of a mistake would be loss of 
time, this is essential only from a business point of view. 
Without such information it would be necessary, wherever 
there was a possibility of being turned on to the wrong road, 
not to go faster than would be safe on the worst road that could 
be given. 

23. Veto.—This is the quickest way of stopping a train in 
which anything wrong was noticed as it passed. 

24. Block Working.—The advantages of lock and block 
working are now generally admitted. For light railways 
and other purposes it is probable that automatic block working 
might be advantageously adopted. , 


Assuming the sufficiency of the above numerous and exacting 
requirements, the question comes, How are they to be met? In 
answering this question, the first and all-important point is to 
find some medium or vehicle whereby some influence or move- 
ment may be conveyed frum the stationary road to even the 
fastest-runniog engine with practical certainty of action in all 
cases. Apparatus actuated by mechanical contact between 
something on the road and something on the moving engine 
could, it is at once evident, never be satisfactory or inspire con- 
fidence, however often it worked all right; for blows given at 


a speed of 120ft, per second—the actual speed occasionally 


If any special movement has to be made to 


ition, besides doing away with the necessity 


. —Here, again, the driver will 


al is especially wanted in thick 
fogs, when the tail lights of a train are visible only within a 
very short range, and it may not be easy for the signalman to 


rate indication of their 
action. It may also be met by complete duplication of receiving 
apparatus. In either case the chance of two failures at the same 


attained by some express trains—could not fail to quickly find 
out and develop any incipient flaws, however well proportioned, 
balanced, and aligned the apparatus might be. Moreover, wear 
of rails, tyres, and contact-pieces would necessitate perpetual 
overhauling, and adjusting on both road and engines. Further, 
it is much to be desired that there should be no movement into 
and out of contact position of anything on the road, as all such 
movable parts would involve the expense of constant cleaning, 
oiling, and overhauling, even if 5 in actual use on only 
a small number of days in the whole year. Their action also 
must depend upon the proper compensation or adjustment of 
the already overloaded distant-signal wire just at the time when 
the semaphore is invisible, so that all such moving ta 
would have to be repeated in the signal-box. These objec- 
tions apply more or less to all daar for placing detonators 
on the rails, many forms of which have been proposed, though 
at best only a danger signal is thus given, and the magazines 
have to be looked after and kept supplied with detonators which 
are used up at all sorts of varying rates—always supposing the 
machine remains in working order. 

Another plan, adopted by numerous inventors, is the employ- 
ment of electricity as the medium of communication with the 
engine, and at first sight this seems to offer great advantages. 
On consideration, however, many. objections appear. re, 
insulated, and necessarily unprotected conductors must be laid 
on the road, and contact made therewith by a brush or contact 
piece of the engine. This, of course, may be jn the form of a 
wire brush, or a plate spring, or be otherwise made more or 
less elastic, so as to reduce shocks ; but, for all that, at high 
speeds shocks there must be, as well as wear and bending, 
these last always tending towards want of alignment, so 
that, sooner or later, missed contacts between badly-worn 
brushes and roadway conductors would be certain to occur, 
even if nothing got carried away. Dirt, snow, and frost 
would also be likely to prevent metallic contact. Again, with 
bars contact bars the current might in various accidental ways 
be short-circuited or cut off. But the fatal objection to purely 
electrical systems is that failure of current in the roadway 
conductors or of contact therewith results simply in giving no 
signal, which, of course, might easily lead to most serious 
disaster. The author is aware that it has been proposed to 
guard against this contingency by 0 the brush- holder. 
when the brush is raised by contact with the roadway con- 
ductor, to act as a switch to close a local circuit through a 
battery un the engine so as to show a fault signal if this is not 
held off by the main current. This, however, involves the use 
of two systems—electric contact and mechanical movement— 
and necessarily increases shocks, wear, and liability to damage; 
and, if failure of the main circuit is due to the brush having 
been carried away, or to its clearing the contact bar owing to 
bending or wear, is no safeguard whatever, as the cause of 
failure affects both circuits alike. Sight, hearing, mechanical 
movement, and electric contacts, judged by the standard of 
requirements given, all fail to do all that is wanted. Appeal- 
ing to the sense of smell also is, for obvious. reasons, out of 
the question. There remains one means of transmission not 
yet mentioned, that is, magnetism, and consideration shows that 
magnetism is thoroughly well suited to the purpose in view. 
There are three ways in which magnetism can be employed to 
work across an air-gap, such as is desired between the stationary 
and travelling parte—viz.: (1) by direct pull on the travelling 
armature, mechanically transmitted thereby ; (2) by inducing a 
current in a conductor on the moving vehiclé ; and (3) by 
actuating a pivoted needle or spring tongue, which may be 
incorporated with a rigidly-held armature on the vehicle to be 
signalled. The first two methods have previously been pro- 
posed, but clearly cannot do all that is wanted. No. 1 would 
need impossibly large magnets (at all events ‘except where 
dynamo currents were available), would actuate mechanism with 
great suddenness, and would give only one signal for each 
armature and set of magnets ; and No. 2 would simply not work. 
on a standing or slowly-moving vehicle, and at best, like No. 1, 
would give only one signal. The third method, however, which 
appears never before to have been suggested, possesses none of 


these drawbacks. 
(To be continued.) 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the el A tas appeared. We would call the attention 


of those sending in answers to the fact that the, neatneza 
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of any aketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 
QUESTIONS. 
213. What are the points of primary importance to be attended 
to in charging up a battery, and what should be the rate 
of charge for a battery of given capacity, in order that a 
maximum output may be obtained -F. M. W. 
214. Which do you consider the best method of the following 
ways of condensing : (a) evaporative condenser, (b) surface 
condenser with cooling towers j—J. F. M. 


| ANSWERS. : 
Question No. 207.—Compare the advantages and disadvantages 


of using electric locomotives to drag trains of trailer cars 
and using trains in which each vehicle is self-propelling. 


Best Answer to No. 207 (awarded 10s.).—The consideration 
of this question devolves mainly on the relative efficiencies 
of conversion of the power of the motors into tractive 
force on the rails in the two cases, for the efficiency of the 
rest of the system may be the same in both cases. The 
tractive force transmitted to the rails depends, for a given 
condition of the rails, on the proportion of the weight of 
the train on the driving wheels. If there is very little 
weight on the latter they will “skid,” and the train will 
not move, and it is therefore evident that the greatest grip 
of the rails will be obtained when the greatest possible 
weight, or, in other words, the whole weight of the train is 
on the driving wheels, and the greatest efficiency of con- 
version will be obtained in this case. 

Now, comparing the efficiency of a train consisting of a 
locomative with trailers, or ‘‘tarriages,” with an ordinary 
electric tramcar, it is evident that in the first case the pro- 
portion of weight on the driving wheels is equal: to the 
proportion of the weight of the locomotive to the whole 
weight of the train (ineluding locomotive), probably one- 
third of the whole weight, or a whilst in the latter case 
the whole weight is on the driving wheels, this comparison 
noe made under the supposition that all the wheels of 
the locomotive and of the tramcar are driving wheels. The 
efficiency of conversion in the case of the tramcar is thus 
much greater than in the case of the locomotive and 
trailers. Now, supposing a train is made up of a number 
of these cars, each baving sufficient motor power to 
propel itself at the desired speed, the efficiency of 
auch a train will be exactly the same as that of one 
car, however many cars there may be in the train, 
and each car will take sufficient current to drive 
iteelf and its own load at the required speed. Such a 
train will therefore be much more efficient than one 
consisting of a locomotive with trailer cars; that is to say, 
that for trains of the same weight to attain and maintain 
the same speed, less power will be taken from the mains 
by the train of sclf-propelling ears than by the locomotive- 
drawn train; or, for the same power, greater acceleration 
and maximum speed, and therefore very much greater 
average speed, can be obtained—a point of tho utmost 
importance in the case of railways whose traffic is of the 
“local” description with trains following each other in 

uick succession, such as the Metropolitan and District 
ilways of underground London. In the case of a loco- 
motive with trailers the efficiency decreases as the number 
of trailers and of passengers increases, not, however, in 
exact proportion to the weight of extra cars and passengers, 
as the efficiency of the motors on the locomotive vary with 
different loads, the maximum efficiency generally being 
arranged for average load. This, as far as the variation 
of motor load due to passengers is concerned, also applies 
in the other case to the car motors, but here the proportion 
of weight on the drivers always remains constant, so that 
the efficiency is very little altered by variations of the 
number of passengers, and not at all by the addition of 
extra cars, as already stated. Another point is that for a 
given seating capacity a train of self-propelling cars will be 
ighter, if carefully designed, than a locomotive-drawn train, 
assuming, of course, that in both cases the motor power is 
sufficient to deal with the train when every seat is occnpied. 
This is in apite of the fact that there are a greater number 


of motors in the former case, and is accounted for by the 
fact that there 1s the great dead-weight of the locomotive in 
latter case (n to obtain the required grip of the 
rails) in addition to the weight of trailers and passengers, 
and by the fact that the weight of a motor is roughly pro- 
portional to its power for a given pressure, as the total 
power of the motors in a train of self-propelling cars is less 
than in a locomotive train, owing to the greater efficiency 
of the former system, the total weight of all the motors in 
this syatem should be less than the weight of the two or 
three large motors in the other. The total difference in 
the weights of the two trains would therefore be, roughly, 
the weight of the locomotive without its motora, plus the 
extra weight of motors in the locomotive system. For this 
reason of weight, therefore, a locomotive train will require 
more power for propulsion than a train of self-propelling 
cars containing the same number of passengers. The ques- 
tion of weight also considerably influences the cost of build- 
ing the track, as, owing to the fact that the weight of the 
train is evenly distributed over a large area, and that the 
weight per driver is less in the train of self-propelling cars 
than in the locomotive-drawn train, the rails and sleepers 
may be lighter (provided the former are of sufficient carry- 
ing capacity in a rail-return system), and bridges and viaducts 
need not be so substantially built. In addition to this, a 
train of the former kind can go up steeper hills, with the 
same amount of power, than a locomotive train, owing to 
the better grip of the rails already mentioned, and hence 
cuttings need not be so deep or viaducts and banka so high 
in undulating country. There is also less wear on the rails, 
owing to the comparative absence of skidding. As regards 
the cost of building and equiping the moving stock, probably 
the locomotive system would be rather cheaper, but not a 
great deal, and this extra primary cost would be more than 
compensated for in the other system by the smaller cost of 
the track and greater economy of working. 

Although not strictly within the scope of the question, 
it will be as well before proceeding further, owing to the 
little that is known of the system in England, to i 
how the motors on each car may be controlled in a train of 
self-propelling cars. To begin with, in order to reap the 
greatest advantage from the system, each car should be 
fitted with a controller at each end, so that if necessary— 
for sbunting purposes, for instanco—it can b> operated 
alone and in either direction, and also in order that it shall 
make no difference which car has the place of honour at 
the head of the train or which way round that car happens 
to be on the rails. As it would, for obvious reasons, be 
impracticable to have an operator on each car to control 
the motors on tbat particular car when the cars are made 
up into a train, some system must be used of controlling 
all the motors from one point on the train. This might 
be done by picking up the main current on the first car 
and passing it through feeders to all the other crs, 
but in this case all the cars would have to be fitted with 
cables and contact shoes large enough to supply current to 
all the motors on the longest train likely to be used, as a 
particular car would not always be in the same part of a 
train. Such an arrangement would be clumsy and imprac- 
ticahle, not to mention oxpensive. The plan adopted oa 
the South Side Elevated Railway at Chicago, U.S A., where 
this system has been adopted to the designs of Mr. F. J. 


Sprague, the originator of the system is as follows: The 


cars are all fitted with two sets of controllers, the master 
controllers (one at each end of the car), and the main con- 
trollers. A main controller consists of a series-parallel 
controlling device and current reverser on the lines 
of the ordinary band-working series-parallel controller, 
driven by a pilot motor which is regulated, through the 
medium of relays, by the motor controller operated by the 
driver, these master controllers boing merely switching 
arrangements by means of which small currents are sent 
through multiple cables to the relays of the main con- 
trollers. The multiple cables consist of a number of 
separate insulated small cables, made up for convenience 
into one cable, the number of wires depending on the 
number of movements which it is necessary to be able to 
transmit to the main controller. The cables are arranged 
so as to form a train line ”—that is to say, they terminate 
at each end of the car with couplings—sa that when cara 
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of reducing the number of driving wheels are by sprinkling 
the train with ordinary trailers—every other car a trailer, 
say—or by the obvious expedient of using some of the 
wheels only of each car as drivers. The former plan would 
probably be the cheaper in first cost, but it does not possess 
the flexibility of the latter, and neither can be compared in 


are connected together a jumper, consisting of a short 

ce of flexible multiple cable containing just as many 
Insulated wires as the cable on the car and multiple 
couplings at each end to fit those on the cars, may be put 
across between them and connection made from car to car 


along the whole length of the train. The couplings and 
connections are so designed that no matter how the cars 
are arranged or which way round they are, the motors of 
all will run in the same direction relative to the direction 
of motion and be regulated simultaneously. It will thus 
be seen that a whole train, no matter how long, can be 
controlled from the master. controller at either end of any 
car, the most logical and usual position for the driver 
being, of course, the front platform of the front car. It 
will also be observed that the only current passing from 
car to car is the small amount required to operate the 
relays of the main controllers, the main motor current 
being picked up by each car in the usual way by means of 
a contact-shoe sliding on a third rail or conductor between 
the rails. This system has been named by Mr. Sprague 
the “multiple unit syatem.” 

Continuing now the advantages which it possesses over 
a system of locomotive-drawn trains, one of its most 
striking advantages is the ease with which trains of any 
length can be made up to suit the requirements of the 
moment. Owing to the ease with which cars can be 
handled—not requiring a locomotive to haul them—those 
not in actual use can be left in “ twos or threes” in sidings 
at numerous points on a line, just where convenient and 
ready for use at a moment's notice; trains can then be 
started from a terminus with only enough cars to comfort- 
ably carry the passengers, and if the number of the latter 
increases as the journey proceeds, cars can be picked up in 
a few seconds from one of the sidings on the way, and if, 
on the other hand, passengers dwindle down very con- 
siderably, cars can be dropped out anywhere. By this 


means no superfluons weight in the shape of empty cars 


need be drawn about. A locomotive system does not 
possess these advantages. Spare cars, for economy’s sake, 
must be i ia together, as they require locomotives to 
move them when necessary, and the fewer the locomotives 
required the less will the first cost of the system be. Even 
when cars are distributed more or less over the line, the 
operation of picking one up, or dropping one, in the absence 
of another locomotive, involves uncoupling the locomotive 
from the train and reconnecting it, in addition to fetching 


the fresh car and coupling that up, the whole proceeding 
Conse- 


probably occupying at least 10 minutes each time. 
quently, in a locomotive system during light-load hours it 
is customary to see long trains running when two or three 
cars would be sufficient to carry the few passengers comfort- 


ably. This state of things may be seen to perfection on most 


of the steam-locomotive systems now so general. Perhaps 
it will be suggested on behalf of the passenger that, instead 
of running a number of self-propelling cars together ın the 
form of a train, the same number of cars should be run 
separately at equal intervals of time, thereby giving a more 
frequent service; but from the railway company’s point of 
view this would be impossible beyond a certain limit, owing 
to the number of drivers that would be required and the 
consequent increase of working expenses, which would du 
away with one of the chief advantages of the system. The 
South Side Elevated Railway at Chicago—previously men- 
tioned—is, so far as the writer knows, the only multiple- 
unit system in operation at the present moment, and con- 
sidering the remarkable success which has attended it 
during its short existence of about two years, it seems 
almost impossible that electric railways on the locomotive 
system can in future be projected. 

Before concluding it might be as well to explain that, 
althongh in this comparison it has been assumed, for 
simplicity of explanation, that all the wheels of the loco- 
motive in that system and all the wheels of the train in the 
multiple-unit system are driving wheels, in practice this 
may not always be the most economical arrangement, at 
any rate as far as the latter system is concerned. The 
pee cost of motors and equipment may be sufficiently 
owered by using only some proportion of the total number 
of wheels as drivers to make up for the increased cost of 


working due to the efficiency being lower, The two ways | 


efficiency with a systern in which all the wheels are drivers. 
C. H. R. T. ; 


Answer to No. 207 (awarded bs.).— The chief advantage 


in using self-propelling cars lies in the ease with which the 
size of the train can be regulated to the requirements of 


the traffic. A train consisting of one car can. be run as 


conveniently and as economically as a train consisting. of 
a dozen cars, the motor power provided on any. train being 


proportional to the number of carriages. Another advan-. 
tage is that the whole weight of the train can be utilised 
for adhesion by placing a motor on every axle, so that. 
steep grades can be mounted. The chief disadvantage lies 
in the greater complication which this sub-division of motor 
power entails ; it means so many more motors and so many 
more controllers to look after, and aleo that the whole of 
the rolling-atock has to go to the motor-sheds to be regularly 
inspected, instead of simply the motorcars. It also means 
a great complication of leads on any train. 

The advantage of the electric locomotives ia that it 
concentrates the whole of the electrical gear in one spot, 
and on a frame that can be specially designed to accom- 
modate it. A system intermediate betweon these two, in 
which a train consists of both motorcars and trailers, is 
very generally favoured at present. Its advantages are, of 
course, intermediate between those of tho other two systems. 
The relative weight of the advantages and disadvantages 
of the various systems depends on the working conditions 
of the line. For heavy railway work the electric locomotive 
is much the best. It is extremely simple and the loco- 
motive is designed throughout to suit the motors, so that 
a first-class job can be made of it; whereas when the 
motors are placed on the cars it is always a woefully tight 
fit to get the motor into the space available. The working 
of the system will be as simple as that of a steain railway, 
the locomotive can be put on to whatever train is desired, 


and if it is required at any time to increase the size of the 


train to cope with extra traffic, it can be done by adding 
extra trailers. Thus the reserve rolling-stock consists chiefly 
of light trailers, and not of heavy and expensive motorcars. 
At night only the locomotives go to the sheds. to be over- 
bauled, there being no necessity to overhaul the whole of 
the rolting-stock, as there would be if it copsisted entirely 
of motorcars. The locomotive train will be cheaper in first 
cost and will cost less for repairs and overhauling, and this will 
more than counterbalance the extra cost for I ewer required 
by the locomotive when hauling a long train on times of light 
load. Again, a 1,000-h.p electric locomotive with motors 
on each of its four axles will weigh at least 50 tons, and, 
as regards adhesion, it will be equivalent to an 80-ton 
steam locomotive, the adhesion of which is ample for 
ordinary trunk railway work, so that the greater adhesion 
available in the motorcar system would be no great 
ad vantage. l ; 

For suburban railways and tramways, the composite 
train, consisting of motors and trailers, would generally 
have the advantage. Trains consisting of an equal number 
of motorcars and trailers have been found satisfactory as 
regards adbesion for starting on most suburban lines—e.g., 
Liverpool Overhead Railway and Waterloo and City—and: 
also for mounting steep grades (1 in 15 at any rate)—e.g., 
Bruseels. The rate of acceleration, at any rate in England 
ani on the Continent, is generally decided by the comfort 
of the ngers, acd depends on the rate at which the 
controller is put over, the motor wheels never being near 
the skidding point; and the composite trains possess in 
some degree the advantage of the electric locomotive train, 
in that the electric equipment is to a great extent concen- 
trated, and that the spare cars need only be trailers. In 
fact, the only cases in which, apparently, it would be advis- 
able to use a train composed entirely of self-propelled cars, 
are those in which we are on the limit as regards adhesion 


as on very steep grades, say 1 in 8, and in this case, con- 
sidering the disadvantages of the system, it is doubtful 
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whether it would not be advisable to adopt a cable line 
instead.—R. S. W. 


Answer to No. 207 (awarded „ advantages 
accruing from the use of self-propelled vehicles, or the 
multiple-unit system, as it is more generally called in 
the States, are not so appari bere as there, for the 
simple reason that they only become real when a number 
of cars are run together ; and with the exception of one or 
two electric railways, this does not occur with street surface 
lines in England. On the latter, for traffic reasons, it is 
not usual to run more than two cars coupled together—a 
motor and a trailer car—and thie being a simpler problem 
than the aggregation of a number of cars (from two to a 
dozen) usual in railway practice would not warrant the 
extra outlay and complications entailed in a multiple- unit 
stem. 

Briefly, the advantages to be 
(1) increased av speed and schedules; (2) increased 
density ; (3) reduced strains ; (4) simplicity of operation. 

1. The limit of speed in railway work is determined by 
the proportion of the total weight of the train which is 
directly upon the driving wheels. Now, with a locomotive 
pure and simple dragging a number of trailer cars a com- 
paratively small percentage of this total is so disposed, so 
that to get the necessary adhesion requisite for rapid 
acceleration it becomes imperative to build exceedingly 
large and heavy locomotives, and even then it is quite 
evident that anything like 100 per cent. is never attained. 
With a multiple-unit system, in which each car is self- 
propelled, the percentage will vary from 75 to 100 per 
cent., thus giving much better facilities for rapid accelera- 
tion. With a locomotive system, when the service on the 
line is diminished and trains can be reduced in length, they 
can, of course, be run at à higher average speed, but this 
is hardly the time when it is most required, the most 
urgent time being when traffic is heaviest and the road 
liable to congestion. | | 

2. The multiple-unit system permits of a greater number 
of trains being run on any section, because the interval 
between trains for a given schedule varies as their powers 
of acceleration aa braking, and inversely as their 
maximum speed; the higher the two former, and conse- 
quently the lower the latter, then the nearer may trains 
approach with safety. 

3. Reduced strains: The weight of any car is less than 
that of a locomotive, with consequent lessor damage to 
bridges, rail joints, and track generally. 

4. Simplicity of operation: Every car being a self- 
contained self-propelled vehicle with its own independent 
braking, heating, and lighting apparatus, it becomes possible 
to arrange or assemble them in any manner desirable without 
any icular reference to sequence, any addition to the 
number of cars in a train simply meaning an extension of 
its length without in any way changing ita characteristics 
or the speed at which it can travel. Fhe control of the 
whole train being effected from any one car by means of a 
master controller, the main current for any car simply 
passes through that car and not through the whole lengt 
of the train; only comparatively small currents for operatin 
the pilot motors of all the controllers traverse the lengt 
of the train. The facility with which shunting operations 
and yard movements are performed is also a point very 
much in favour of a multiple-unit system. 


Against all these advantages may be urged the increased 
capital outlay involved, since it is evidently cheaper and 
. to build one big locomotive and a number of 
trailer cars than a lot of cars each having their own equip- 
ment. There is also a certain element of uncertainty about 
the controlling arrangements, since they are not direct! 
under the driver’s supervision, and he cannot tell wit 
certainty whether every car is doing ite proper sbare of 
the work. Although, on the other side, it may be said 
that the perfectly automatic nature of the controllers 
renders the chance of accident very remote, it being well 
nigh impossible for the apparatus to get so deranged that 
the train will not stop ; or, again, if anything happened to 
the driver and he should let go the handle of the master 
controller, on the latter being released the whole train 
wonld same to reat, The adoption of either of these two 


gained from the latter are: 


systems would depend altogether upon the ific condi- 
tions of each individual ae 80 that it is im possible to say 
definitely which is the better arrangement. Speaking 
generally, for ordinary street surface lines in England the 
locomotive car and trailer would best suit the case, but for 
any extensive electric railway system the multiple - unit 
arrangement undoubtedly possesses very material advan- 
tages. —H. F. S. B. 


Question No. 208.—What is the cguse of growth in battery 
plates as their working increases—sometimes as much as 
fin. in 13in. ? How oan it be prevented 


Best Answer to No. 208 (awarded 10s.).—The e ion 
in secondary aT plates is caused by the chemical action 
going on in the cell continuously, but more actively when 
the cell is charging or discharging. When a secondary cell 
is charging it may be regarded as an electrolytic cell, in 
which the electrolyte is acidified water, and the action of 
the electric current is to decompose the water into its 
elements—oxygen and hydrogen. The electrodes are lead 
pees and the oxygen going to the anode turns it brown, 

ecause this oxide of lead happens to be brown—I will 
not mention the various oxides of lead known to chemistry 
as they do not concern this subject, but I may mention 
that ier brown rey is called the ae of 8 
the hydrogen of the water going to the opposite plate 
decom sea by oxide film which may happen to be upon 
it, and so makes this plate quite clean. Now, the cell 
contains four different thin viz., brown oxide of lead, 
metallic lead, water, and sulphuric acid—so we will suppose 
it disconnected from the charging dynamo, and we there- 
fore have all the essentials of a primary electric battery. 
The action going on inside the cell while it is giving a 
current of slectricity (commonly spoken of as discharging) 
is this: The sulphuric acid attacks the metallic lead to form 
sulphate of lead, and to do this has to attack also the 
water, its oxygen being required as sulphate of lead is 
composed of lead, oxygen, and sulphuric acid—viz., PbOSO,. 
By this some hydrogen is set free at the surface of 
the brown plate, but, as already explained, there is a 
large supply of oxygen on the surface of the brown plate, 
and this oxygen immediately unites with the hydrogen to 
form water, which of course mixes with the rest of the 
water in the cell. It now becomes obvious that charging a 
secondary battery forces oxygen into the brown plates and 
discharging draws it out again, so that a brown plate—i e, 
the plate attached to the positive pole—actually weighs more 
after charging than it does before, but of course to verify 
this statement, any disintegrated fragments would have to 
be collected and weighed also. Any oxide of lead must 
necessarily take up more room than the lead from which it 
was formed, and as most of the lead battery plates are 
made more or less on the grid pattern, they contain a lot of 
cracks or joints into which the oxygen can easily penetrate 
and so get at the metallic lead surface inside the crack and 
oxidise it more and more, thus causing an expansion of the 
whole plate, or, as the question puts it, giving the plate an 
appearance of growth, but of course the lead plate, being life- 
leas, cannot grow. That there is an actual condensation of 
the gaseous oxygen to form the solid binoxide of lead in 
charging the cell, is shown by the fact that the temperature 
of the cell rises during the charging. In charging, the grey 
plates attached to the negative pole are quite free from any 
such action as this, but in discharging, the sulphuric acid 
attacks them and then a similar action goes on owing to 
the liquid sulphuric acid solution forming solid sulphate of 
lead, but the action is never so pronounced, probably owing 
to the fact that the sulphuric acid has not a very great 
affinity for lead, that a layer of sulphate of lead being 
formed on the surface of the plate protects it from any 
further action. 

A careful consideration of the above will show that the 
expansion or swelling of the lead plates cannot be prevented 
because the chemical action which gives the electricity also 
causes the expansion, but if solid lead plates are used 
instead of the well-known grids, then the swelling is 
reduced to a minimum, and, in faet, for a long time the 
lateral expansion is entirely prevented, but disintegration 
and falling from the surface becomes serious. The chemical 
action in jts simplest or primary form may be thus written 
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Pb standing for lead plates, H,O for water, and SO, for the 


active part of the sulphuric acid, commonly called sulphuric 
anhydride: 


At starting 
Pb H,0O+S0, Pb 
On charging 
+ — 
PbO, SO, Pb + H, charged. 
On discharging 
+ = 
PbO, H,OSO, Pb 
PbO H,O PbOSO, discharged. 
It is worthy of remark that if freshly-charged grey 


plates are lifted out of the electrolyte and stood in the air 
to drain, they will soon become quite hot, owing to the 
oxidation which takes place on their surface setting free 
the latent heat of the atmospheric oxygen.—F. G. A. 


REPORT OF SCREW GAUGE COMMITTEE OF THE 
BRITISH ASSOCIATION, 1899. 


The following is the report of a committee, consisting of 
Sir W. H. Preece (chairman), Lord Kelvin, Sir F. J 
Bramwell, Sir H. Trueman Wood, Major - General 
Webber, Colonel Watkin, Messrs. Conrad W. Cooke, 
R. E. Crompton, A. Stroh, A. Le Neve Foster, C. J. 
Hewitt, G. K. B. Elphinstone, T. Buckney, E. Rigg, C. V. 
Boys, and W. A. Price (secretary), appointed to consider 
means by which practical effect can be given to the 
introduction of the screw gauge proposed by the British 
Association in 1884 : | 


In the year 1882 a committee of this section was 
appointed to determine a gauge for the various small 
screws used in telegraphic an 
clockwork, and for other analogous purposes. This com- 
mittee reported to the section in the succeeding years, 
1883, 1884, and proposed that a certain system of screw 
threads, since known as the British Association screw 
threads, should be recommended for adoption by users of 
small screws in this country. The system is identical, 
except in one small point, with that used in Switzerland 
and associated with the name of Prof. M. Thury. The 
series consists of 26 threads, numbered 0-25, having 
diameters from 6mm. down to ‘25mm., and is so closely 
graduated that only in exceptional cases can any size be 
required intermediate between two of the set. The form 
of the thread has proved to be well adapted for practical 
purposes, and screws made on this system have come into 
extensive use among English manufacturers of small 
mechanical apparatus. It has been adopted by several 
Government departments, who have imposed its use upon 
their contractors. 

In the year 1895 representations were made to the 
section, and some correspondents of the technical papers 
urged that the value of this system was prejudiced by the 
fact that purchasers of British Association screws and 
screwing tools could not rely on obtaining from manu- 
facturers s which were interchangeable with one 
another. This raised at once a question which had not 
been closely considered by the 1882 committee—viz., the 
mode of determining whether any given screw of a 
gale are number is or is not a fair representation of the 
orm laid down by the British Association specification. 
The present committee were appointed at the Ipswich 
meeting to deal with this point, and with some additional 
members have sat at intervals up to the present time. 

In 1896 an interim report was presented to the section 
at the Liverpool meeting, in which the problem of the 
mode of gauging small screws was discussed at length. 
The principal conclusion reached at that time was that as no 
means exista of examining a nut or female screw, the efforts 
of the committee should be directed to obtaining accurate 
plug or male screws for use as gauges, and combs or 
- chasers. 

During the three years that have elapsed since this 


electrical apparatus, in 


535 


report was made, the committee have been in communica- 
tion with different firms, and principally with the Pratt and 
Whitney Company, of Hartford, U.S.A., a firm enjoying 
the very highest reputation for work of the kind the com- 
mittee desired to secure. Finding that this firm were pre- 
pared to undertake the production of gauges and tools for 
the British Association screw threads on the same lines 
as they have adopted with the American and Whitworth 
threads, the committce have been satisfied to leave the 
matter in the hands of the company till they should ascer- 
tain whether they could produce the desired result, and 
have given them all the information, specification, etc., that 
were possible. Within the last two months the Pratt and 
Whitney Company have submitted to the committee speci- 
mens in hard steel of male and female gauge-pieces of 
threads Nos. 3, 7, and 13. The three male screws of these 
sets have been photographed by Colonel Watkin on a large 
scale, and have been measured by Mr. H. J. Chaney, 
superintendent of the Standards Department of the Board 
of Trade. 

The committee believe these gauges to be sufficicntl 
accurate for practical requirements, The materials of whic 
they are made—hardened steel—should enable them to 
stand much use without injury. Their finish and general 
workmanship are exceedingly good. 3 

The committee, through their secretary, have expressed 
to the Pratt and Whitney Company their satisfaction with 
these gauges, and have been informed, in reply, that a 
higher degree of accuracy may be expected in the future. 
They are still in correspondence respecting the specifications 
of limits of error and other details concerning their pro- 
duction on the commercial scale. The manufacture and 
sale of these gauges by the Pratt and Whitney Company 
appear to realise the object set before themselves by the 
committee—viz., to assist the extension of the use of the 
British Association system of screw threads by making 
generally available accurate means for their verification. 

While recognising the excellence of the form of the 
British Association screw thread for mechanical purposes, 
the committee feel strongly that the difficulty of producing 
the form to the degree of accuracy desirable for the best 
class of work, and especially for gauge pieces, is a serious 
drawback to its value, Colonel Watkin's photographs show 
very clearly that the best appliances in the most experienced 
hands that the committee could find have failed to produce 
even single specimens of first-rate accuracy. The letters 
addressed to the secretary of the committee by Mr. George 
M. Bond, manager of the standards and gauge department 
of the Pratt and Whitney Company, as well as the high 
reputation of his firm, leave no room for doubt that very 
great care has been taken to secure accuracy in these 
specimens. A considerable number of gauges made by 
English firms of good standing have been examined by the 
committee, and have in so case shown errors of the 
same character as, though usually to a much greater degree 
than, the specimens submitted by the American firm. 

From several sources, and especially in Mr. Bond’s letters, 
it has been urged on the committee that although the diffi- 
culties of constructing these gauges of a very high degree 
of accuracy are practically insuperable, screw threads of a 
flat-ended form can be produced with great exactness. A 
photograph taken by Colonel Watkin of a fine screw taken 
from an instrument made by Messrs. Brown and Sharpe 
shows that this is certainly the case. | 

The American, or flat-ended form of thread, appears to 
be rapidly establishing itself in France and Germany, 
judging from the reports we have received of the French 
and Ziirich conferences, and we understand that it is 
entirely employed by the French Admiralty, and by several 
of the French railway companies. These reports refer, it 
is true, to screws of larger sizes than are included in the 
range of the British Association and Prof. Thury’s 
systems. The conclusions of the recent conference at 
Zürich, which adopted the flat-ended thread, were 
expressly limited to screws of more than 6mm. diameter, 
the extreme upper limit of our system. But so far 
as the easy production of accurate ferms is concerned, 
arguments which apply to large screws apply with greater 
force to small screws; while a form which is suitable for 
all screws above 6mm. cannot be wholly unsuitable for 
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was also given out. The following extracts may be of 
interest to our readers : 


As to the general question of adopting the overhead system 
for the borough, in my opinion this system is quite suitable for 
your borough, for, although at first it is likely to be met 
with the objection that it is unsightly, I do not think that this 
need weigh very much with you, as in the centre of the town, 
where the objection on the above score is likely to be heaviest, 
the house line is so broken up that I think the necessary posts 
and wires would not be very noticeable, more particularly if the 
trolley wire is carried on side posts. These remarks apply also 
to High-street, Thornton Heath, High-street, Selhurst, and to 
High-street, South Norwood. As to the suburban roads, most 
of them have trees on one or both sides, and these help very 
much in taking off the effect of the overhead wires. In addi- 
tion to the above considerations, it has always been found that, 
although when first put up the overhead system may be objected 
to on the score of “looks,” after a short time people get quite 
used to it, and objections cease. The system is quite suitable 


screws below that limit. The committee, moreover, were 
informed by one of their number that he has used screws 
of the American form in sizes corresponding with some of 
the smaller numbers of the British Association series, and 
has found them perfectly satisfactory. | 

Current conceptions of the possible and desirable limits 
of accuracy in mechanical construction are rapidly advanc- 
ing, and while we recognise the value of the work of the 
committee of 1882, in establishing a generally-accepted 
thread, we are dissatisfied with a standard form for a piece 
so important as a screw which is open to the serious 
objection referred to above. 

e recommend that this committee shall be reappointed 

for the purpose of considering whether the British Associa- 
tion form of thread for small screws should be modified. 


CROYDON TRAMWAYS. 


The Croydon Town Council having decided to purchase 
the local tramways, at the last meeting of the Town Council, 
before the ordinary business was begun, the adjourned 
special meeting to consider formal resolutions with respect 
to the tramways had to be disposed of. Alderman Sir 
F. T. Edridge moved a resolution: “ That the Council 
exercise its right under the powers conferred by Section 44 
of the Tramways Act, 1870, to purchase by agreement the 
undertaking of the Croydon Tramways Company autho- 
rised by the Croydon Tramways Act, 1878 ; tho Croydon 
Street Tramways (Extension) Order, 1880; the Norwood 
District Tramways Act, 1882; the Croydon and Norwood 
Tramways Act, 1883; the Croydon Tramways Act, 1889 ; 
and the Croydon Tramways (Extensions) Order, 1894.” 
This meant that the Corporation would pay £50,000 for 
the tramways, interest to be paid if the money was not 
paid by Jan. 1, 1900, the schedule which should be handed 
over by the company to be practically the same as when 
Mr. Harris surveyed the line for the Corporation some 
months ago. This was seconded, and carried by 29 votes 
to 11. 

The Town Council at the ordinary meeting then con- 
— the report of the Tramways Committee, which read 
as follows: 


The Council having resolved that the method of traction to 
be adopted for the working of the tramways, when acquired by 
the Corporation, should be the overhead trolley system, with 
an instruction to the committee that they should enquire whether 
it was not possible to adopt some method of electrical traction 
other than overhead for the centre of the town, the committee 
instructed Mr. Monkhouse to report to them upon the overhead 
trolley system, its suitability to the existing tramways in the 
borough, and future probable extensions, and as to another 
system of electrical traction being adopted for the centre of the 
town, and also as to which of the proposals which were sub- 
mitted to the Council in the committee’s report of Sept. 18 
last he would recommend the committee to adopt, having 

to the decision of the Oouncil as to overhead 
traction and the desirability of coming to a decision at 
an early date with a view to the reconstruction of the 
line as soon as possible, so as to carry out at the same 
time the repairs to those roads which require immediate 
attention. The committee have also had an interview 
with Mr. Monkhouse. The committee, having regard 
to the opinion of Mr. Monkhouse, that although there is 
no engineering difficulty in laying down the underground 
conduit system for a short length in the centre of the 
town, such a dual system would necessitate an increased 
expenditure, and a service which in its working would not be 
so satisfactory as a continuous service of overhead traction, 
recommend that the general principle of one system of over- 
head electrical traction be adopted. With regard to Mr. 
Monkhouse’s report in favour of the pe args that the line 
should be leased to the British Electric Traction Company, 
subject to the contract price with the British Thomson-Houston 
Company for equipment being satisfactory to the committee, 
the committee must again take this opportunity of stating that 
they are still of the opinion as expressed in their report of 
May 26, 1899, that the best practical way of dealing with the 
tramways after acquisition is to lease them for 30 years, subject 
to power of determination at recurring periods of five years, 
upon the terms as contained in the said report of May 26, and 
the committee therefore recommend accordingly. 


The report of the consulting engineer, Mr. Monkhouse, 


from an engineering point of view, as no very great amount of 
power is likely to be required by 
question of the collecting power 
need to be taken into account. 
sideration that it is the cheapest system to instal, costing a good 
deal leas per mile of single track than any conduit or surface 
contact system, and is altogether out of proportion when double 
tracks are considered. 


any one car, so that the 
of the trolley wheel does not 
There is also the further con- 


As to the question of providing a system other than “‘ over- 


head ” for the centre of the town, I can only say that there are 
no engineering difficulties in the way of doing this, and it might 
be done in two different ways: (a) by using an underground 
conduit system ; (b) by using some surface contact system. Of 
these two I should, if the committee decide that the overhead 
trolley is not permissible in the centre of the town, recomm 
that an underground conduit system be used: (1) because, in 
my opinion, it is much safer than a surface contact system ; 
(2) because the underground conduit system is very much 
simpler ; (3) because any contact system requires the addition 
to the cars of skates and other cumbersome machinery ; (4) 
because there is no contact system which is, in my opinion, 
suitable, and which has been sufficiently long in use to justify 
my recommending it. 


On the whole question as to whether it is advisable to change 


over from trolley to underground, I am of opinion that it is not 
necessary in your town, besides which the change over from the 
one to the other for such a short length would probably cause 
delay in working. Besides the possibility of delay in working, 
it would be necessary, in order that current should not be inter- 
rupted at the turn-outs of the conduit system, to place a switch- 
man at each turn-out to switch the rails and underground 
conductors over to turh the cars off the main line. 
mean that, supposing an underground conduit system were laid 
from, say, Poplar-walk in North End to the south end of South 
End, a switchman would have to be stationed at The Rising Sun 
in North End, at the George-street corner of North End, at The 
Green D 
End. I think it might be possible to arrange for an automatic 
switch at the turn-outs which should operate the slot rail and 
track rails, but I do not know of any automatic switch which 
will operate the underground conductors as well. The extra 
cost of single straight track, no turn-outs included, of a conduit 
system over an overhead system such as I propose I estimate 
at from £2,600 to £3,000 per mile, according to the difficulties 


This would 


on, and at any turn-outs which were put in in South 


encountered on the route in the shape of moving gas-mains, 
water-mains, etc. The extra cost per mile for a double-lme 
conduit system over a double-line overhead trolley system I 


estimate at from £5,400 to £6,400 per mile. 


The following table gives the various estimated costs per 
mile for different sorta of track. The whole of the estimates 
include supply of new rails, taking up the old track, making 
the necessary excavations, laying new track, supply of overhead 
material, poles, etc., for overhead working, and for the conduit 
system of culverts, yokes, steel conductors, etc., carting away 
of surplus material and making good, the road being paved 
either with 3in. cube granite setts or with wood. The estimates 
for the single-track work are got out on the assumption of a 
five minutes’ service at an average speed over the whole journey 
of eight miles per hour : 


Conduit system— Per mile. 
Single track, with necessary turns-out......... £12,300— £13,000 
Double track * e 418, 500 — E19, 500 


The large rae in this case is left for difficulties which might 
be encountered in the shape of moving pipes, etc. 

Overhead trolley system— Per mile. 
Single track, with necessary turnouts .. . . . . . . £9,460 
Double track . . . . 6c e eee e ee IZ, 100 
The extra cost of fitting the cars to run over the two systems 
would probably be from £40 to £50 per car, which, as you 
would 1 estimate, have 24 cars on the road at one time with 
your present length of track and a five-minute sefvice at an 
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1 speed of about eight miles per hour, would total to, say 


With regard to the overhead equipment, I recommend that, 
as far as possible, the trolley wires be suspended from brackets 
affixed to poles erected at the side of the road on the edge of 
the pavement and that a swivel trolley arm be used. By using 
this form of apparatus it is not necessary for the trolley wire to be 
suspended direotly over the oentre of the track. This means 
that in narrow streets, such as North End, the trolley wire 
would be run along on brackets which would only project 2ft. 
or Sft. from the post, or not quite so far as the arc lamps 
project at present. Where roads are too wide for this 
method of carrying the trolley wire, or where found 
parecer at turn-outs, etc., I recommend that the wire be 
carried by span wires affixed to poles erected on both sides 
of the road. I recommend that two trolley wires be used 
throughout the system, one for the up and one for the 
down cars. This makes the system easier to work, and 
does away with much of the sparking and jumping which is 
seen when the trolley crosses frogs, etc. The chances of the 
trolley leaving the line are less by using this arrangement. It 

is, in my opinion, less unsightly. The two wires would 
be run along about 2ft. apart, except at turn-outs, where they 
might have to be more widely separated. I recommend that 
you should use double-decked single-truck cars, about the same 
size as those you have in use at present—that is, cars capable 
of seating about 50 passengers. the trolley mast carrying the 
trolley should be stepped at one side of the car, ao that it 
occupies as little space as possible, and is clear of the gangway 
running fore and aft along the centre of the car top. 

I have very carefully examined the present track as to its 
condition and suitability for electric traction, and find that 
most of the rails are considerably worn, and that the 
points are quite unsuitable for mechanical traction of any 
description ; the rails are also of too light a section, and 
I therefore recommend that these be taken up and the track 
relaid with girder rails 7in. deep, weighing 90lb. per yard. 
(a) I estimate the cost of laying an entirely new track with 
90lb. rails, including all excavation, carting away of surplus 
material, concreting complete, and repaving the road with Sin. 
by 6in. new granite setts, at about £4,750 per mile of single 
track ; this does not allow anything for old material, and for 
which I think you might reasonably expect to get for rails 80s. 
per ton, for setts 5s. per ton, for old iron about 40s. per ton, 
or probably about £600 per mile single track at present prices. 
(b) The cost of repaving with wood would be about the same as 
for setts. It is difficult to say how much would be saved by 
using the old concrete foundation, as much depends on how 
much the road is to be raised, and consequently how much 
extra concrete will be required ; but if the road were to remain 
at its present level, and were only raised enough to compensate 
for the extra depth of rail proposed (about lin.), then I think 
the saving would be about £800 per mile, so that, wherever the 
concrete foundation could be used without having to add to the 
top, the cost per mile for a new track, as indicated above, 
would be about £3,950. 

The question as to the best means of laying the track with a 
view to providing a frequent service of trams is an extremel 
important one. I understand that at present a double track 
would only be allowed in roads through the town of a width of 
Soft. and upwards, and it appears that from the corner of 
Brigstock-road in London-road to Thornton Heath terminus, 
from Oakfield-road to South Norwood, and from end of George- 
street at Whitgift Hospital to Addiscombe, it is impossible to 
get a double track except at a few points, so that in 
these roads I recommend that a single track be laid, with 
a sufficient number of turn-outs to ensure the cars being 
able to keep time. As to the main road from the 
5 terminus at the south end of the Brighton- road to 

rigstock-road, I find that a double road could be laid from the 

resent south terminus to Aberdeen- road, from the turn-out at 
he Green Dragon to George- street, and from The Rising Sun in 
North End to the end of the proposed extension at Norbury. 
I find that the main cause for unpunctuality is the blocking of 
the cars in High-street and North End, this blocking being 
caused by unpunctuality, which is mainly due to cars having to 
wait for one another at the turn-outs, and of these principally 
at that situated at Poplar-walk. I therefore advise that a 
double line be laid from the present turn-out at The Green 
Dragon to a 15 in North End opposite No. 14 (if it is con- 
sidered possible to go as far as that), and from a point about 
oppo The Rising Sun northwards to Oakfield-road. This 
greatly relieve the traffic, and will bring the ends of the 
double line so near together in North End that motormen will 
be able to see from one end to the other of the single line, 
which will be a great convenience. 

As to the question of laying double lines northwards from 
Oakfield-road to the boundary, I think that, as soon as the 
extension is made to Norbury, and supposing the cars continue 
to run from Thornton Heath to North End, and supposing the 
cars from Norbury also run to North End, and that, say, a 
five minutes’ service is running on each line, then, in order to 


keep up a good service, and not have delays owing to cars being 


late and so keeping others standing at turn-outs, it will be 
necessary to have a double track for this distance, and I think 
the question as to whether the double line is laid now or later 
on depends on how soon the extension is carried out. T 
question as to whether a double line should be laid from Brig- 
stock-road to Norbury depends, I think, on the probabilities 


The 


with regard to the London County Council, and unless it is 


absolutely certain that they will run on into Croydon over your 


lines when they do get to the boundary, or unless you 

that the exigencies of traffic in the near future will require a 
very frequent service, then I should recommend the Corporation 
not to lay down a double track at once over this distance, but 
to arrange the track now to be laid in such a way that a secund 
track can be added at a future time, should this be required. 

I am of opinion that the proposition in the report of the 
Tramways Committee is the best one to adopt, as this will 
enable the Corporation to start immediately laying the track, 
this being the part of the work which will probably take 
most time. Iam well acquainted with the plant usually sup- 
plied by the British Thomson-Houston Company, and, provided 
that their prices were not too high and that their specifications 
were satisfactory and in accordance with your engineer’s require- 
ments and those of the Board of Trade, should feel quite safe in 
recommending its adoption. | 


After considerable discussion the report of the Tramways 
Committee was adopted by 26 votes to 12. 


ELECTRIC TRAMWAYS AT PRESTON. 


We have received a copy of the report, dated Oct. 7, by 
Messrs, Lacey, Clirehugh, and Sillar on the proposed electric 
tramways at Preston. The report is addressed to the clerk of 
the county borough of Preston, and is most interesting reading 
throughout. We only regret that the space at our disposal 
prevents us from reprinting a large portion of it in our columns. 
In the commencement of the report reference is made to the 
increasing need in every large and growing town of an accelerated 
street car service both for public convenience and for the pro- 
motion of the public health. Such a service increases the 
business of the town, and it adds immensely to the value of 
the property in the surrounding districts. The engineers state 
that at present a rapid, cheap, and eflicient form of transit to 
the outskirts is a necessity, and that there is no cheaper or 
more efficient form of rapid traction than propulsion by elec- 
tricity. The question of the suitability of the present tramways 
for electric traction is then discussed, and no less than nine 
proposed extensions are described to the lines already running 
by horse traction. The conclusion of the engineers is that 
certain portions of the present line should be entirely aban- 
doned, and that the existing track and gauge is not suitable 
for the type of car which is most convenient on electric lines 
for dealing with large numbers of passengers. The existing 
rails only weigh 66lb. per yard, and in view of the heavier 
double-deck cars advocated, it is advised that the new rails 
should not weigh less than 99lb. As regards the. question of 
the gauge, the relative advantages of the present gauge, a 
Aft. gauge, and a Aft. 84in. gauge are discussed. This matter 
is particularly important if intercommunication with other and 
neighbouring tramway systems is to be possible. The systems 
round Preston with which connection might be made are those 
of Blackpool, Southport, and Blackburn. The first two use a 
Aft. 8hin. gauge, while at Blackburn a 4ft. gauge is used, and 
this is continued in one direction through Darwen, and in 
another direction through Church, Accrington, Haslingden, 
Rawtenstall, and Bacup. It is pointed out that if a light 
railway were made between Blackpool and Preston the heavy 
fast-running cars would hardly be allowed to pass through the 
streets of Preston. The final conclusion is left with the com- 
mittee. The estimates are based on the 4ft. gauge, as at Black- 
burn. The extra cost, if the larger gauge is used, is stated to 
be £550 per mile of double track. Dealing with the service 
and number of cars, emphasis is laid on the fact that a frequent 
service often pays when a service of cars at more extended 
intervals is run at a loss. In order to maintain a 10 minutes 
service on the tramways proposed to be made, about 54 cars of 
the double-deck type, each carrying 41 passengers, would ba 
required. Messrs. Lacey, Clirehugh, and Sillar then proceed 
to discuss the systems of electric traction, and put the relative 
advantages and disadvantages very clearly. They finally advise 
that either the overhead trolley or underground conduit system 
should be used, and would prefer the latter but for the heavy 
capital outlay, involving considerable charges on the under- 
taking for interest and sinking fund. Respecting the site of 
the generating station and system of distribution, having in 
view the probable extension of the Preston tramways to con- 
siderable distances outside the town, the use of a high-voltage 
system of transmission by polyphase currents is advised. It iş 
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pointed out that if a central site should now be obtained in the 
town for the generating works to drive the tramways laid down, 
at once, it would be difficult to provide for the necessary exten- 
sions as the system grew in size. It is therefore advised that 
a site be obtained at Preston Marsh, near the new car works, 
where, besides ample room for extension, coal can be obtained 
from the railway siding and water for condensing purposes. 
Three steam generators, each of 400 i. h. p., would be required 
in the first instance, one of these being spare. The currents 
distributed on the polyphase system would of course be trans- 
formed to continuous currents at sub-stations at different points 
along the line. 

At the end of the report a series of estimates of the cost of 
eonstructing the various proposed extensions, and of relaying 
the Preston tramways, is given in detail for both the overhead 
system and for the construction of conduits. A general summary 
of these estimates is as follows, the length of line within the 
borough boundaries being 11 miles 2 furlongs, and the lengths 
without being 2 miles 5 furlongs : 


GOMPANIES’ MEETINGS AND REPORTS. 


WESTERN AND BRAZILIAN TELEGRAPH. 


The report for the half-year ended June 30, presented at the 
thirty-eighth ordinary general meeting on Tuesday, states that 
the total earnings amounted to £66,494, as against £72,692, 
showing a decrease of £6,198, as compared with the corresponding 
period of 1898. The working expenses came to £45,730, as against 
£43,179. Including the amount brought forward, and the dividend 
receivable upon the shares held in the Platino” Company, and 
after providing for income tax, the balance to the credit of the 
revenue account is £30,001, from which has been deducted £8,020 
for interest on debentures and debenture stock, and £1,079 placed 
to debenture stock redemption fund, leaviug a balance of £20,902. 
The directors recommend a dividend of 4s. per share, free of 
income tax, for the half-year on the ordinary shares, leaving s 
balance of £1,422 to be carried forward. The meeting on Tuesday 
was the last of this Company, as it now becomes merged into the 
Brazilian Submarine Company. 


Electrical equipment of line within borough.................. £21,400 
G = 90 $ 5 without borough ............ 8 2305 

and car depttoee 2 82 i 
Generating station acd transforming apparatus . 23, 320 BRAZILIAN SUBMARINE TELEGRAPH. 
| ; E The report for the half-year ended June 30, submitted to the 
Total with overhead equipment «ĩ ˙ꝙv＋“́ͥ— 5 20 = £187,671 fifty-second ordinary general meeting on Wedneaday, states that 
Total cosb of works within borough. . 8 £161,838 | the revenue amounted to £119,361, and the working expenses to 


£21 999. After providing £3,200 for debenture interest and sink- 
ing fund, and £1,726 for income tax, there remains a balance of 
£92,436, to which has to be added £15,801 brought forward, making 
a total of £108,237. A quarterly interim dividend amounting to 
£30,899 has been paid, and £20,000 transferred to the reserve fund. 
The directors recommend a final dividend of 3s. per share, i 
witb the interim dividends, a total dividend of 6 per cent. 


99 79 


£187,671 


aisale ste ama ban dN cls ok, Susan T S, 95, 


Extra cost conduit system 


Total with conduit equipmenn . £282 821 


As regards the estimates of receipts and working cost, the 
engineers give figures derived from experience at Blackburn, 
but while the receipts at Blackburn average 16d. per car mile, 
they base their estimates on receiving only 1s. per car mile at 
Preston. The generation expenses for about 900,000 car miles 
per annum on the overhead system are put down at £3,100, 
while salaries, wages of drivers, maintenance of track, and rolling- 


making 

for the 
year, and also the payment of a bonus of 23. per share, both free of 
income tax. Shareholders representing about 95 per cent. of the 
capital of the Western Brazilian Telegraph Company having 
exchanged their shares for shares in the Brazilian Submarine Com- 
pany, resolutions were passed at a special meeting on Wednesday 
approving of the conditional agreement with the Western Tele- 
graph Company, and power to iesue any part not yet issued of the 


stock are estimated at £15,000. The addition of 6 per cent. 
for interest and sinking fund brings the total cost up to £29,560. 
With the conduit system the working costs are taken at the 
same figure, as it is considered that the additional cost of 
cleaning the conduits is balanced by the decreased expenditure 
on repairs. The extra capital outlay, however, would bring the 
total annual cost up to £34,069. As the receipts estimated on 
the above-mentioned number of car miles per annum would be 
£44,800, an ample annual profit is shown for either system. This 
profit with the overhead equipment is estimated at £15,440, and 
for the conduit system at £10,751. The summary of conclusions 
given in the report is as follows: 


SUMMARY, 


1. With the exception of two proposed new tramways of but 
short length, the present routes and proposed extensions could 
undoubtedly be successfully worked by electric traction. 

2. The existing rails and gauge are unsuitable for the purpose, 
and should be replaced with 99lb. rails, and preferably a 4ft. 
gauge, with double track wherever possible, 

5. A 10 minutes’ service can be profitably provided for on all 
the proposed tramways, with the exception of two on which a 
20 minutes’ service would suffice. 

4. When taken in connection with the estimates, it is obvious 
that the overhead system is the more profitable. 

5. The most suitable site for the generating station might be 
selected on the Corporation’s property at Preston Marsh, and 
the most suitable system of generation and transmission would 
be by triphase current. 

6. The total capital cost with overhead system would be 
£187,671. ö 

7. The annual profit during the first few years will amount 
to E15, 440, and this will be considerably exceeded as the traffio 
increases. 

The engineers add that in the hands of the Corporation 
the prospects of making a financial success of the tram ways 
undertaking are such as to fully warrant the Corporation in 
taking all necessary steps to obtain the requisite power. 


Appointments Vacant.—The Corporation of Tynemouth invite 
applications for the appointment of a clerk of works to super- 
intend, under ‘the direction of the consulting engineers, the 
erection of eledtrical plant, eto., at the borough electricity 
works. The duties to commence not later than Jan. 1, 1900.— 
The Corporation of Carlisle invite applications for the appoint- 
ment of switchboard attendant. —There are also wanted for 
the training ship ‘' Shaftesbury,” which lies off Grays, Essex, 
two officers between the ages of 25 and 40, to act as electrical 
engineers and mechanics.—The Wigan Electric Light and 
Tramwa 
electrical engineer and also for a foreman jointer.—Full particu- 
lars of theee vacancies appear in our advertisement columns. 


Committee invite applications for a chief assistant 


120,000 new ordinary shares authorised at a meeting held in July 


last. The name of the company is to be changed to the Western 
Telegraph Company, Limited. 


CUBA SUBMARINE TELEGRAPH. 
The ordinary meeting of this Company was held on Wednesday, 


Mr. C. W. Parish presiding. The report, which was adopted, 
showed receipts of £25,027, while for the same period in 1898 they 


were £33,504, on account uf the Spanish-American war. 
The Chairman said that the accounts with the Spanish Govern- 


ment had just been settled, and in consequence the current half- 
year's receipte would benefit by £5,000 or £6,000. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 


Prayo (Cape Verde Islands).—The Municipal Authorities 
require tenders for lighting the town by electricity by Jan. 30, 
1900. 

Wrexham.—The Town Council invite tenders for the supply 


and erection of various planb by Nov. 8. Further particulars 
in our advertising columns. 


Glasgew.— The Corporation Electricit 
offers for 10 miles of 2in. cast-iron pipes 
particulars in our advertising columns. 


Felsted.—The Governors of the Felsted School invite tender: 
for the supply and erection of various plant by Nov. 27. Fal 
particulars appear in our advertising columns. 


Sydney.—The Municipality invite tenders for the erection and 
working of three dust destructora, capable of treating 60 tons per 
diem. Applications to be made to the Town Clerk by Nov. 8. 


Bahia.— Proposals will be accepted ab the Brazilian Consulate, 
6, Great Winchester-street, E.C., for the public and private 
lighting of the capital of the State of Bahia, Brazil, up to Nov. 4 


Llandudno.— The Council invite tenders for the supply and 
erection of three 150-kw. high-speed engines and dynamos, motor, 
and boosters by Nov. 5. Further particalars appear in our 
advertising columns. 


Middlesbrough. —The Electric Lighting Committee are pre 
pared to receive tenders for the supply and erection of condensing 


plant and pipework by Nov. 22. Further particulars appear in 
our advertising columns. 


Glasgow.—-The Corporation invite tenders for the supply and 
erection of two caper compound vertical auxili engines for 
their new power station ab Pord Dundas by Nov. 14. Farther 
particulars in our advertising columns. 


Department invite 
y Nov. 20. Farther 
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Londen, N.W.—The Vestry of St. Pancras are prepared to 
receive offers for temporary generating plant, to be delivered 
immediately at their electricity works, Regent’s Park. For par- 
ticulars apply to Mr. C. H. F. Barrett, vestry clerk, Vestry Hall, 
Pancras-road, N. W. 


Hoylake and West Kirby.—The Urban District Council invite 
tenders for boilers, engines, switchboards, batteries. transformers, 
etc, Particulars may be obtained from the consulting engineer, 
Mr, T. L. Miller, 7, Tower-buildings, Water-street, Liverpool. 
Tenders by Nov. 15. 


Bradford.—The Corporation invite separate tenders for the 
supply and delivery at Bradford of (1) electrical equipments for 
25 tramcars ; (2) tramcar bodies; (3) trucks and trolleys for 25 
electric tramcars by Nov. 9. Full particulars appear in our 
advertising columns. 


Maidstone.—The Corporation invite tenders for the supply, 
delivery, and erection of steam dynamos, balancers, and boosters, 
boilers, condenser, switchboard, battery, travelling crane, 
mains, etc., by Nov. 6. Further particulars appear in our 
advertising columns. 


Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty’s Minister at Rio stating that 
tenders are invited by the Municipality of Porto Alegre, not later 
than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 


Croydon.—The Guardians invite tenders for electric light wiring 
and fitting work for their workhouse, infirmary, and union offices. 
A copy of the specification and forms of tender may be obtained of 
Mr. A. W. Sclater, A. M. I. C. E., 182, Oxford-streeb, London, W., 
on payment of a deposit of £2. 2s., which will be returned to 
persons sending in bona fide tendera and returning the specifica- 
tion. Tenders by 5 o’clock p.m. on Nov. 13. 


Capetown.—The Agent-General for the Cape of Good Hope 
notifies that the Controller and Auditor-General ab Capetown will 
receive tenders for the construction of 70 miles of a narrow-gauge 
railway, either with or without equipment. A deposit of £1, 
must accompany every tender. This deposit will be returned to 
the maker if his tender is declined. Tenders by Oct. 30. Full 
details can be obtained from the General Manager of Railways at 
Capetown. 

Birkenhead.—The Corporation invite tenders for the con- 
. struction, supply and delivery of 13 single-deck and 31 double- 
deck electric motorcars for tramways. Specifications and particu- 
lars, prepared by Mr. Charles Brownridge, A. M. I C.E., borough 
engineer and surveyor, and Mr. William Bates, A. M. I. E.E., 
electrical engineer, can be seen, and forms of tender obtained, on 
application at the office of the Borough Engineer and Surveyor, 
Town Hall, Birkenhead, upon deposit of the sum of £5. 5s., which 
will be returned on receipt by the Corporation of a bona fide 
tender. Tenders by Nov. 14. 


RESULTS OF TENDERS. 


West Hartlepool.—The Corporation have accepted the tender 
of Messers. J. and A. Laws, Rae-street, Glasgow, for 33 lamp- 
poste, at £9 each. 


Poplar.—The Board of Works have accepted the following 
tenders: (Section F, high-speed enclosed engine and dynamo), 
Thames Ironworks Company, Limited, £827 ; (G, electric motors), 
Fuller Wenetrom Electrical Company, £419; (J, economiser), 
J. Carter and Sons £99. 10s., maintenance £2 per annum. 


Hampstead.—Tenders for the erection of additions to the elec- 
tric lightivg station have been received from the following firms: 
Lathey Bros., £30,769 ; Shillitoe, £32,200 ; Patman and Fothering. 
ham, £28,551 (accepted) ; H. and F. Higgs, £29 828 ; Gough and 
Co., £29,734; Bywater and Son, £28,903; Kingerlee and Sons, 
£29,599; W. Jobnson and Co., £31,312 ; McCormick and Son, 
£29,236 ; Killby and Gayford, £31,225 ; Holliday and Greenwood, 

£29,254, 

Battersea.—The Works Committee recommend the acceptance 
of the following tenders for works in connection with the erection 
of the central electric lighting station: Messrs. J. G. Jones and 
Co., cast-iron stanchions, columns, cantilevers, and chimney cap, 
£860; Messrs. Westwood and Wrights, wrought-iron floor- plates, 
with hoppers and stayrods, and chequered plates, with cast-iron 
bearers, £670; Messrs. Westwood and Wrights, wrought-iron 
doors and windows, £540; Messrs. H. Young and Co., Limited, 
steel girders, joiste, bolts, etc., £3,797. 10s. lld. ; Messrs. West- 
ote and Wrights, roofs over engine-room and boiler-house, 
£2,497. 

Glasgow. The Corporation have accepted the following tenders: 
The National Conduit and Cable Company, London, underground 
cables for the extension of the Glasgow tramway trolley system, 
£150,000 ; M’Callum and Hope, iron stairs required for the Port 
Dundas electric power station, £142. 3s. 8d. ; Mechan and Son, 
switchboard galleries, £800; Hayward Bros. and Eckstein, 
Limited, floor lights for galleries, £610. 16s. 8d. ; Babcock and 
Wilcox, Limited, for the Pollokshaws-road station, four patent 
water-tube boilers, with galleries and ladders, similar to the five 
boilera they are now erecting at Port Dundae station, and at the 
same price for each boiler, £5,446 ; D. Stewart and Co., Limited, 
two wagon hoists, with mild-steel chains, at Pollokshawe- road 
station, £998. 10s.; Clayton Manufacturing Company, Manchester, 
two ati electric eranes ab £4,260, and one 30-ton crane at 
£1,350. 


BUSINESS NOTES. 


Limehouse Lighting.—The District Board have decided to 
apply for a provisional order. 

Padiham.—The Council intend to apply for a provisional electrio 
lighting order for the district. 

Hornsey Lighting. —The electric lighting order is to be diecussed 
by the District Council at an early date. 

Direct Spanish Telegraph Company.—Direct cable communica- 
tion with Spain vid Bilbao is again open. 

Barking Lighting.—An enquiry has been held into the Council’s 
application to borrow £13,280 for extensions. 

Chelsea Electricity Supply Cempany.—An issue of £50,000 
44 per cent. debenture stock has been made this week. 

Hendon. —The Guardians are obtaining from the Urban District 
Council terms for the electric lighting of the workhouse. 

Northfieet Lighting.—The District Council have decided not to 
apply for an electric lighting order for the district at present. 

Mexborough Lighting.—Colonel Hepper has held an enquiry 
into the Council’s proposal to borrow £1,428 for electriclighting, ete. 


Wandsworth Lighting.—A sub-committee has been appointed 
to investigate the desirability of lighting Tooting Home with 
electricity. 

. Elland Lighting.—The District Council have decided to take 
steps to apply for a provisional order empowering them to generate 
and supply electricity. 

Lytham Lighting.— We understand that Messrs. Medhurat and 
Page have been retained to prepare a full report on the electric 
lighting of the district. 

Wimbledon Trams.—The Urban District Council will be repre- 
sented at the Surrey Tramway Conference, which forms the 
subject of another note. 

Wrexham Lighting.—An enquiry has been held into the 
Council’s application to borrow £22,100 for electric lighting and 
dust destructor combined. 

Tewkesbury Lighting.—The Urban District Council have 
retained Messrs. Christy Bros., of Chelmsford, to report upon an 
installation of electric light, ete. 

Partnership.— Mr. F. Hastings Medhurst, consulting engineer, 
has taken Mr. Arnold Kitchin into partnership. The firm will in 
future be known as Medhurst and Kitchin. 


Heaton Norris Lighting.—The Council have agreed with the 
Manchester Corporation to transfer their electric lighting order, 
subject to the approval of the Board of Trade. 

Bath.—The formal resolution authorising an application for 

wer to establish light railways upon routes already approved 

as been passed by the Urban Sanitary Authority. 

Barnsley Trams.—A special meeting of the Town Council has 
been fixed for Nov. 2 to consider the expediency of promoting an 
Electric Tramways Bill in Parliament next session. 

Acton Light Railways.—The Council have decided to lodge 
objections to the proposals of the Middlesex County Council to 
construct tramways or light railways in Middlesex. 

Acton Lighting.—Plans are being prepared for carrying out 
the electric lighting order, aud the Works Committee hope to be 
able to forward them shortly to the Board of Trade. 

Cardift.—The question of municipal telephones is to be con- 
sidered by the Town Council at an early date, and the town clerk 
has been instructed to collect all the necessary details. 

Lanark Lighting.— At a special meeting of the Burgh Commis- 
sioners on Monday the report of the Street Committee recom- 
mending the introduction of electric light was adopted. 

Clacton Lighting.—The Urban District Council have decided' 
to give notice of their intention to apply for a provisional order as 
soon as possible for the supply of electricity for the town. 

Leicester Light Rai.way.—The Town Council intend to lodge 
objections againat the 0 Bill for obtaining powers to con- 
struct a light railway from Leicester to Newtown Linford. 

Ryde.—The Light Railway Commissioners have refused to 
grant an order to make an electric railway from Ryde to Sea- 
view owing to the opposition by residents of the latter place. 

Bootle Trams.—The Town Council on the 25th inst. decided to 
ask for a provisional order authorising the Corporation to construct 
four lines of tramways and to work the same by electric traction, 

Greenock Trams.—The Police Board have fixed upon the con- 
ditions for leasing the tramways and have remitted the same to 
the Law and Finance Committee to advertise for offers and report. 

Bradford Trams.—The traffic receipte for week ending Ocb. 22 
were £349, as against £265 in the corresponding week of 1898, 
being an increase of £84. The total receipte for 1899 are £20,586. 


West India and Panama Telegraph Company, Limited.—The 
directors recommend a dividend for the six months ended June 30 
of 6d. per share on the ordinary shares, tax free, carrying forward 
£380. 

Lewes —The Town Council are making enquiries from the 
Electrical Power Distribution Company for the supply of power in 
conjunction with the proposed installation of the Shone enjector 
system. 

Leeds Trams.—Mr. A. P. Trotter, of the Board of Trade, has 
made his inspection of the Chapeltown and Headingley line, on 
which it is proposed to run electric cars, and also visited the power 
station, l i 
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Bourne Valley Light Railway.—An enquiry was held last week 
into an application to construct a light railway for 12 miles along 
sie Bourne Valley. The Commissioners gave their sanction to the 
scheme. N 

Rawmarsh Trams.— The ratepayers have passed a resolution 
in support of the promotion by the Urban District Council of 
a Bill to authorise the construction by the Council of tram- 
ways, etc. l 

Kensington.—On Wednesday extensions of mains by the 
Brompton and Kensington Electric Supply Company and the 
laying of pipes by the National Telephone Company were 
agreed to. 

Castner-Kellner Alkali Company, Limited.— An interim 
dividend has been declared for the six monthe ending Sept. 30 at 
the rate of 8 per cent, per annum on the ordinary shares, payable 
on Nov. 1. 

Reddish Trams.—A conference is to be held shortly between 
the Stockport, Manchester, and Reddish Councils to decide upon 
the authority under which the proposed tramways shall be 
carried oub. 

Millom Lighting.—The Northern Electric Company intend to 
apply for a provisional order for providing electric lighting in 

e district. The Urban District Council have not assented to 
the scheme, 

Maidstone. —Lasd week a lecture was delivered at the town hall, 
Maidetone, by Mr. Horace Boot, on manicipal electric lighting. 
The meeting was organised by the Maidstone Ratepayers’ 
Association. 

Glasgow Lighting.—The Electricity Committee of the Glasgow 
Corporation bave agreed to recommend that churches be granted 
the use of the electric light at the rate of 3d. per unit, being half 
the ordinary rate. 

Salford Lighting.—The Town Council intend to apply for a 
loan of £72,000 for electric lighting. This sum is in addition to 
the loan of £10,000 for buildings and plant, an enquiry into which 
was held last week. 

Battersea.—Tho Vestry intend to seek power in the next session 
of Parliament to enable them to utilise a site, already acquired, 
in Lombard-road, Battersea, for the purpose of an electricity 
generating station. 

London Gaxzette.—The last day for receiving proofs in the 
estate of J. E. Stott (trading as James E. Stott and Co.), 
Huddersfield, is Nov. 3 (T. H. Kaye, accountant, 8, Princess- 
street, Huddersfield, trustee). 

West of England Electric Installation Company, Limited — 
This Company has been registered with a capital of £25,600 in 
£5 shares, the object being to carry on the general business of 
electricians, electrical engineers, etc. 

Chester Lighting.—It has been decided to lay distributing 
mains for the supply of public and private lighting and motor 

wer in Egerton- street and Seller - street at an estimated coat, 
ncluding Jandus aro lamps, of £400. 

Hetton Trams.—The United Kingdom Tramways Company 
have asked the Council to call a meeting to give formal consent 
to the new district tramways scheme, and the Council are now 
enquiring into the details of the scheme. 

Littleborough Lighting.—The compulsory area to be mentioned 
in the proposed provisional order for electric light has been fixed 
as follows: Church-street, Hare Hill-road, to Hare Hill Mill. This 
embraces the whole of the centre cf the town. 

Highland Railway.—The Ross-shire County Council have 
appointed a committee of seven members to attend a conference 
of county councils interested in light railway promotion, to be 
held to consider the extension of the Highland Railway. 

Ham Trams.—The District, Council was represented at the 
conference on Wednesday referring to the County Council’s light 
railway scheme, which includes a line in the district of Ham along 
the main road from the New Inn to the Kingston boundary. 

Walsall Trams.—The Rural District Council intend to support 
the Corporation’s Tramway Bill, in which power is sought to work 
the tramways in the borough, and extend them to Great Barr, 
Perry Barr, Bentley, Willenhall, Rushall, and Walsall Wood. 


Aberdeen.—The Tramways Committee have adopted a scheme 
of tramway extension, which, if approved by the Town Council, 
will involve an outlay of £125,602. It is pro to equip the 
extension with the overhead trolley system of electric traction. 


Oriental Telephone and Electric Company, Limited —The 
directors have declared an interim dividend of 4d. per share, free 
of income tax, payable to those shareholders whose names were on 
the register at Ocb. 25. The warrants will be posted 3lsb insb. 


Birmingham. —An Electric Supply Committee is to be appointed 
by the Corporation. The Tramway Committee's report was adopted 
at the meeting on the 24th inst., and the Bill asking for power to 
are with the trams within their area will therefore be proceeded 
wi E 

Cleethorpes Lighting.—The District Council have decided that 
arc lamps shall be used in the main streets and incandescent 

hta in the side streets scheduled in the provisional order for 
which they intend to apply for the lighting of the town by 
electricity. 

Gloucestershire Railways. A resolution has been adopted by 
the County Council approving of the principle of the construction 
of a light railway between Wotton-under-Edge and Charfield, 
55 artis the plans to the consideration of the Highways 

mmittee, 


Army Reserves.—The employés of the Brush Electrical Engi- 
neerin Papay, . about 1. 200 in number, have 
decided to contribute Id. per head weekly towards the support of 
the families of the Army Reserve men who have been called out 
from that town. 

Paignton.—The District Council, having refused to allow a 
private company to reap the profits that are to be made from 
electricity, may be az ponien according to a local paper, to 
consider the question of embarking upon an electric lighting 
scheme of their own ere long. l 

Phodyne Electrical Company, Limited. — This company 
has been formed, with offices at 66, Victoria-sbreeb, Westminster, 
for the pur of carrying on business as electrical contractors. 
The capital is £10,000 in £10 shares. Mr. J. C. M. Stanton, 
M. I. E. E., is managing director. j 

Sunderland Trams.—A special meeting of the Tramway Com- 
mittee will be held shortly in order to fix routes and to reorganise 
the staff in regard to electricity, etc. Plans are to be invited at 
once for the erection of the car-sheds, as the borough engineer is 
too busy to carry them out himself. 

Cork Lighting —The question of the type of lamps to be used 
in the streets is to be finally decided upon at the next meeting of 
the Town Council, and the adoption of the scheme, which has the 
approval of the engineer, and which has been arrived at after six 
months’ experiment, will then be moved. 

Beckenham.—Certain necessary extensions of mains in the 
Shortlands district have been agreed to by the Urban District 
Council. Proposals by the National Electric Wiring and British 
Insulated Wire Companies for the wiring of houses in Beckenham 
for electric light are under consideration. 

Worthing.—A communication from the Local Government 
Board asking for certain additional information in reference to 
the Town Council's application for sanction to borrow the money 
required for the construction of electric lighting works has been 
considered by the Electric Light Committee. 

Wedmore, oto., Light Railway.—As a result of an enquiry held 
at Wedmore on the 23rd inst., the Light Railway Commissioners 
approved of an order promoted by the Railway Developments, 
Limited, of 13, Victoria-street, Westminster, for a light railway 
between Highbridge, Wedmore, and Cheddar. 

Limerick Trams.—A meeting of the Corporation was held on 
Thursday week, the special business being to consider the report of 
the committee appointed to investigate the proposed tramways 
echeme and to take action thereon. The matter was discussed, 
and further action adjourned until next month. 


Trowbridge Lighting.— The Urban District Council have 
passed a resolution declining to give their consent this year to 
any company to apply for a provisional order for the supply of 
electricity, the question being under their serious consideration 
with a view of supplying the district themselves. 


Maryport Lighting.—The District Council have decided not to 
assent to the application of the Northern Counties 5 
Supply Company, but to take the necessary preliminary steps, 
give the requisite notices for, and to make application forthwith 
to the Board of Trade for a provisional order themselves. 

Newcastle Trams.—The New Tramways Committee have 
decided to aek the electrical engineer if a single line down Osborne- 
road, with four loops at the end of the street, would meet the 

uirements of the tramway traffic, and thus obviate the necessity 
of interference with the gardens in that part of the city. 

Yeadon Lighting —In consequence of pressure from the Board 
of Trade the District Council have engaged Mr. Enright, of 
London, as electrical expert, to advise as to the beeb means of 
carrying out their electric lighting order. The clerk has been 
instructed to acquaint the Board of Trade with this fact. 

Darwen.—A local paper says deputations continue to pour in 
from other towns to inspect Darwen’s new electricity works and 
refuse destructor. Last week a body of representatives were 
there from Shipley, whilet recently deputations bave been in 
Darwen from Blackburn, Barrow-in-Furness, and Lytham. 


Brighton. —The Town Council intend to amalgamate their two 
Bills into one, and to make provision in the Tramways Bill for 
power to compulsorily parchase the site at Southwick from Mr. 

arr Lloyd, and to erect upon it a generating station, and for 
power to lay mains between the intended station and the borough. 


Eastbourne Trams.—The Tascbourne Courier urges that 
interested motives should nob be allowed tu sway the action of 
the Council in regard to the proposed electric tramways for the 
East-end only, and says that the idea that the bulk of the people 
who would use the cars would be railway passengers is entirely 
illusory. 

Ham Lighting.—A letter from the Kingston Council, enquiring 
whether the Ham Council were pre to enter into arrange- 
ments with the Corporation with the view of powers being obtained 
by the Corporation for the supply of electric current in the district 
of the Council, is being considered by the Highway and Drainage 
Committee. 

New Zealand Electrical Syndicate.—The Financial Times 
says: Pursuant to the conditions endorsed upon the £30,000 6 per 
cent. firs) mortgage debentures issued, those to be paid off out of 
the sinking fund seb aside for the year 1898 will be drawn for 
redemption ab the office of the Company, 251, Winchester House, 
on 4th prox. 


Sheffield Lightiog.—The Corporation have commenced street- 
lighting by erecting eight double-carbon arc lampa around the 
municipal building. The lamps are of 2, 000 c. p. each, and hang 


SEE 
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from ornamental iron standards ab a height of about 22fb. from 
the 5 The work of erecting the lamps has been carried 
out by the Corporation officials. 

Surrey Trams.—Tho big scheme of electric tramways for the 
northern part of the county of Surrey, details of which have 
already appeared in these columns, will be submitted to the 
County Council on Nov. 14, with a recommendation that applica- 
tion be made to the Light Railway Commissioners to obtain the 
necessary powers of construction. 

Lowestoft.— The Town Council have decided to apply by Bill 
for sanction to construct an electric tramway within the borough 
upon the 55 of the Drake and Gorham Company to 
indemnify the Council against the cost of such an application; 
the Council to construct the line and lease the same to the com- 
pany upon such terms as may be agreed upon. 

Personal.—Mr. Harry England has been appointed traffic 
manager under the new electric tram system at Bolton. There 
were some 60 applicants for the post.—Mr. G. T. Knighte, of 
Lowestoft, has been appointed clerk of the works of the Lowestoft 
electric lighting station.— Mr. Chrisp, of Stockton, has been 
appointed clerk of works to the Sunderland Tramways Committee. 


Birkenhead.—At the ae on Wednesday the following 
resolution was brought forward for confirmation; ‘‘ That tenders 
be invited by advertisement for the supply and delivery of 13 
single deck and 31 double-deck electric motor tramway cars, in 
accordance with the specifications, conditions, and form of tender 
prepared and submitted by the borough engineer and the elec- 
trical engineer.” 

Garstang Light Railway.—A special meeting of the Town 
Council took place yesterday to pass a special resolution approving 
of the intention of the Council to make, either separately or 
jointly with the Blackpool and Garstang Electric Light Railway 
Company, Limited, an application to the Light Railway Commis- 
sioners authorising the construction and working of a light 
railway in the district. 

Coventry.—Abt the meeting of the City Council it was stated, 
in connection with the adoption of the report of the Electric 
Light Committee, that in the additional powers to be sought no 
clause would be inserted for obtaining further capital. The ques- 
tion arose as to the advisability of the Corporation purchasing its 
own horses, and it was remarked that the Council would soon be 
able to use motor · wagons. 

Stalybridge and District.—A joint conference of representa- 
tives of the municipal authorities of Stalybridge, Moesley, Dukin- 
field, and Hyde was held at Stalybridge on Monday to diecuss a 
joint scheme of electric traction and lighting with a circular 
tramway route through the district. The meeting passed a 
resolution in favour of such a scheme. A scheme will now be 
formulated for discussion. 

Dudley Light Railway.—On Tueeday objections were raised ab 
the Board of Trade to the Dudley and District Light Railways 
extensions on appeal from the Light Railway Commissioners. 
Sir Courtenay Boyle’s suggestion was agreed to—viz., that if the 
parties could get the land required for the widening of the roada 
said to be necessary at a reasonable rate they could come again to 
the Board tw have the matter settled. 

Fulham Lighting.—For the present the charge per Board of 
Trade unit for current for lighting purpoees is to be 5d. per unit, 
inclusive of the uee of meters, and 24d. per unit for power or 
heating purpores. A detailed repord by the clerk of works 
(Mc. Fergusov) with reference to the free wiring of premises is 
being considered. The question of laying a main to Glyn and 
Argyll Mansions is before a sub-committee. 

Abram.— At the last meeting of the Urban District Council a 
letter was read with reference to the proposed Light Tramways 
Bill, which would authorise the constraction of a light railway 
from Liverpool to Bury, and which would pass through the town- 
ships of Achton, Abram, Leigh, and other districts, and it was 
resolved that a commictee be formed to consider the matter and to 
ascertain what the other townships were doing in the matter. 


Whitefield Trams.—At a recent meeting of the General Purposes 
Committee of the District Council, a report was presented of a 


conference held at Eccles, and it was decided to recommend the 


Council to still adhere to their decision to allow a eyndicate to 
work the trams upon terms to be upon, and subject to final 
consent of the Board of Trade. The question of the point at 
which the trams should enter the Whitefield district was adjourned 
for farther consideration. 

Barcelona Trams.— An issue of £48,100 44 per cent. redeemable 
debenture stock and £50,000 5 per cent. cumulative preference £10 
shares in the Barcelona Tramways Company, Limited, was made 
this week, the proceeds of which are to be applied to pay for and 
complete the conversion of this company’s system to electric 
traction, including the repayment of money advanced for the 
works pending this issue for providing 40 additional electric cars, 
and for other purposes, ö 

East End Lighting.— Ono Monday a deputation of representa- 
tives from the East London vestries waited upon Sir Courtenay 
Boyle to urge upon the Board of Trade the advisability of 
revoking the electric lighting orders granted to private companies, 
on the ground that they have failed to comply with the terms of 
the orders Sir Courtenay Boyle undertook to bring the matter 
at once before Mr. Ritchie with a view to seeing how far the views 
expressed could be met with. 

Stourport Trams.—The Ombersley Parish Council have passed 
the following resolution: That with a view to giving to the 
people and producta of the parish improved access bo the important 


towns and markets of Worcester, Kidderminster, Stourbrid 
Dudley, and Birmingham, application be made to the British 
Electric Traction Company to extend to Ombersley and Worvester 
their system of electric light railways ab present working between 
Stourport and Kidderminster.” 

Leith Trams.—At a recent special meeting of the Town Council, 
the proposera of the Edinburgh Street Tramways Company were 
assented to for alterations on (1) the plans of the new line through 
Newhaven ; (2) the line down Constitution-street, an additional 
loop line being suggested ; and (3) for two sidings at Pilrig to bè 
laid down in consequence of the fact that through traffic would 
cease when the cable lines laid down in the Edinburgh section of 
Leith-walk were in operation. 

Swansea Trams.—The British Electric Traction Company, in 
view of their recent application to extend their tramways in 
Swansea under the Light Railways Act, and their failure to get the 
order granted, have written to the Swansea papers explaining that 
it is not their intention to pursue the matter, in consequence of 
the fact that, owing to their failure to secure the extensions ander 
the Light Railways Act, all hope is excluded of the Corporation 
giving their consent under the Tramways Act. 

Ashton.—Amongst the points under discussion between the 
Wigan and District Tramways Company, Limited, and the Council 
with regard to the company’s offer to extend their lines through 
the township, ls the question whether the company are prepares 
to light the roads over which it is proposed the lines should pass 
with electric light. The Council are also endeavouring to ascertain 
from the Urban District Councils of Hindley, Ince, and Pemberton 
the terms and general conditions obtained by the company in their 
townships. 

Falkirk Lighting.—Mr. M'Leod, the Scottish manager of 
Edmundsons’ Electricity Corporation, Limited, had an interview 
with the Town Council last week on the queation of lighting the town 
with electricity. The company are prepared to undertake the 
work and hand over the whole to the Council at the end of 14 years 
at cost price plus 15 per cent. Mr. M Leod, at the request of the 
Council, promised to forward a report showing how his firm would 
combine the production of electric light and the destruction of the 
town’s refuse. 

Barnsley.—Thbe Town Council have adopted the minutes of the 
Park and Lighting Committee, which recommended that the 
borough electrical engineer should be paid £200 a year as from 
Nov. I, and that the following staff be engaged at the electricity 
works: assistant engineer, salary £104 a year; junior assistant 
engineer, £52; shorthand clerk and book-keeper, £78; engine 
driver, to be foreman eventually, at 36s. a week, rising to 4Us. ; 
fireman, at 28s. a weck, rising to 30s. ; and engine-room cleaner, 
at 25a, a week. | 

Catalogues.—We have received the new catalogue of bells and 
telephones issued by Messrs. Gent and Co., Leicester. The cata- 
logue contains a full list of indicators, electric bells, batteries, 
pushes and pulls for bells, telephone instruments and parte, etc. 
The catalogue is very clear, and is remarkable from the fact that 
wherever it may be opened only one special subject will be seen. 
This should give great convenience to those who require any kind 
of goods, as they can see at a glance the things answering to the 
deecription wanted. 

Colwyn Bay.—Three tenders were received by the District 
Council for the erection of the necessary buildings in connection 
with the proposed electric light works. The surveyor’s estimate 
for the work was £1,666, but the tenders ranged from £1,900 to 
£2 400. It has been decided to accept the tender of Mr. Thos. 
Brown, Chest er, for EI. 910, subject to certain modifications in the 
quantities. It may be mentioned that application has already 
been received for connections to 1,174 lamps, apart from the public 
lighte which it is proposed to instal. 

Saltburn Lighting —The public supply of electric current for 
lighting purposes, which the Cleveland and Soath Darham Assets 
Company has provided, was commenced on Wednesday. There 
are already about 1,200 lamps connected to the mains, and a con- 
siderable additional number are being wired. There is ad present 
no street-lighting, but the Urban Council are negotiating for an 
illumination of the sea-fronb promenade with arc lamps of 
2,000 c.p., and it is probable that eventually the electric light 
may be installed in the atreets of the town, 

Duns, eto., Light Railway. — The following have been 
appointed a committee to consider the proposal made by the 
Railway Developments, Limited, to construct a light railway from 
Dans to Cornhill-on-Tweed, and thus open up a district of country 
at present shut out from railway communication : Colonel Milne 
Home, of Wedderburn, convener; Provost Swainson, Duns ; 
Provost Porteous. Coldstream ; Mr. Scott, of Mersington ; Mr. 
D. W. B. Tait, W.S., Kelso. Messra. Thomas Meik and Sone, 
C.E., Edinburgh, are the engineers of the proposed scheme. 

Greenwich Trams.—The Deptford and the Greenwich Com- 
mittees will at their next joint meeting consider the London 
County Council’s motion with to a contribution towards 
the cost of widening the Lewisham High-raqad in connection with 
a proposal to construct a light railway from New Cross to Eltham. 
A deputation has waited upon the Greenwich District Board of 
Works to urge upon the committee the advisability of the Board’s 
contributing out of the rates to the cost of the construction by the 
London County Council of the projected light railway across 
Blackheath. 

Claim for Telephone Rates.—At Huddersfield on Tuesda 
the Postmaster-General was sammoned for £12 for rates all 
to be due in respect of telephone trunk wire running through the 
district of Honley Urban District Council, It was stated that £9 


of the sum was for arrears, four years’ rates being due. When 
the Postmaster-General was called there was no response, and the 
clerk asked why this matter had been allowed to stand over. The 
collector replied that it was out of mercy. The Clerk: What, 
out of mercy for her Majesty's Postmaster-General? The case 
was adjourned.— The Globe. 


Liverpool.—On the recommendation of the Tramways Com- 
mittee, it has been decided by the City Council to lay an addi- 
tional single line of tramways along Water-street, commencing at 
the pierhead, parsing along St. Nicholas-place and Water - street, 
and terminating in Dale- street a distance of about 600 yards; 
also to lay a single line along Chapel street, Tithebarn-street, 
Mary bone, Gardner’s-row, and Bevington- hill, commencing by a 
janction with tbe existing line at George's Dock gates, and 
terminating by a junction with the existing line in Scotland - 
road — the length being about 1 mile 90 yards. 

Fire.— On the 18th inst. a fire took place at the Dewar - place 
station at Edinburgh. Though the outbreak was got under in 
little more than a quarter of an hour, it was serious enough while 
it lasted, owing to the flames and the repeated explosions which 
took place. The origin of the outbreak has not been definitely 
ascertained, but it is thought that it was probably due to the wires 
in connection with the bhigh-teneion switabboard becoming fused. 
Much inoonvenience was caused in consequence of the failure of 
the light in such outlying districte as Portobello, Murrayfield, 
Inverleith, part of Newington, and other parts of the city which 
depend for their supply on the high-tension syatem. 


Hampstead.—On account of the load already upon the station, 
and the anticipated increase during the coming winter months, 
applicants for a supply of current are to be informed that the 
Vestry cannot make any further connections until after Jan. 30 
next, when they expect that the heavy load will be over. The 
application of the National Telephone Company. Limited, for 
permission to lay underground pipes in this parieh has been 
refused. A recommendation of the Hampstead Lighting Com 
mittee that mains should be laid to supply current to Oakland. 
terrace. Cricklewood, subjecb to the consent of the Hendon 
Urban Dietrict Council has been rejected by the Vestry. 


Pnddington Lighting.—Sir George Fardell had given notice of 
the following motion: ' That in consequence of the proposal of 
the Metropolitan Electric Supply Company to change the voltage 
from 100 to 200 volts, advertisements be inserted in the usual 
papers intimating that after the recees the Vestry will be prepared 
to consider applications from responsible parties for a competing 
supply over the whole of Paddington ; any auch applications when 
received to be referred to the Committee on Electric Lightiog for 
consideration and report after consultation with such expert advice 
ae they may deem advisable.” In the absence, and at the request 
of the mover, the motion was withdrawn at the last meeting of the 
Vestry. 

Hull.— The Hall and District Chamber of Trades have received 
numerous replies promising hearty eupport to a municipal 
telephone. Negotiations are to be opened for a site for a tramway 
depé; on the Holderness road. The city engineer ie preparing 
plans for the construction of temporary tramways in Bond street 
and Albion-street, pending the construction of the new street 
between Prospect-street and Junction-street. A report by the 
city engineer has been adopted stating that the negotiations for 
the purchase of frontages for widening the Holderness-road east of 
Thomas-street appeared to have progreesed sufficiently far to 
justify the construction of the tramways between the railway 
crossing and Thomas.street. 


Monte Video Telephone Company.—The report and accounts 
of the Monte Video Telephone Company, Limited, for the year 
ending July 31, presented at the ordinary general meeting 
yesterday, show a net profit of £8,227, after providing for all 
working expenses and writing off amounts for bad debts, deprecia- 
tion of stock, etc. To thie sum should be added £2,603 brought 
forward, making an available balance of £10,830. The directors 
propose to transfer £2,500 to reserve fund, and recommend the 
payment of the full dividend at the rate of 5 per cent. per annum 
upon the preference share capital and a dividend at the rate of 
24 per cent. per annum upon the ordinary share capital, leaving 
a balance of £2,258 to be carried forward. 

Belton Cars —The Bolton Jou nal publishes a photograph and 
description of the type of electric cars supplied by Messrs. Dick, 
Kerr, and Co., of London, and built for them by the Electric 
Railway and Carriage Worke Company, Limited, of Preston. 
They are of the double-deck type, having seating capacity for 
53 passengere— viz., 24 inside and 29 out. The dimensions of the 
cars are as follows: in length the body measures 16ft. 7in., and 
the platforms 10ft. 6in., giving a total length over all, including 
buffers, of 27ft. 10.n ; the width over the sills is 6ft., and over 
the window belts 6ft Gin. ; the clear height at the centre is 
6ft. 7in., and the height of the door 6ft. The inside seats are 
arranged longitudinally along each side of the car. The space 
underneath the side seats is closed by a panelled riser, concealing 
the motor cables, the risers being pravided with doors on each 
side to give access to the cables. The cara will be fitted with 
electric light. 

Portskerra Light Railways.- At the recent annual meeting 
of the shareholders of the North of Sutherland Railway Com- 
pany, the promoters of the Forsinard, Melvich, and Portskerra 

ight railway scheme, the Chairman said the scheme would have 
to be deferred till something was done to render it practicable. 
If these light railways were to be carried out in the North of 
Scotland the Light Railways Act would have to be amended. The 
Duke of Sutherland had given a guarantee for the expense of 
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working the Dornoch line, but private guarantees of that kind 
could not be expected for longer lines in more remote districte. 
What they wanted wae legal power to compel an existing com- 
pany to work a narrow-gauge railway. What they wanted in the 
North was something of the same terms as Ireland, though not, 
rhape, so much. he clause about the existing lines. which had 
een stuck in at the last moment, had had the effect of preventing 
the making of linee. 

Sheffield Trams.—The Tramways Committee have instructed 
the city surveyor to proceed with the laying of the tramlines on 
Abbeydale-road as soon as possible. Tenders are to be obtained 
for 20 double-deck cars and 30 single-deck cars, 15 of such single- 
deck cars to have trucks of the bogie type, the cars of which are to 
carry about 40 passengers, and six of such 15 to have a door in 
the centre of the car ; the single-deck cars to be delivered as soon 
as possible, 10 of the double-deck cars to be delivered within 12 
months, the other 10 within 15 months. In view of the very great. 
difficulty which the Tramway Committee are experiencing in 
obtaining new cars, a sub committee {consisting of the chairman, 
deputy chairman, and Councillors C. Hobson, C. Carr, and G. 
Jackson Smith) has been appointed to draw up a report as to the 
cost of plant necessary, and the men to be employed, so that the 
Tramways Committee may experiment as to constructing within 
their own works a sample car. A special account is to be kept 
as to dhe cost so that it can be ascertained whether it is desirable 
in the fature to build their own cars. | 

Hastings Trams.—A report containing the following clause has 
been adopted by the Town Council: With regard to the position 
of the circular line between the borough cemetery and Hollington, 
Mr. Murphy has undertaken to include it in the present promo- 
tion, subject to the Corporation entering into an agreement to 
coneent to an application by the promoters to obtain powers for 
the construction of a tramway between the eastern terminus of 
the proposed Bexhill and St. Leonarde line and the Albert 
memorial, whenever the Corporation deem it expedient, to give 
such consent, on the following terms: promoters to pay, in respect 
to such tramway, a wayleave at the rate of per mile per 
annum for the first five years, and £400 per mile per annum after- 
wards, and the particular system and the conditions to be such as 
the Corporation may determine.” The Town Council have approved 
Mr. Murphy’s proposal to promote a Bill authorising the con- 
struction of electric tramways in the borough, subject to certain 
conditions being complied with. The particular system of electric 
traction for adoption is to be determined by the Corporation. 

Croydon Lighting.—At the meeting of the Guardians the 
special committee appointed to consider the installation of the 
electric light at the union establishments presented a full and 
detailed report, and recommended that the offices, the workhouse, 
and the infirmary be lighted by electricity, and that tenders be 
invited for the work. The Vice-Chairman, in moving the adoption 
of the report, said that the installation would be on the same lines 
as at the Paddington Infirmary ; there would be four separate 
groups of three lights each down the centre of each ward. The 
whole of the lighte could be switched off from the porter’s lodge, 
and one could be kept on opposite each ward. The system would 
be quite up-to-date, and the committee could confidently recom- 
mend it. As to the expense, the Guardians had money in stocks 
which aye could use only for buildings or improvements, and 
therefore they would not have to go to the ratepayers. The re 
was agreed to. A report of the Lighting and Electricity - 
mittee has been adopted by the Council, recommending that at 
the same time as the loan (£23,320) for the Norbury extensions is 
applied for a further sum of £1,680 for house services be added, 
and that application be therefore made for a total sum of £25,000. 

Kilkenny.—\e believe that Kilkenny is one of the first towns 
which, having obtained a provisional order from the Board of 
Trade for electric lighting, has had it cancelled. Unfortunately 
this step by the Board of Trade has led to the dismiseal of the 
town clerk. The facts of the case are as followa: The Board of 
Trade wrote to the Corporation four times on the question of 
whether it was intended to lay down electric lighting plant, and 
as answers were not received to these letters, they again wrote on 
Aug. 4 of this year revoking the order. This letter was read at a 
meeting of the Council on Sept. 13. The town clerk denies having 
As a result of this a special com- 
mittee was appointed to look into the matter, and a special meeting 
of the Corporation was called for Monday last to consider the 
report of thie committee. The proceedings were as animated as 
the name of Kilkenny would suggest. Evidence was brought 
forward by the town clerk that letters were often wrongly 
delivered in Kilkenny, and one of the aldermen admitted having 
received two letters which should have gone to the town clerk. 
These he had not handed on to the town clerk, but had answered 
himeelf. The rong disclosed the fact that the members were 
equally divided on the question of the town clerk's dismissal, which 
was only carried by the casting vote of the mayor. 

Redruth Lighting.—The Urban District Council intend to 
apply for a provisional lighting order. They have adopted a 
report from Mr. W. H. Trentham, in which he advises that towns 
with a popa aton of anything like 8,000 or 10,000 should moet 
decidedly retain the power to erect works themselves, and the 
Council should oppose the application of any company to run 
electric trams unlees the company ag to obtain their sapply 
of electricity from the Council’s works ; he believed an adjoiniag 
authority already regretted giving consent to a company to obtain 
a provisional order. He recommends the adoption of the foundry 
site for the works, and states that the low-tension direct 
would be the best for the district. The estimated cost is as 
follows: buildings, etc., £1,400; boilers, etc,, £1,200; engines, 
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dynamos, and piping, £2,500; switchboard, balancer, accumulators, 
£1,400; mains for public and private lighting, including 150 
lamps and posts, £4,695; sundries, £580; contingencies 5 per 
cent., £589—total, £12 364. Annual cost of public lighting: 
16,500 unite, £667; renewals, £30; interest and redemption, 
£719—total, £1,416. Private lighting: 42,000 unite at 6d. per 
unit. £1,050; meter rents, £36; public lighting, £350—total, 
£1 436, leaving a profit of £20, taking the coet of generating 
current at 23d. per unit. The cost of fitting houees and shops i~ 
estimated at from 148. to 15s. per lamp. 

Leicester Lighting.—Ab a special meeting of the Town Council 
on the 24th inst. it was decided that application be made for 
sanction to borrow £100,000 for electric lighting purposes. The 
revenue from this department has incre from £963 in 1895 to 
£5,040 in 1899. The additional alternators and engines will 
increase the capacity from 1 600 kw. to 4 000 kw., and it is esti 
mated that this will meet the demand for the next five or six 
years. The price at preeent charged for the light is 4d. per Board 
of Trade unit, and 2d. per unit for power. The details are as 

follows: Central station—buildings, engine and alternator room. 
£10,248; engine foundations, £1,700; boiler- room, £6.927; 
chimney stack and flue, £1,000—£19 875. Plant—engines, £7,186; 
alternators, £10,660; boilers, £5,400; feed pumps, £600; econo- 


mizers, £2,500; steam, exhaust, and water pipes, £2,000 ; travel - 
ling crane, £1,500; switch gear, £2,500—£32,340. Dietribution— - 


cables, high-tension between central station and gas offices, £4,200; 
ditto, high-tension distribu ing. £3,000; ditto, low-tension 
distributing, £5,166; pipes, £2.126; trenching, £2,900; services, 
£2,500 ; service fuse boxes. £300; joint-boxes, £1,250; meters, 
£2,625 ; transformer chambers, £2,600; transformers, £6,080; 
switch gear for chambers, £1,300—£34,047; total, £86 268; to 


which is added £13,732 expenditure already incurred beyond the 
amount previously sanctioned by the Local Government Board— : 


viz.: for machinery, £3,871 ; cables, £6,907 ; transformers, £2 637; 
meters, £215; electrical instrumente, £102. 


Bermondsey.—At the lasd meeting of the Vestry the Electric 
Lighting Committee’s report was adopted, stating that the com- 
mittee had been negotiating for the purchase of Nos. 3 to 17, 
Neckinger, and Nos. 1 to 46, Limasol-atreet, as a site for the 
erection of an electric lighting generating station and dust 
destructor, and for the extension of the deçôb. Mr. Arnold 
Chipperfield, the freeholder, had agreed to accept £14,500, and 
pay his own law costs. Mr. George Carter, who held the whole of 
the property under a lease from Mr. real plo for a term of 
80 years, from September, 1894, had agreed to accept £2,000, the 
Vestry paying his law costs. Mr. Carter bad granted Messrs. 
Truman, Hanbury, Buxton, and Co. an underlease of Nos. 9 and 


11 (Hanover Arms), Neckinger, for 733 years, from December, 
1900, but the underlessees were not desirous of dispoein a their 

essrs. 
Kincaid, Waller, and Maaville as to the adaptability of the site 


interest in the houses. The committee had consul 


for the purpose required, and were satisfied that it bad very many 


advantages over any other that could be obtained. They therefore 


recommended that the houses be purchased for £16,500, and that 
it be referred to the committee to provide accommodation for the 


ake displaced; that application be made to the London County 
uncil for a loan, repayable on the annuity system within 
50 years, no repayments to be made during the first three years. 


The area of the site was 3,066 square yarda, excluding the roadway, 


which covered 674 square yarde. It was estimated that the electric- 


light station and dust destructor would cover 3,000 equare yards. 
The price to be paid for the site worked out at £5. ls. Id. per 
square yard. 

Bridgwater Lighting.—The Town Council have obtained a 
report from Mr. W. H. Trentham recommending a low-tension 
three-wire system supplied with current a5 a pressure between 
the outer wires of 450 to 460 volts, and serving the consumers’ 
lamps at 225 to 230 volts, as the system most suitable for the 
district. 
of course, be somewhat heavier than that of a bigh · pressure alter- 
nating plant, bat the expenditure on generating machinery will 
not be excessive, and the cost of running and maintenance generally 
will be much lower than on the alternating system. This system, 
too, would be applicable to tramways should it be desired at any 
time to construct such a means of communication, or to supply 
power in the neighbourhood. The total outlay for plant capable 
of supplying 2,000 8-c.p. lamps alight at one time, in addition to 
the public lighting, satiated: at £14,248, is as follows: buildings, 
£1,400 ; two boilers, two steam dynamos, steam and exhaust 
pipes, feed heater, £4,000; booeter, switchboard, battery, crane, 
£1,540; private consumers’ mains and connections, public aro and 
incandescent lamps, te, feeders, mains, trenching, and making 
good, £5,191—total, £13,248; contingencies and fees, £1 000— 
£14,248. A total yearly output, exclusive of public lamps, of 
47,600 units, at the rate of 44d.; would bring in £892. The profit 
and loss account would be: coal, 6d. per unit, 115,643 units, 
£290 ; oil, waste, etc., £42; driver, stoker, man, and lad, £273; 
supervision, £100 ; carbons and renewals of lamps, £154 ; 
maintenance, 2 per cent., £290; interest and sinking fund, 
52 per cent. on £14,500, £834; or a total of £1,983, leaving a 
balance being profit of £43; as against—revenue from private 
lighting, 47,600 unite at 44d., £892; meter rents, £34; public 
lighting, £1,100—totalling £2,026. 

London County Counoil.— The last report of the Highways 
Committee contains a recommendation to purchase freehold pro- 
perty at £90,100, based upon the advice of Prof. Kennedy, F.R.S., 
who is of opinion that the whole of the Council's tramways on 
the south side of the Thames and also the additional tramways 
and light railways which it is seeking powers to construct, cou 


be worked by means of one generati 
constructed on 
at Camberwell. 


+ 


He adds: The cost of the system of distribution will, 
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— 


station which could be 
the site of the uncil’s tramway depdb 
Part of the depdt is the Council’s freehold, 
while the remainder is held on a lease, of which about 75 years 


are unexpired, at a rent of £250 per annum. Prof. Kennedy also 
suggests that, as eventually this generatin 


station, if erected, 
would be an extremely important one, and id is impossible ab 
present to estimate the ultimate growth of the electrical traction 


scheme upon which the Council is entering, it is very desirable 


that compulsory powers sbould be obtained for the acquisi- 
tion of the freehold of the portion of the depét now 
held on lease, and also of certain houses abutting apon 
the north-east corner of the depdt, and the property on 
the east between the depdt and Camberwell New-road. It 
is also recommended (1) that the Parliamentary Committee be 
instructed to include in one of the Bills to be promoted by the 
Council next session powers for the Council to double the single 
line of tramway in the portions of Mare street. Hackney, Kentish 
Town-road, and Nine Elms-lane in which it is proposed that street 
wideniogs shall be carried out, and that the sum of £1.600 be 
added to the parliamentary estimate for the wideniog of Nine 
Elms.-lane ; (2) that as regards the propored light railway, B.No. 1, 
from Clapham Common, north side, to West-bill, Wandsworth, a 
sum which, added to the contribution of £7,500 of the Vestry of 
Battersea, will make up one-third of the cost of the acquieition of 
the property in the parish of Battersea required for street widen- 
ings, to enable a double line of light railway to be constructed, be 
charged to the light railways account; and (3) that the Council 
do rescind so much of the resolution of July 25, 1899, to apply for 
powers for the construction of tramways as relates to the pro 

tramways from Rushey Green, vid Catford road and hill, Perry- 
hill, Bell Green, Sydenham-road, and West-hill to the Crystal 


‘| Palace. 
PROVISIONAL PATENTS, 1899. 
Oct. 16. 
20666. Improvements in regulating and atarting switches for 


electric motors. Robert Dodson, 14, Sackville-street, 
Salford, Lancs. 

. Improvements in obtaining heat and vaporising fluids 
by electricity. Robert Cooke Sayer, 11, Clyde-road, 
Redlands, Bristol. (Complete specification.) , 

20678 A short-circuit switch for electrical machines, 
Reginald James Houghton, Sunnyside, Hough Green, 
near Widnes, Lancs. l 

A new or improved method of automatically extin- 

guishing electric and gas lights at any required 
time, and apparatus for effecting same. Frederick 
William Smith, 8, Quality-court, Chancery-lane, London, 
Improvemonts in and oconnected with electrically- 
energised pendulum o'ocks. George Daniel Granger, 
l ard 4, Mitre-court-chambers, Fleet-street, London. 
Improvements connected with electric lamps having 
illuminating bodies composed of second.class oon- 
duoto s. Victor Isidore Feeny, 60, Queen Victoria- 
street, London. (Allgemeine Elektricitate-Geeellachuft, 
Germany.) (Complete specification.) — 


Oct. 17. i 


20705. 


20720. 


.| 20743. Improvements in electricity meters. John Tourtel, 


67, Alderagate-street, London. (Paul Rissler and 
Heinrich Bauer, Germany.) (Complete specification.) 
An improved device for steering celectrically-driven 
motor cara. Ernst Andreas, 70, Market-street, Man- 

cheater. 

20753. Improvements in lanterns or globes chiefly for 
incandescent gas lights, arc electric lights, and the 
like. Simon Biheller, 226, High Holborn, London. 
(Complete specification. ) 

20767. Improvements in phonographs. Benjamin Joseph 
Barnard Mille, 23, Southampton-buildings, Chancery- 
lane, London. (Thomas Alva Edison, United States.) 
(Complete specification. ) 

20700. An improvement in safety fuses for electric circuits, 

Arthur Clement Frederick Webb, 6, Lord-street, 
‘Liverpool. 

Improved means and apparatus for rogulating the 
speed of gas and liko engines driving dynamo-electric 
machines. John Ricbardeon and Francis Samue 
Highton, 166, Fleet-street, London. 

Improvements in electric meters. The British 
Thomeon - Houston Company, Limited, 83, Cannon- 
street, London. (Elihu Thomson, United States.) 
(Complete specification. ) 

Improvoments in systems of electric conversion, com- 
prising static and rotary transformers. The British 
Thomson . Houston Company, Limited, and Henry 
Metcalf Hobart, 83, Cannon-street, London. 

a Oor. 18. 

Improvements in the manufacturc of reflecting 
opalescont surfaces for electric lamps or glass 
reflectors. The Improved Electric Glow Lamp Com- 
pany, Limited, and Albert Barnes, 1, Queen Victoria. 
street, London. 1 eee l . 8 


20751. 


20793. 


20877. 
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20818. Improvements in electric batteries. Alec 
Alfred Beadle, 57, Ohanocery-lane, London. 

20868. Improvements in or relating te the methed and 
apparatus used in electrostatically measuring 
electric currents in a working circuit and calibrat- 
ing the measuring instruments so employed. George 
Leonard Addenbrooke, 37, Essex-street, Strand, London. 
(Complete specification. ) 

20882. Improved sliding contact for telescopic or similar 
adjustable electroliers. Moritz Weidlich and Karl 
Nies, trading as the Sichsisché Broncewaarenfabrik 
Actien-Gesellschalt, 40, Ohancery - lane, London. (Com- 
plete specification.) 

Oor. 19. 


20000. Electrically - illuminated billiard - marking board. 
Henry Max Salmony, 119, Coldharbour-lane, Camber- 


well, London. 

20008. spr Dac in 5 for working 
points signals electric power. Francis 
William “Webb and Archur Moore Thompson, Holly 
Bank, Crewe. 


20000. Improvements in trolley standards used on oars or 
wagons electrically propelied from an overhead 
wire. Edward May Munro, William Wood, Henry 
Brecknell, and Hugh [Innes Rogers, Edinbnrgh- 
chambers, Baldwin-street, Bristol. 


12. Improvements in electric tramways on a road contact 
system. William Heath Merriman, 77, Colmore-row, 
Birmingham. 

20925. A process for directly obtaining the caustic lyes and 
ammonia and earth alkaline hydroxides by electro- 
hysis. Carl Luckow, jun., 18, Buckiugbam- street, 
Strand, London. (Complete specification. ) 

Oct. 20. 

90868. Improvements in trolleys used on overhead wires for 
eloctric traction. William Wood, 2, John-street, 
Brissol. (Complete specification.) 

90086. Improvements in machines for and the methed of 
making electrodes for storage batteries. William 
Wallace Hanscom and Arthur Hoogh, 17, Sb. Ann’s- 
equare, Manchester. (Complete specification. ) 

Ocr. 21. 

21054. A new hot-wire are lamp. vores. 
and oo George Bryant, Delp 
mout 


21076. Improvements in electric cells or batteries. Benjamin 
Willcox, 47, Lincoln’s-inn-fields, London. (The Columbus 
Eleotricitategesellechaft, Gesellschaft mit beschränkter 
Haftung, Germany.) 

21079. Improvements in time indicators for use in connection 
with a telephonic service. Robert Charles John 
8 22, Southampton - buildings, Chancery- lane, 

on. 


21063. Improvements in controllers for electric motors. 
Harry Phillips Davis and Gilbert Wright, 322, High 
Holborn, London. (Date a plied > for under Patents, 
edc., Act, 1883, Sec. 103, h 24, 1899, being date 
of application in United States. ) 


21054. Improvemonts in magnetically-operated locks suitable 
for safety lamps or other purpeses. Heinrich Mandt, 


Edward Cutland 
i-chambers, Bourne- 


18, Buckingham-street, Strand, London. (Complete 
specification. ) 
SPECIFICATIONS PUBLISHED. 
1898, 
18613. Telephonic and apparatus. Kingsbury. 


(Weatern Electric N ) 
20908. Electric signalling apparatus for railways. Pegelow. 
99115. Galvanic batteries. Baresch, Baresch, Tosler, and 
von Zabern. 
23756. relays for use on telephone and 
telegraph lines. Brown. 
25008. Electric surface.contact tramways. Thompson. 


1899. 
decomposing 


9631. Electrical conductors and anedes for electrolytic and 
similar purposes. General Electrolytic Parent Com- 
pany, Limited, Hargreaves, and Stubbs. 

19113. Machine for oovering electric wires or cables with 
strips of fibre. Sperry and James. 

18020. Connections or couplings for glow lamps and the 
like which cannot be interchanged. Siemens Bros. 
and Co., Limited. (Siemens und Halske Aktien-Gesell- 
schaft. ) 

15486. Mothed of, and apparatus for. stamping olectrode 
plates. Tiefenthal, Meyer, and Neblung. 

Teatr. Material adapted for electrical insulation, and also 
for many purposos for which obonite, wood, and 
auch like materials aro usod. Smith. 

17256. Eleotric log recorder, Jones. 


5199. Electrolytic apparatus. Holland and 
Laurie 
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TRAFFIC RETURNS. 


— 4 


* tor Increase 8 tor 
Ending 51890 1999. decrease. 1899. , 1898. 
Birmingham Tram- £ £ 22 E E c 
ways Co. .. Oct. 21 4, 247 3,978 + 569 174.693 158 268 
Blackpool. Fleetwood „ 21 325| 242 + 83 |18 633 | 12,681 
Bradford Oity Trame „, 12 374| 235 + 139 |20,189 | — 
Bristol Tramways (o.] „„ 20 3.0602, 566 + 494 — — 
City & South London] ,, 22 1,019 1,024 — 5 16, 233 16,275 
Dover Tramways ...| ,, 21 188] 184 T 43, 463] 6,984 
Dublin U. T., elec. care ,, 20 2,301] 313 — — — 
Doblin S. D. Electric „ 20] 726| 616 — 
Halifax Corporation| ,, 15 626] 222 + 404 17, 0190 4.4465 
Hull Corporat'n E.8. „ 21| 672| — — [10375] — 
Liverpool Corporat'n „, 14 |7,161/5,813)+ + 13486 281.677.249.784 
Liverpool Overhead „ 22 1,571 1,376 + 195 27,636 627, 3860 
Sheffield Corporation] ,, 22 1, 8581, 088 + 770 58,4126 42.254 
South Staffordshire „„ 20 661] 638 + 23 28.0330 26. 5596 


+ Including horse cars. a Since April 1, 1899. 5 Since June 29. 


Since Jan. 1. e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | — | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.Shs., 1-125,000 13/16-15/16 
Blackheath & Grnweh. District Biec. Lt., Ord. 1,201- -101,200 11 
land Fleetwood Tr. mroad Shares ste 10 19-21 
3 ma Poole Electric Supply, Limited, Ord.. 10 13- 
t. Cum. Pref. . 10 10-11 
British | aie r Limited, ‘Ordinary, ‘Nos. 1.50, 000 10 164-17} 
—— 6 per cent. Cm. E., 80 F 10 184-14 
—— 6 per cent. Cm. Pt., 40 20.000 vas 5 -| 10 = 
—— 9 per cont. Cm, PE., 40,001 ture Stock 100 


6 per cent, Cum. Pref., No. 1 to $7,800 iain" 2 


per rant. Debenturse Nock: ee Saek 

pet sent. and Debenture Btook.. 3 

Oallende oan tele „ 
„„ per cent. Frei. „ 
Central London Railway, Ordinary . PE wake 


——— 30,001. W — 


6 „eee esse „eee 


—— 4 per cent. Debenture Stock | es o ELELEE ces 
6 per cent. Pref. Shares ..- 
County of London and Brush . Tight 05. , Ord. 
6 per cent. Cum. Pref. 
4} per = oent: Debentures Prov. Certs. — 
Orompton and 
6 cent. Debentures 
Bdison and Swan United Ordinary.. .. 
5 per cent. Debentures s ous 
4 per cent. Deb. Stock, Red.. 
Bdmundsons’ Menna Spad , Ltd., Ord. Shares, i 117,400 
—— 1 per cent. Cumulative Fret @ se C8 ce -AIE HEEK] 
ler cent. Perp. lst Mort. 5b. —gL• oe 
W. I. T. Hen 2 ee Ne n 
— 7 per x 


4 ar cent. Debentures 
Imperial ways, LImitqqCqd . 
India Rubber, Gutta Percha, and Telegraph Works . 
[per cent. Debentures .... 

Lendon ndon Electric . Ordinary.: 


283 ak. 1st Mort » Debenture Btock, Rod. 
Metropolitan Electric Supply, ted, Ord., No. 1-€2,500 
No. 62, 501-85, 920 

atonal $ per cent. First Mortgage e e 
National Telephone, Ordinary.. — * 1 
r 6 per cent. Cum. Firat Pret... @e@eeeoeeoe EE) * 
e per cent. Cum. Second Prot. e 
~ per cent. Non. Cum. Third Pref. . e 
— $} cent. Deb. — ee -RERET „ 
New aang 662 26 6 „ „„ „ 0 „6 OF „„ „„. 
Notting n Eleotrio Lighting cia Limited . 
Oriental, Limited, 1879 . wees e 
ab Shares. . ao „ „„ „% „„ „„ „ „ 66 6 o 
Shares, New on ae 
Oriental Telephone and Blectric Company. 
Ozford o, Lim. , Ord., Nos. 1 to 06 and aif bo 16,316" 
Potteries Electric Traction, Ld., Ord., Nos. 26,667-40, sae 
b per cent. Cum. Pref. Nos. 1.20, 000 3 


— 


Royal Electrical Company of Montreal 
11 per cent. t Shares Mortgage Debentures ... 

South London Electric Supply, Ording gg 
St. 8 and 3 Mall, athe ——U—U—ä— as os as 
Telegraph Construction and Mlntennnos — 2 

— 5 per conb. e ap eve o on tee ee ap 2 Ge ap ap a we 
Telegraph Manufacturing, Ordinary.. ggg... 

= per cent. Cum. Pref.........0.. ... 
Waterloo and City Rail Or@<iuary. we ee = 
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NOTES. 


Institation of Electrical Engineers.—We learn 
from the secretary that the annual dinner of the Institution 
of Electrical Engineers will be held in the grand hall of the 
Hotel Cecil on Wednesday, Dec. 6. 


West Ham Institute——Mr. A. E. Bristoe, the 
principal of the West Ham Municipal Technical Institute, 
which was so much damaged by fire recently, states that 
they are making arrangements to start the classes in 
buildings lent by the West Ham School Board and other 
authorities, and it is hoped that the classes may be resumed 
on Monday next. 


Telephone Rates.—A question was asked in the 
House of Commons by Mr. Provand on Thursday week 
(Oct. 26) respecting the scale of charges to be made for 
the new telephone service in London. The Secretary to 
the Treasury, as representing the Postmaster-General, 
replied that he hoped that the revised rates both for 
London and the country stations would be published 
shortly. 


Telephone Enquiry.—The Kensington Vestry are 
issuing invitations to the local authorities in the county of 
London area to attend a conference to consider the whole 
question of the laying of telephone conduits by the Post- 
master-General. It is hoped that by the joint consideration 
of the question some means may be devised to lessen the 
inconvenience caused by the opening of the streets. Up 
to the present the number of vestries and municipal 
authorities who will be represented at the conference is not 
known. 


Civil Engineers’ Society.—The opening meeting of 
the new session of the Civil and Mechanical Engineers’ 
Society was held last night (Thursday) at the Hotel 
Victoria. A paper was read by Mr. G. A. Burlson “A 
Short Account of Some Modern Steam Wagons.” The 
president of this society is Mr. B. Baines Dadley, and the 
secretary Mr. A. S. E. Ackerman, 53, Victoria-street, S.W. 
The meetings will be continued at intervals of about a 
month during the winter, the meetings usually being held 
on the first Thursday of the month. 


Gattapercha-Growing in France.— We understand 
that a guttapercha tree, the Eucomia Ulmoides from the 
Sonda Archipelago, has been acclimatised in France. The 
tree is flourishing in the Colonial Garden at Nogent-sur- 
Mare under temperate conditions. It is hardy, and the 
fruit contains over 27 per cent. of guttapercha of a very good 
quality. In this species of guttapercha tree the leaves and 
bark, as well as the fruit, contain guttapercha, but in small 
proportion. The plant is common in the North of China in 
temperate parte, and as it has withstood the winter of Paris 
in the open air, it might, therefore, be grown in the South 
of England. 


The North-East Coast Institution.—The first general 
meeting of the North-East Coast Institution of Engineers 
and Shipbuilders will be held to-day (Friday) at Newcastle. 
After the usual business connected with the opening meet- 
ing of a new session, the president will address a few 
opening remarks to the members, after which a paper on 
„The Working Stress of Materials used in British Loco- 
motive Construction” will be presented by Mr. F. W. 
Jennings. The general meetings will be held during the 
session at intervals of about a month, the last being on 
May 18. The graduates’ meetings commenced on Saturday 
last with an address by the chairman on “ Modern Ship 
and Engine Building Plant.” These meetings are also 
held at monthly intervals. 


The Soulanges Canal.—This Canadian canal, which 
has recently been opened, is remarkable for the fact that 
electricity is used to operate all the lock-gate machinery, 
sluice valves, and road bridges. The canal, which cost 
over £1,000,000, has been under construction for seven 
years. The power-house is situated some five miles from 
the upper end of the canal, where a fall of 20ft. is available. 
The whole capacity of the plant installed is 500 b.p. This 
machinery is also used to work lamps of the enclosed type, 
which are placed at intervals of about 500ft. along the 
northern bank. The whole of the electric equipment was 
supplied by the Canadian General Electric Company of 
Toronto. 

Copper in South-West Africa.—A Daily Mail 
correspondent states that Mr. Alfred Beit, who is in Berlin 
negotiating with the Colonial Office concerning the Cape to 
Cairo railway and telegraph schemes, is also engaged in the 
exploitation of the Otavi copper mines, for which purpose 


it is proposed to form an Anglo-German syndicate. The 


syndicate will probably not be definitely constituted until 
next autumn. For the present it has been resolved to send 
out an expedition of English and German experts to South- 
West Africa at a cost of about £50,000 in connection with 
the proposed South-West Africa railway scheme at the 
same time to study the possibilities of the copper there. 
It is stated that a report according to which the capital of 
the company will amount to £1,000,000, must be considered 
premature. 


Killarney.—The negotiations between the Earl of 
Kenmare and the American syndicate for the development 
of Killarney have taken a curious turn. The syndicate 
recently wrote to notify the Earl that there was last season 
insufficient boating accommodation on the lakes for tourists, 
and that next summer they proposed to place thereon a 
number of electric gondolas, for which they requested his 
Lordship to permit anchorage and landing accommodation 
at the various points of the lakes controlled by him. Lord 
Kenmare replied refusing any help or countenance to the 
proposed electric gondolas, which, he thinks, are not needed, 
and would injure the local boatmen. His letter to the 
syndicate says that the lakes, being comparatively small, 
are quite unsuited to electric launches rushing about, even 
under the euphonious name of “ gondolas.” 


Niagara Falls Power Company.—In the short 
description accompanying the photo of the dynamo-room of 
this company in our last issue, the coraparison between the 
total capacity of the dynamos and the power demanded by 
the consumers is rendered inaccurate from two facts. The 
first is that the International Paper Company are supplied 
with water power. In consequence of this some 7,200 b.p. 
has to be deducted from the total we gave as the maximum 
demand of all the consumers. The second fact is that there 
are now fixed in the station eight of these 5,000-h.p.dynamos. 
There must in this case, therefore, be 10,000 h.p. added to 
the aggregate output of the station machinery, which gives 
an ample margin for spare. In spite of this, the Niagara 
Falls Power Company have on order two more of these 
huge dynamos, and which will shortly be put to work. 


St. Petersburg Congress.—The first purely Russian 
congress of electrical engineers, which has been promoted 
by the Imperial Russian Technical Society, will open ite 
proceedings on Dec. 27, 1899, in St. Petersburg. The 
objects of the congress comprise the bringing together of 
Russian electrical engineers for the discussion of matters 
pertaining to electrical engineering, and to acquaint them 
with the latest improvements and inventions which concern 
this branch of engineering science; further, to promote 
knowledge of the science, and to raise, the status of the 
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electrical industry in Russia. The committee have com- 
piled a list of 70 questions upon which papers have been 
suggested. It is also intended to hold an exhibition of 
new electrical apparatus and inventions during the meeting, 


which is to extend over the best part of a fortnight. 


Further information may be obtained on application to the 
Kaiserl. Russ. Techn. Gesellschaft (St. Petersburg, Pantelei- 
monskaja No. 2). Applications should be directed to the 


secretary of the congress, N. N. Georgiewski. 


An Electric Fire-Engino.—A few more details are 


to hand concerning the electrically-driven fire-engine which 


is soon to be tried in Paris. The hose-cart which will be 
used in connection with this engine has already been out 


on the public streets on trial runs. This hose-cart weighs 
about a ton unloaded, and nearly 21 tons with ite full 
equipment. Of this weight the accumulators account for 
1,140lb. It is estimated that the hose-cart has a range of 
37 miles on ordinary roads, with an average speed of 
10 miles per hour, but we should like to know whether 
this is estimated on the capacity of the batteries when 
new. Of course with the hose-cart electrical energy is 
only required for moving the same on the streets, whereas 
with the fire-engine constructed on the same principle suffi- 
cient stored energy would have to be provided to drive 
the pumps after the engine has arrived at the seat of the 
fire. A more feasible arrangement would seem to us to be 
to connect this electrical fire-engine to the public mains, 
provided that current could be obtained at a convenient 
pressure over the zone which the fire-engine has to serve. 
Transperting Heavy Machinery. — The Western 
Electrician illustrates an interesting operation which was 
recently carried out in Milwaukee. It seems that the 
E. P. Allis Company are manufacturing a 1,000-kw. 
generator for the Milwaukee Electric Railway Company. 
When the heavy shaft was completed it became necessary 
to remove it, and the machinery dependent upon it, to 
the armature works. The weight of the whole shaft with 
machinery was about 60 tons, and the distance necessary 
to transport it was 14 miles. A house was accordingly 
erected round the machinery, and the whole placed on 
wooden baulks. These, again, were rested on heavy 
planks placed on the roadway, and the structure was 
then moved along much in the same way as houses are 
moved in the States when required. From what we can 
gather, the speed at which the shaft travelled was not 
great, and it would appear that the public streets at 
Milwaukee must have been considerably obstructed during 
the process. Still, we should say that if the road had not 
good foundations, the method adopted was quite the best 
under the circumstances. 

Russian Statistics.—Statistics compiled in Germany 
show what a small percentage of the electrical machinery 
imported last year into Russia fell to our share. It seems 
that electrical machinery to the value of 2,414,000 roubles 
was imported into the country last year. Of that total 
75 per cent. and 10 per cent. fell to the share of 
Germany and Belgium respectively, while our manufac- 
turers were represented with 9 per cent. Steam-engines to 
the value of 2,463,000 roubles were imported during the 
same period, it seems, but the percentages claimed by the 
principal competing countries under this heading are not 
given by the Elektrotechnische Zeitschrift, from which we 
quote. However, it is pretty safe to say that our share of 
the total was a larger one in the first case. English 
steam-engines had won for themselves a reputation in 
Russia long before electricai machinery became an article 
of commerce. It is for our manufacturers to see that they 
do not lose the footing so firmly established. The market 
is a growing one for both classes of machinery, and we 


should like to see a considerable increase in the percentage 
of British importa under both headings. 

Power Transmission.— The Helios Company, of 
Cologne, are embarkiug upon what promises to develop 
into a very interesting undertaking. It is nothing less 
than the erection of a large generating station in the 
province of Posen for the distribution of current for 
lighting and power purposes over an extensive agricultural 
district. The distributing mains will extend for a distance 
of 15 miles round the station. Not only is it intended to 
supply energy for lighting purposes and dairy machinery, 
etc., but also for driving agricultural implemente—such 
as threshing machines, ploughs, and chaff-cutters. It is 
estimated that the scheme will cost about £260,000. 
Arrangements have already been made with many landowners 
for the annual ploughing of their land. For this purpose 
40 ploughing planta will have to be provided, since the 
work must be done between July 15 and Dec. 1 every year 
according to agreement. The charge for ploughing will 
vary between 8s. to 10s. per acre. There already 
exist in Germany many plante which supply current for 
agricultural purposes, but only over a very limited area, 
and the above project is therefore unique in a sense so far 
as German practice is concerned. 

Telographic History.—The Moniteur Industriel, in 
its notices of the electrical exhibition at Brussels, has 
been giving a good many historical notes on the various 
branches of electrical development. In these notes last 
week it touches upon telegraphy, and runs through the 
names of those who have been most prominent since 1837 
in bringing that branch of applied electricity to its present 
state. Commencing with 1837, we are told that Masson, 
in Caen, Davy, in London, and Alexander, in Edinburgh, 
each proposed different kinds of telegraphy, and from 
these initiatory designs the present system has 
sprung. Due credit is given to Bain, Wheatstone, 
Brett, and others in this country, and to Steinheil, Morse, 
Matteucci, and others abroad, who may be said to have 
developed the ordinary system. Later, Hughes’s printing 
apparatus was introduced into Europe, and has been very 
largely used. Reference is made to the various improve- 
ments of the instrument, and to the application of duplex 
and triplex telegraphs. Coming as they do towards the 
close of the present century, such notes are of interest in 
showing that this application of electricity is solely due to 
the inventors of the nineteenth century. 

Liquid-Air Frauds.— We have referred in our 
columns already to the extravagant claims made by an 
American gentleman for the efficiency of a liquid- air 
engine which was to return ölb. of liquid air for every 
2lb. supplied to the engine driving the machinery. Our 
comments, and those of the technical Press generally, 
would, we should have thought, have convinced the public 
of the error of this statement. We regret to find, how- 
ever, that a company has been formed in Boston with a 
million capital, under the name of the Liquid Air Power 
and Automobile Company. In the prospectus of this 
company it is stated that “steam and electricity, giants 
both as they are, have had their day. Their fields were 
and are limited when compared with the transcendent 
possibilities of liquid air, whose power is not only on the 
earth but above it and beneath the sea as well.” The 
crowning glory of the prospectus is a reiteration of the 
etatement above referred to in a somewhat different form, 
as the public are assured that the power transmitter which 
the company has acquired enables 5 h.p. to be secured 
from 2h.p. If the American investors put their money 
into this venture, they have only themselves to blame after 
the way the technical Press have referred>to it. 
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Subways.— An interesting point is given to our leader 
of last week on subways under the public streets, by the 
fact that the Postmaster-General has asked and received 
the consent of the London County Council to the placing 
of the telephone mains in the subways in Qneen Victoria- 
street, Victoria-embankment, and Northumberland-avenue. 
These cables are to be placed on staging erected by the 
Post Office with the condition that a minimum space of 
6ft. 6in. be preserved, for a width of at least 14in. on 
either aide of the centre line of the subway, between 
the floor and the lowest portion of the staging; the 
cables will be lead covered in the usual way. In the 
report of the Highways Committee on the subject it was 
stated that the subways in question are in parts becoming 
fully occupied, and certain modifications of the drawings 
submitted by the Post Office would have to be made in 
order to economise the limited space left in the subways. 
From this we gather that those with business premises 
fronting on Queen Victoria-street and Northumberland- 
avenue will be spared the inconvenience to which those 
having frontages on the other great public streets of 
Loadon are shortly to be subjected in connection with the 
provision of the Government telephone system. 


The Switzerland Visit.—We are informed that an 
exhibition of photos taken by the members during the 
recent visit of the Electrical Engineers to Switzerland is 
being organised, and that it is proposed to hold the same 
in the library of the Institution in December next. The 
exhibition will, be opened on Tuesday, Dec. 5, and closed 
on Tuesday, Dec. 12. The committee who have this matter 
in hand consists of the following gentlemen: Messrs. R. E. 
Crompton, G. L. Addenbrooke, C. W. S. Crawley, R. S. 
Erskine, W. P. J. Fawcus, W. C. Mountain, J. Perry, 
F.R.S., J. Rawortb, and A. A. C. Swinton. It is requested 
that all members who have photographs they can lend for 
the occasion should forward them mounted in a suitable 
manner for exhibition, and named where possible. In the 
case of small photographs, as many as can should be placed 
on the one mount, but they should not be framed. In con- 
nection with this exhibition it is also proposed to prepare 
albums for presentation to the Institution library, to the 
president, and to the secretary of the Institution. For this 
purpose members are asked to lend negatives, and also to 
give a small subscription, limited to 5s. each, to defray 
the cost of the albums. Photographs and subscriptions 
should be sent to Mr. R. S. Erskine, 22, Stanford-road, 
Kensington, W. i 


Mountain Railway.—A new form of mountain 
railway has been patented in Germany. Itis, in fact, an 
electrically-worked rope railway, the ropes being stretched 
overhead between a succession of stations, while the cars 
are suspended on rollers. The tensile strength of a steel 
cable of 25mm. diameter suspended between two points at 
a distance of 1,000m. apart over a gradient of 50 per cent., 
amounts to 2,000 kg. The weight of a car designed to 
accommodate 12 passengers, together with ite load, amounts 
to about as much. By employing 20 such cables twenty- 
fold security is therefore obtained. The car is worked by 
means of an endless steel cable, driven electrically. Since 
it is not considered safe to allow a greater distance than 
1,000m. between the supports, intermediate stations are 
necessary. The passengers change from the first car into 
the waiting car of the second section, and so on until the 
journey is completed. About seven minutes are occupied 
in traversing each of the 1,000m. sections, so that the 
highest peak of the Alps might be reached in less than half 
an hour. As to the cost of construction, the inventor believes 
he could build a railway at about a third of the cost of 
the ordinary type. Greater safety as compared with the 


systems of construction at present in vogue is also 


claimed. However, nothing beyond a model has yet 


been attempted. 


Reservist Fund.—The staff of the Corporation's 
electric light station at Sunderland held a meeting on 


Saturday last, which was presided over by Mr. John F. C. 


Snell, the borough electrical engineer, to consider the 
formation of a fund for the wives and families of reservists 
called to active service. Mr. Snell said that the Mayor 
had called a town’s meeting of the citizens to open a 
subscription list for this purpose, and he thought that, 
seeing so many of the staff were old naval and military 
men, they ought to put their hands into their pockets to 
help these people. He believed they would have the 
honour of being the first electric lighting station in the 
kingdom to open a fund, and hoped that by a satisfactory 
decision on the part of the staff they would set a good. 
example to the electric lighting stations of other towns. 
by giving a handsome sum to the wives and children of 


the men who had been called away to fight for their flag 


and country in South Africa. Mr. White, the assistant 
engineer, moved that the following scale be adopted :. 
“Members with £1 to £1. 5s. shall contribute 1d. per 
week ; members with £1. 5s. to £2 shall contribute 2d. per 
week; and members with £2 and over shall contribute 
1d. in the pound or fraction of pound; and that this scale 
shall be in force until the reserves are called in.” This 
resolution was seconded and carried unanimously. 

The Londen United Tramways.— We see by the 
agenda of the London County Council that support is not 
to be given to the request of the Vestry of Hammersmith, 
that the overhead system of electric traction should be 
used by the London United Tramways, Limited, on the 
tramway from Young’s-corner to Hammersmith Broadway, 
and also along certain other roads in the Hammersmith 
parish. The Vestry asked that consent to the overhead 
system should be given on the ground that the construction 
of the underground conduit system will cause great incon- 
venience to shopkeepers and others. The Highways Com- 
mittee, however, advised the Council to decline to go back 
on their agreement. They also reported that the plans for 
the conduit system submitted by the tramway company 
are found to be satisfactory. They agree also to accept 
the plans drawn up for those sections of the company’s 
tramways on which the overhead trolley system is to be 
used. In this the trolley wire will be only 22ft. from the 
ground instead of 35ft. as required under the London 
Overhead Wires Act of 1891. As, however, the Fire 
Brigade Committee has raised no objections to the decreased 
headroom, the plans have been approved by the Highways 
Committee. It is satisfactory to find there is every likeli- 
hood of the London United Tramways Company having 
their whole system completely equipped electrically in the 
near future. 

Magnetic Relays.—The description of Mr. W. S. 
Boult’s ingenious system of signalling to moving trains 
by means of magnetic relays will be found continued in 
this issue. The inventor of this system has devoted a 
large amount of time to perfecting the details used, and 
we should like to hear that the system is to have an extended 
trial on one of the London lines within the fog zone. A 
further application of this system of using magnetic lines 
of force to actuate relays under a roadway has been 
devised by Mr. R. Lundell, of Lundell motor fame. 
In this case it is proposed to use magnetic relays in the 
street in connection with the surface contact system of 
electric traction. In the case of a tramway, the electro- 
magnet under a car would be provided with two elongated 
poles running the full length of the car. One of these bars 
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in this way becomes the north pole and the other the south 
pole, while the lines of force in passing from one to the 
other would penetrate beneath the stone or wood surface of 
the street. The small relays placed underneath these street 
surfaces would be made to close a special low-tension 
circuit round the electromagnet which actuates the switch 
gearing connecting the stud or section of the third rail of the 
supply wires. The idea seems to be a feasible one, as it 
makes the switch gear independent of electrical contacts, 
which may be affected by rubbish on the road surface. 
Mr. Lundell has protected the device in question. 


Refuso Destruction.—<All information with regard 
to the energy to be obtained from refuse destruction is 
valuable. A good deal was said on the question at the late 
meeting of the Health Congress at Blackpool. Mr. R. B. 
Hodgson in his paper pointed out that although the power 
derived from the destructor depends somewhat on the 
quality of refuse available, it also largely depends upon 
the construction of the cells, also the working tempera- 
tures, steam pressure, and weight of water evaporated. 
Among the details he gives of testa in connection with 
different destructors, he records the calorific values 
obtained at Rochdale, Hereford, Oldham, Bradford, 


Leyton, and Torquay. The destructors at the first 
two places. are those of the Meldrum type, the next 


two are of the Horéfall type, and the last two by Beaman 
and Deas, and Goddard, Massey, and Warner. 


evaporated per pound of refuse are 1:64 and 1'34. The 
evaporation varies for the others from ‘945 at Oldham to 
725 at Bradford, 426 at Leyton and ‘34 at Torquay. On 
the whole, the best effect seems to be given, as far as these 
testa are concerned, at Rochdale, where the type of boiler 
employed is the Lancashire, the average steam pressure 


being 113lb. Of course, we have always recognised that 


the first duty of a refuse destructor is to sanitarily destroy 
refuse, but if waste heat can be utilised for other purposes 


every effort should be made to utilise it. There is no doubt 
that during the last few years the employment of higher 
steam pressures, higher temperatures, and more perfect 
plant has tended to enable greater utilisation to be made of 


this waste heat. 

Motorcars.—The Financial Times on Thursday week 
(Oct. 26) contained an interesting leading article on the 
progress of the motor, in which the progress made in the 
last three years is reviewed. The close approach of the 
third anniversary of the passing of the Light Locomotives 
on Highways Act is given as the reason for the review. 
The writer of the article waxes sarcastic concerning some 
of the vehicles often met with at the present time. Thus 
on country roads cyclists are occasionally scared by 
fearsome contrivances, suggestive of a cross between a 
tricycle and a traction engine, which emit noxious odours, 
create an intolerable noise, and are partially controlled by 
riders whose countenances are expressive of deadly fear 
and intense discomfort. One such individual, we read, 
was touring near Cheltenham the other day, when he 
noticed that burning benzoline was dropping from his 
machine and had set fire to his stockings. An explosion 
followed, which blew the car to pieces, fired the grass at 
the side of the road, and ignited a hedgerow. The article 
proceeds to criticise the policy of the British Motor 
Syndicate, which has without doubt cramped enterprise to 
a most deplorable extent. This syndicate has not even 
financial success to justify ite conduct. It is pointed 
out that more real progress has been made by 
independent manufacturers, who, while refraining from 
extensive advertising, have carried out experimental 
research work which is very valuable, Because, however, 


At 
Rochdale ard Hereford respectively the pounds of water 


the majority of the companies who commenced with a 
flourish of trumpets have proved failures, one must not 
conclude that the failures are due to unsurmountable defects 
of the systems The improvement in detail suggested by 
these failures is often quite sufficient to ensure the success 
of others following in the same Jine. 


Electrical Progress in Spain.—It is announced 
that as soon as the Chamber of Deputies meets for the 
session, a decree will be issued favourable to the construc- 
tion of an electric tramway from Motril to Granada which 
will run on the public highways. The Government will 
not grant any monetary subsidy, and will confine its help 
to allowing the motors to be used on the roads. The over- 
head trolley system will be used, and it is intended to put 
on six passenger cars, carrying 50 each, and 30 cars for goods 
transport. The undertaking appears to be large in com- 
parison with the traffic expected, which is set down at only 
100 passengers per day. In Barcelona and also in San Gugat 
del Valles, in the province, will shortly be installed electric 
light. In Barcelona tenders for supplying the streets 
with electric light for the next five years will be invited 
before long. The estimate for this work is about £35,000, 
or £7,000 per annum for the period of the concession. In 
Cadiz a concession is open for tender until the seventh of 
next month for an electric tramway through the streets of 
the city and also on some other roads in the district. There 
is also a project afoot to construct an electric tramway 
between the cities of Cadiz, San Fernando, Arsenal, 
Avanzadilla, and Chichana. Most of the equipment and 
working of the numerous electric light stations in Spain 
has up to the present fallen into the hands of German, 
Swiss, and French firms. Quite recently Messrs. Ahlemeyer 
have erected the turbines and dynamos for the central 
station at Axhana, but there appears to be no reason why 
our own firms should not take the trouble to compete 
Spain bas always had a more or less bad name on account 
of ita public finances, but while this may apply to the 
Government loans, the position of the municipalities is 
generally a healthy one, and even Government securities 
are bound to inspire more confidence on the market now 
that the great annual drain of men and gold to the lost 
colonies has ceased. 

East London Lighting.—The Vestries of Mile End 
Old Town and of St. George’s-in-the-East and the District 
Boards of Limehouse and Whitechapel have been trying to 
act conjointly in the electric lighting of the large area 
which is shortly to be placed under one municipal autho- 
rity. This united action has resulted in a meeting being 
held, at which resolutions were passed urging the Board of 
Trade to revoke the electric lighting orders granted to the 
County of London and Brush Provincial Electric Lighting 
Company for certain of the districts in question. The aid 
of the London County Council has been invoked to this 
end, and the conference expressed the opinion that all 
legitimate means should be employed to prevent the com- 
pany laying mains in the several districts. In consequence 
of the meeting a deputation waited on the Board of Trade 
on the 23rd ult., and saw Sir Courtenay Boyle on the 
subject. He promised to lay the matter before the Board, 
and also pointed out that it would be advisable for each of 
the municipal authorities concerned to at once take the 
necessary steps to procuro a provisional order. This course 
is being pursued, and will result in matters being actively 
discussed in the next parliamentary session. We think, 
however, that the obstructive policy suggested of preventing 
the company carrying out its obligations under the order, is 
oneto be strongly deprecated. We believe that the provisional 
orders referred to were only granted in 1897, and hence 


we presume that. the local authorities in question did not 
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then wish to undertake a municipal supply. Under the 
circumstances the fair way is to purchase the company’s 
undertaking, as is suggested at Marylebone, and to pay a 
fair price for the same. Arguing from the result of the 
application of the Marylebone Vestry for a provisional 
order, we should say that the provisional orders now being 
applied for for the East London districts will be granted 
subject to their not being used till the above-mentioned 
purchase has been effected. 


A New Use for Sterage Batteries.—Almost all 
our electric light atations now are willing to supply elec- 
tricity for motors, for heating, cooking, and other similar 
purposes for day load at rates which are exceedingly cheap 
when compared with the charges of the same undertakers 
for lighting. With this fact in mind, Mr. Alton D. Adams 
contributes to Cassier’s Magazine an article on the use of 
storage batteries as compared with isolated electric plants. 
His idea is that the storage battery should be fixed on the 
consumer's premises and charged at a low rate during the 
time when the charges for electricity were exceedingly low. 
The consumer would then take what light he required from 
his accumulators during the evening, and would in this way 
relieve the central station at the time of maximum load. 
Unfortunately, in this article Mr. Adams only gives general 
statements, and in a number of these he places a much too 
rosy view on the efficiency and cost of upkeep of accumu- 
lators. Thus he states that under normal conditions and 
with fair care the efficiency of the storage battery should 
not fall below 85 per cent., and that it may be got up to 
nearly 90 per cent. We presume that Mr. Adams is 
really speaking of energy efficiency, and that he will 
find it difficult to average even 80 per cent. efficiency 
under daily working conditions. The whole question, 
however, is one of the work required to be done. 
With an isolated electric plant the annual expense 
under ordinary conditions is not largely altered by the 
number of hours run or by the actual output of electricity. 
The items which are of importance are the cost of wages 
and the capital charges. In the same way, with a battery 
of accumulators used in the way Mr. Adams suggests, the 
depreciation and cost of upkeep, together with the interest 
on the outlay, would be very serious items in the con- 
sumers’ accounts. The one redeeming feature in the pro- 
posal is that the accumulators give the consumer a greater 
security against interruption ; in fact, for this very purpose 
accumulators are used in the House of Commons. In all 
other cases financial considerations are likely to prevent 
Mr. Adams s suggestion coming into use. | 


The Science and Art Department.—A corre.: 
spondent of the Times, in a contribution to that paper, says 
that there is clearly a supreme necessity of arranging the 


threefold division of the Science and Art Department on 
organic rather than official lines; that is to say, the 
classification proposed by the Duke of Devonshire of 
primary, secondary, science and art with technical must 
give way to the more natural one of primary, secondary, 
and strictly technical. The correspondent points out that 
not only is it unsatisfactory to the schools concerned to 
erect party walls between types of schools with common 
aims and curricula as in the first case, but also its adoption 
would tend to create friction between these artificially 
constituted departments and intensify the existing defects 
in the Science and Art Department itself. The Science 
and Art Department, however, is in no wise to blame in 
the matter. If it has taken upon itself duties which are 
really incompatible with the original object for which it 
was founded, it was because there was no one else to step 
into the breach. Its work at the outset was exclusively 
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to industry, and it was only later on, through discovering 
that the pupils who came to its classes were so weak in 
science, that the Department proposed to foster science 
teaching in the schools themselves, or, in other words, on 
finding great difficulty in making the superstructure satis- 
factory in the adult classes it was decided to rendor the 
foundations of science teaching sound in the schools below. 
There is little doubt that much of the dissatisfaction that 
the management of South Kensington has caused is really 
due to the inherent incompatibility of the two functions it 
attempts to perform in the way of primary education and 
technology, and the evil will only be aggravated if higher 
primary and much of secondary education are definitely 
allotted to ıt. If the Science and Art Department 
relinquish as a department its hold upon the secondary 
and primary schools, it would find the field of technology 
prosper more than enough to compensate it for its lost 
provinces. The gain from such a step would be immense, 
and in spite of the great sacrifices which have already been 
made for technical education, there is still an immense 
amount to be done in its higher branches. This would be 
done much more quickly if technical education were under 
the control of a department that could give up its whole 
energies to the subject. 


Electricity in Steelworks.—The [Illinois Steel 
Company have their works at South Chicago, where they 
employ some 6,000 hands. From a description of the 
electrical equipment of these works which appears in the 
American Electrician, we should say that this company has 
the most complete system of electrical power plant installed 
in any steelworks. The electrical devices are mostly 


‘employed in the mills, as electricity is only used for light- 


ing in the blast-furnace department. In the open-hearth 
department motors aggregating 1,200 h.p. are employed, 
while about 600 motor horse power is found in the plate 
mill and the same amount in the slab mill. The applica- 
tion of motors in mills of this character is not, as many 
suppose, confined to travelling cranes merely, for while 
these are used both for handling the ladles and shifting 
materials, numerous other electrical machines are employed. 
Some are known as charging cars, others as ingot lifts, 
while in the slab mill the tables are shifted by motors, and 
there are motor-driven transfer tables for giving direction 
to the billets. Last, and most interesting of all, magnetic 
lifts and trolleys are employed in and about the plate mill. 
The cranes required in this department are naturally exceed- 
ingly heavy, no less than four of these being able to handle 
75 tons. The special apparatus used for discharging metal 
from the heating furnaces into the moulds is most interest- 
ing, and shows how, with careful design, electric motors 
can be successfully used under very trying circumstances. 
The ingot-lifting apparatus also contains a number of novel 
features. In the plate mill, electromagnets have been very 
largely introduced for handling the plates. These are found to 
be quicker to operate than chains and hooks, and are quite 
reliable. The largest lift is composed of seven magnets, which 
are attached by chains to a long beam, which in turn is sus- 
pended by wire ropes from overhead travelling trolleys, 
and these are propelled along the run by a motor-driven 
drum. This set of magnets is capable of picking up plates 
weighing 10,000lb. and transporting them to any desired 
distance, and dropping them in convenient proximity to 
the plate shears. Plates measuring 8ft. wide and 40ft. 
long, and from pin. to 1}in. thick, are readily handled. 
Hot plates are not transported by these electromagnete, as 
the hot iron impairs the lifting capacity of the magnet, and 
also is apt to damage the windings. The illustrations given 
in our contemporary are worth a careful inspection by those 


confined to classes for adults in science and Art as applied | nterested in steelworks. 
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THE ELECTRIC “‘ TESTED LAMP” COMPANY. 


On Feb. 10 last we published an account of the labora- 
tories and stores which the Electric “ Tested Lamp” Com- 
pany, Limited, had equipped at 13, Victoria-street, S.W. 

6 


object of this company is to supply electric lamps of a 
brie, and for this purpose they 
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the scale of those which follow it on account of the high- 
value of the candle-power in the first instance. All the lampe 
of this make were still intact after a 600 hours’ run. 
The next lamp, the results of which are given in Fig. 2, 
is much more uniform than its predecessor. It is also of 
English make, and enjoys a reputation on account of its 
long life. The Electric Tested Lamp ” Company, however, 
class it as a very bad type of 200-volt lamp. o candle- 
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undertake to test every individual lamp which they issue 
for candle-power, watts consumed, vacuum, and uniformity 
of the filament. We do not wish to refer again to the 

ents in which these various qualities of the indi- 
vidual lamps are obtained, as our readers can refer back 
to the previous article. The fact remains, however, 
that, even when these four qualities are all satisfactory 
in an given lamp, the consumer also wishes to know the 
life of the lamp, and more especially the way the coat of 
light will vary with the age of the ae or this pur- 
pose the e in question have undertaken on their 
own behalf a large series of life teste on practically every 
type of electric lamp on the market. Through the kindneas 
of the managing director of the company, Mr. A. W. 
Gattie, we are able to reproduce in this issue six of the 
records obtained in this way. Of course, the figures 
we give are for individual lamps, but the same 
records are kept for every lamp in the group of 
from six to ten of the same make, and the curves 
we print are fair average results for each class. We, 
however, are not prepared to give the names of the 
makers of these lamps, as that would be somewhat unfair 
both to the makers and to the Electric ‘“‘ Tested Lamp Com 
pany, who have made the trials for the information of 
themselves and their cliente. The first four curves 
(Figs. 1, 2, 3, and 4) are all made on e classed by the 
saber as of 16 55 and 200 volts. The first of these 
(Fig. 1) is for an English lamp, which cannot be recom- 
mended to the public. In fact, we selected it as one of 
the worst curves which have been obtained up to the 
present. It will be seen that while the candle-power 
starte abnormally high and rises rapidly the first 48 
hours to 20 c. p., it rapidly falls k sel In the 
same way, with the decrease in candle-power there 
is a slight decrease in the current, but the watte per 
candle, which are as low as 3:05 at the end of 48 hours, 
rapidly rise to over 6'5 watts at the end of 432 hours. 
From this it will be seen that the actual cost of a candle- 
power hour increased over 100 per cent. during the time 
the lamp was tested. The drop in candle-power is largely 
accounted for in this lamp by the fact that the 1 
blackens very much indeed. This curve is shown at half 


power in this instance never reaches 16 c.p. Commencing 
at 12 c.p. when the lamp is new, it rises to almost 14 c.p., 
while the watts per candle remain constant at slightly over 
4'5 for the first 192 hours. This uniformity is except 
for the fact that the value of the watts per candle is rather 
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high. A curious feature in the curve, however, is that after 
a rapid rise to 6'6 watts per candle at 326 hours, a second 
period is reached at which the filament appears to be stable. 
The high consumption, however, renders this lamp out of 
the market with those that follow it. Every lamp in this 
group was still intact at the end of 600 hours, but we were 
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unable to obtain the final readings of the candle- power and 
current curves. 

Fig, 3 gives the curves for an American type of lamp 
which possesses much more valuable properties than those 
preceding it. The candle-power in this case is high to start 
with, rising to 21'6 c.p. as a maximum. The fall in candle- 
power is then gradual, as is also the fall in current. The 
result is that while the watts per candle are as low as 3'2 
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is of English make. The curves for this lamp are given 
in Fig. 4, and are remarkable for the wonderful uniformity 
in the current consumption and candle-power after the 
first 100 hours. Thus during the first 48 hours there is 
a marked decrease in both the candle-power and the 
current, but after that the lamp rapidly rises to a steady 
state with an average consumption of 3:75 watts per candle. 
The mechanical properties of the lamp are good, and we 
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in the first portion of the lamp’s life the increase is gradual, 
and even at 576 hours the consumption is still only 3'9 watts 

r candle. These lamps also lasted well, there being no 
5 in the first 600 hours. There were, however, 
certain defects in some of the lamps when first received 
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are told that the Tested Lamp Company have no difficulty 
in obtaining these lamps in large quantities. It is a curious 
fact, however, that until this company discovered by actual 
testa the good qualities of the lamp in question, the makers 
of it were unable to obtain customers for the quantity of 
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owing to the means of supporting the filament being 
When these defects have been 
eliminated, as they easily can be, the lamps should have 


deficient mechanically. 


the support of electrical engineers. 


We are 175 to see that the best of the 200-volt lamps 
as yet tried by the British Electric Tested Lamp” Company 


lamps they were able to turn out. This is another instance 
of the fact that bet few engineers make a practice of 
ascertaining the value of the incandescent lamps 


8 use. 
he remaining two curves are for 100-volt lamps. The 
first of these (Fig. 5) is by the same maker as Fig. 4, and 
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exhibits similar qualities. The horizontal part of the 
curves, however, is not so marked. 

The last illustration (Fig. 6) is for a lamp of which 
much has been written and of which much is expected 
by those who are responsible for ite manufacture. 
As will be seen from the curves, the lamp required 
at the start about 3'25 watts per candle, which figure 
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do not give the value from the consumer 's point of 
view, because if the candle-power falls off very rapidly 
towards the end of the life, the lamps may fail to give the 
candle-power really required, so that there is an indirect 
loss besides the actual cost of the electrical energy used. 
From the curves in Fig. 1 we find that the lamp while 
under test consumed 25 · 5 units and gave for these about 
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gradually increased to 4:15 at the end of 600 hours. 
is, by iteelf, is sufficient to ensure a large demand for the 
lamp were it not for the unfortunate fact that the mechanical 


5,700 candle-power hours. Thus the electricity at 5d. 
works out at 2:25d. per 100 candle-power hour average, but 
towards the end of the test the cost per 100 candle-power 


construction of the filament is defective. Thus of the group j| hour was 3:26d. 


of this type of lamp subjected to the life test by the Electric 
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The results from the next curve (Fig. 2) are not directly 
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„Tested Lamp“ Company, only 40 per cent. were service- 
able at the end of 600 hours. 

In order to reduce the difference in the value of these 
lamps into pence, and to show how much the different 
lamps will cost consumers, we have integrated the various 
curves, and estimated the value of the current consumed 
by each lamp at 5d. per unit. These average figures alone 


comparable because the extent of the trial is shorter. This 
lamp gave 4, 520 candle-power hours with a consumption of 
electricity of 23'6 units. The av cost per 100 candle- 
power hours is thus 2°61d., but the low value of the light 
given at the end of the life brings the maximum cost on 
the same basis up to 554d. 

The curves on Fig. 3 show very much better results, 
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in spite of the fact that the lamp was used for almost 
600 hours. During this period it gave 10,600 candle- 
power hours, with a consumption of 36:4 units. The 
average cost per 100 candle-power hours is thus only 1°7d., 
while even at the end of the time the maximum cost is 
only 1 96d. 

The next lamp, the curves of which are distinguished 
by the remarkable steadiness of the behaviour of the 
filament, after the first 100 hours consumed 34°6 units while 
under trial, and gave a total of 9,250 candle-power hours. 
The average cost Ma 100 candle-power hours thus works 
out at 1‘88d., while from the evenness of the curves the 
cost of the 100 candle-power hours is almost the same. 
These four curves are all for 200-volt lampe, and it will 
be readily seen that the last two lamps are infinitely 
to be preferred to the first two. For the same amount 
of light over the same amount of time a saving of 
over 30 per cent. in the cost of electrical energy is 
effected. To bring this to a monetary value one has to 
multiply by the number of hours the lamps have been 
burnt. This our readers can do for themselves, but we 
refrain from making the comparison because the last two 
lamps were used over a longer period. Of the 100-volt 
lamps, the curves given in Fig. 5 show that the lamp gave 


the courtesy of Prof. Kennedy, the consulting engineer for 


these works, we are now able to give more complete details 


of the works themselves, and also of the way in which 
extensions can be made on the large site acquired 
by the Corporation of Edinburgh. The history of 
the electric light undertaking in Edinburgh com- 
mences with the granting in 1891 of the provisional 
order. There was in the first instance a considerable 
amount of discussion as to the advisability of the work 
being carried out by the Corporation, but after an Electric 
Light Committee had been formed, and had received Prof. 
Kennedy’s report in April, 1893, there has been no looking 
back. A complete scheme was at once got out, which was 
accepted in August of the same year. The first site 
selected for the station adjoined the Caledonian Railway, 
and faced Dewar-place and Torphichen-street. The amount 
of plant laid down in the first case was by no means 
rial but owing to the liberal system of charges 
which was adopted, the engineer-in-charge has had 
a continuous struggle since that date to meet the 
demand for light each winter. In fact, the demand has 
increased so rapidly that last November it became neces- 
sary to ask the consumers to reduce the number of lights 
they were using between certain hours in the evening. 
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8,900 candle-power hours for 33:7 units. At 5d. per unit 
this averages out at 1°9d. per 100 candle-power hours. The 
maximum value of the same quantity at the end of the time 
is a little more. 

The curves of the last lamp given in Fig, 6 show that the 
lamp gives 9,250 candle-power hours for a consumption of 
31:7 units. At 5d. per unit, this averages out at 1 72d. per 
100 candle-power hours, while the maximum consumption 
is only 1:88d. per 100 candle-power hours. It will be seen 
from this that this type of lamp stands first of those experi- 
mented with. It wi be remembered, however, that the 
filaments were mechanically weak, and that no less than 
60 per cent. of the lamps experimented with broke 
down before the expiration of 600 hours. In conclusion, 
we have to thank Mr. A. W. Gattie, of the Electric Tested 
Lamp ” Company, for kindly placing these results at our 
disposal. 


THE MACDONALD ROAD ELECTRICITY WORKS, 
EDINBURGH. 


We referred last week to the laying of a memorial stone 
at these works, and to the ceremony of switching on the 
electric light which was oo, by the wife of the 
present Lord Provost, Mr. T. Mitchell Thomson. Through 
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The system adopted in the first station was the continuous 
three-wire one, with 115 volts on the lamps, but the out- 
skirts of the city were served by means of high-tension 
alternating plant, with 2,500 volts on the high-tension mains. 
For the new works, owing to the introduction of high- 
voltage lamps, the three-wire system is used with 230 
volts on the consumers’ terminals and 460 volts between 
the two outer conductors of the system. Another feature 
in the Edinburgh lighting is the extensive use of arc 
lamps in the streets. In fact, we believe that Edinburgh 
is in this respect the best-lighted city in the United 
Kingdom. With the rapid increase in the number of 
consumers it was found that the Dewar-place site would 
be too small to hold the machinery required for the exten- 
sions. In fact, at the end of last year the station at Dewar- 
place was completely full up with plant, which was working 
almost at its full capacity. At this time the total number 
of lamps connected to the mains was 184,000 equivalent 
8 c.p, while the maximum load observed was almost 
3,000 kw. It was seen from this that it would be absolutely 
necessary to have works constructed elsewhere to enable the © 
demand to be met. Land was accordingly acquired from 
the George Heriot’s Trust at a spot which bas proved to be 
very convenient for an electric light station. Prof. 
Kennedy recommended that in this new station only 
continuous current should be used, as the range with the 
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new works, which are on what is known as the Mac. 


higher voltage is quite sufficient to enable the continuous- 
donald-road site, have bad to be equipped in great 


current mains to supply the bulk of the city. In fact, about 


2 
7 * 
{ J 


= 
= 


EN HALT? eo sas ZU WER ce Sk 5 N 


E 
: 
E 


a. 
| 

i 

t 

’ 

i 


sirive 


III 


3 
8 
o 
H 
A 


BATTERY 


0 


Fios. 8 AND .- Pian and Elevation of the Electricity Works at Macdonald Koad, Edinburgh. The elevation is taken through A, B, o, D, B, and F. 


haste in order that they may assist the machinery 
at Dewar-place this winter, and as the load at Dewar- 
place has already reached the maximum observed last 


the end of 1898 a large portion of the alternating distribu- 
tion system had been discarded in favour of the three-wire 
continuous current supplying 230-volt lamps. These 


winter, it is well that the new works can now assist 
the old. Before commencing a description of the plant 
actually installed, we give in Figs. 1 and 2 a block plan 
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Fia. 6.— Section on O P, showing Boilers and Hues. 


and elevation of one way in which the site can be utilised. 
With this arrangement 76 boilers would be installed in 
four boiler-rooms, each containing 19 boilers. These 
boiler- rooms would be arranged in two groups, one each 


side of two large engine-rooms, which are designed with 
abgut 70ft. spans. Each of these engine-rooms would contain 
14 steam dynamos, each of 1, 200 i.h.p. Besides this, there 
would be the usual smaller sets for boosting, balancing, 
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Fia. 6.—Plan of the Coal Store and Shoots. 


Firas. 7, 8, AND 9.—Details of the Coal Shoots and Measuring Boxes. 
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‘boilers. The coal stores are placed over the boiler-room in 


such a way that practically no hand-labour is required in 
getting the coal to the boilers. A siding from the North 
British Railway connects the works to the railway systems 
of Scotland, and enables the coal to be received in bulk, 
and also considerably cheapens the delivery of the plant in 
the station. 

The buildings now erected on the site extend over rather 
more than one-quarter of the area shown in the block 
plan (Fig. 1), and consist of one boiler-room, one-half of 
one of the large engine-room bays, and the accessory 
buildings shown at the lower side of these portions of the 
works. The full equipment of buildings was not included 
in the first contracts, but the arrangements are such that 
additional boilers and machinery can quickly be laid down 
in the vacant spaces. Briefly, the plant now erected in 
the station is as follows: 13 boilers of the dry-back marine 
type, each 11ft. 6in. diameter and 14ft. long ; each of these 
boilers is guaranteed to absorb 68 per cent. of the calorific 
value of the coal when burning 1,550lb. of washed nuts 
per hour. With the ordinary grades of Scotch coal this 
corresponds to. evaporating: 11, 500lb. of water per hour. 
The steam dynamos now fixed consist of four large engines 
of the Willans type, developing 1, 200 i. b. p. at 300 revolu- 
tions per minute, coupled to Mather and Platt dynamos of 


780 kw. capacity. Two small engines, each of 250 i. h. p., 
are each coupled to two 78-kw. dynamos, which are 
wound to give about 230 volts each. This machinery, 
which we propose to describe in detail below, is supple- 


etc. The arrangement of the boiler-rooms is exceedingly | mented with two batteries of accumulators. The switch- 


convenient, in that the chimneys and flues can 80 


board arrangements are full of novelty, but these, too, will 


arranged that sections of the fues can be shut down | be described after the general arrangements of the plant 
for cleaning without disturbing any large number of | have been discussed, ed 
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The station and plant as now completed is shown in 
plan (Fig. 3), while Fig. 4 shows a itudinal section 
taken through A, B, C, D, E, and F. e first point of 
interest is the eetting of the boilers and the flue 
arrangements. This can be seen from Fig. 3, while 
the section on O P (Fig. 5) shows the cross - section 
of the main flues. There are two main flues running the 
full len of the boiler-house, and both of them can be 
arran to discharge their hot gases into either of 
the two chimneys, which are finally to be placed one at 
either end of the boiler-house. There are in each of these 
main flues three dampers, placed one at each end and one 
in the centre. By suitably regulating these, the boilers in 
one block can be arranged to discharge gases either all into 
one of the chimneys at either end of the block or half 
into each. 

Each of these 13 boilers is fed with an automatic stoker 
made by the Union Ironworks Company, of Ashton-under- 
Lyne. The way in which the hoppers of these stokers 
are fed with is exceedingly 5 The general 
design of the coal store, which is placed over the 
boiler-house, is seen in Fig. 4, but Fig. 6 gives a plan 
of the coal store, and also details of the arrange- 
ments by which the coal is fed to the hoppers and 
automatically measured at the same time. It will be seen 
from this last illustration that a number of iron shoots are 
constructed in the floor of the coal store, down which the 
coal slides into the measuring boxes. The details of the 
shoot and measuring box are shown in Figs. 7, 8, and 9. 
The iron box in which the washed nuts used in the 
station are measured is arranged with two horizontal 
shutters, one at the top and one at the bottom of the box. 
These are connected by a long lever, which can be reached 
from the boiler-house floor. The fulcrum of this lever is 
attached to the middle of the coal-box, but it is not a 
fixed point. In the position shown in our illustration 
the upper shutter is closed and the coal falls by gravity 
out of the measuring box down the divided shoot into the 
two hoppers of the mechanical stokers on one boiler. These 
shoots are hinged, so that they can be moved to one side 
if required. As soon as the whole of the coal in the 
measuring box, which is graduated to contain 5cwt., has 
been used the fireman pushes the lever in towards the 
boiler. Owing to the central pivot of the lever moving in 


a slot, the under shutter closes the box before the upper 


shutter commences to move. The upper then opens and 
the coal descends till the box is full; the lever is 
then again pulled outwards, when the upper shutter 
cuts off the coal supply of the box before the under 
shutter releases any coal into the shoote. It will be 
seen from this that every time the lever is moved 
a certain quantity of coal is taken from the coal store. 
This amounts to Scwt. As the weight in the measuring 
boxes would vary somewhat with the size of the coal, a 
small hinged plate is provided (as shown in Fig. 9) on the 
one side of the box, and by moving this inwards or out- 
wards the weight capacity can be varied to the small 


extent required. l 
(To be continued. ) 


SIGNALLING WITHOUT CONTACT—A SYSTEM OF 
RAILWAY SIGNALLING SPECIALLY SUITABLE 
FOR FOG SIGNALLING.* 


BY W. 8. BOULT, A.M.I C.E, 
(Continued from page 531.) 


Arriving at this conclusion in the manner above set forth, the 
author turned his attention to devising suitable magnetic appa- 
ratus, with results which he now has the honour to submit for 
criticism. In brief outline, his system consists in placing on 
the road magnets so arranged as to establish a long magnetic 
field of transverse polarity, and carrying on the engine through 
this field an iron armature, not itself to be moved by attraction 
to the magneta, but containing in a dividing gap or space 
therein a small pivoted needle, on which magnetism collected 
by the armature is condensed or focussed so as to strongly act 
upon it and throw it over to one side. The polarity of the 


* Abstract of paper read before Section G of the British Associa- 
tion at Dover, 


field from the road magnets is arranged to be from right 
to left, or left to right, as required; and as the direc- 
tion in which the needle in the moving armature is 
thrown over depends upon the polarity of the magnetism 
collected by the armature, it is evident that the combination 
forms a simple means of determining the movement of the 
needle. The needle when thrown in one direction comes 

ainst an insulated contact post, and thus closes one electric 
circuit on the engine, and when thrown in the opposite direction 
similarly closes another circuit. When away from the influence 
of road magnets it is magnetically, or otherwise, held in the 
middle of its travel, and clear of both contact posts. The action 
is that of the well-known polarised relay, the road magnets and 
armature taking the place of the electromagnets in the instru- 
ment used in telegraphy. With the means of closing either of 
two 5 local circuits (on the engine) thus provided, 
practically any signals preferred can be given and, if desired, 
recorded. After the usual experiments, consideration, and 
alterations incidental to the designing of new i the 
author's apparatus has now assumed the form shown in the 
drawings herewith. 

Road Magnets.—The road magnets are by preferenee placed 
as shown in Figs. 1 to 4. Permanent magnets, arranged in fan- 
shaped groups on iron plates over the sleeper ends, are placed 
in holes bored through a longitudinal timber, as shown in 
Figs. 1, 3, and 4. The iron plates pass under the contiguous 
chairs, thus completing an iron connection to the upper surface 
of the rail, close to which travels a collecting pole-plate on the 
engine armature. A similar pole-plate on the other side of the 
armature passes just above the upper ends of the ets. As 
will be seen from Fig. 4, with the exception of the desired 
clearance between stationary and travelling parts, a complete 
iron circuit is provided for the magnetic flux. On the inside 
of the other rail are shown three electromagnets very similarly 
arranged, but with their upper ends connected to a common 
pole-plate. In practice the permanent and electromagnets 
would not be on the same sleepers, but, as explained below, it 
is proposed to have the permanent magnets in duplicate—one 
set to each rail. 

Armature Relay.—The construction of the armature relay is 
shows in Figs. 11 to 15. The ends of the whole structure or 
bridge-piece shown, are attached to the longitudinal pole plates 
above referred to, as shown in Fig. 4. Both the iron needles 
din. long (see Fig. 13, a view of the under side with cover 
removed), are bot larised and controlled (or held in the 
central position) by a single horseshoe magnet, which, as its 
ends do not reach quite so low as the bottom edge of the 
needles (see Fig. 14), toa large extent relieves the pivots of 
their weight. It will be noticed that the control] of the needles 
is due to repulsion from the horns of the iron bridge bars near 
their ends which are similarly polarised by the magnet. This 
repulsion control allows a far wider play of the needles than an 
attraction control does, while at the same time simplifying ocon- 
struction. The needles may be thrown into absolute contact 
with the horns and not stick. There are four contact posts, 
against each of which a needle when thrown over by road 
magnets makes duplicate contact, so that for each signal there 
are four contacts, any one of which suffices for working. Con- 
nections with the circuit wires are made at the back or upper 
side of the ebonite slab on which the movement is mounted, by 
means of plungers such as are used in lampholders and ins 
screws in the cover. Everything is enclosed in a jointed 
brass box. 

Indicator.—F igs. 5 to 10 are views showing the construction 
of the indicator for complete signalling. The various indica- 
tions are all given in the same way by a movement which may 
be explained in relation to the home semaphore. This sema- 
phore is carried by a tongue or armature pivoted on a magnet, 
and playing between the cores of two coils after the manner of 
a polarised relay, the cores and magnet all standing on a common 
iron base. The magnetic action, however, is not that of the 
teiegraph relay, only one coil being energised to produce move- 
ment. For instance, if the semaphore, which is shown on, is 
to be thrown off, the right-hand coil will be energi with 
N polarity at its outer end (the outer dnd of the magnet and 
tongue being S), the effect being to strengthen the 
and, therefore, the tongue, and to reverse the polarity of the left- 
hand core, which then repels the tongue at the same time that the 
right-hand core is attracting it. Owing to the facta that the left- 
hand core is not too strongly magnetised, and that the magnetism of 
the tongue is simultaneously strengthened, seizing is prevented. 
and the gy may be thrown through a large angle. Fig. 7 
shows the dial of the indicator, with home and distant sema- 
phores, duplicate action spots, and four number holes for 
indicating the road made at junctions. Figs. 5, 8, and 9 show 
the permanently wired base of the instrument, with radiating 
contact springs for connecting up the indicator coils. 


Relay Push.—Figs. 16 to 18 show an apparatus for breaking 


a bell circuit at a relay or switch closed by the signalling 


current, and doing this in such a manner that the 5 i 
current has always controlling power over the manual move- 


ment. For want of a better name it is referred. to as a “‘relay 
push.” It is constructed on a similar plan to the indieator 


movement above described, but has only one core and bobbin. 
(with two independent coils in connection respectively with two 


separate batteries), a hinged flat iron bar taking the place of 
the second core. The polarised tongue acts as a switch in the 
bell circuit, being closed by signalling current passing through 
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either or both of the coils on the bobbin. Tv open the relay, 
and thus stop the bells, the hinged iron arm is pressed down 
against the action of a spring till an iron stud on its end touches 
the tongue (which is not in contact with the iron of the core). 
Jt is then allowed to spring up, dragging the tongue with it. 
At apy instant throughout, or after this operation, signalling 
current will remake the contact. 


Engine Circuits.—The working of the whole apparatus will 
be best understood by a reference to Fig. 19, which is a diagram 
showing the connection of all the parts on the engine. The 
upper half of the figure shows the indicator coils connected 
with their terminals—a row of small circles extending across 
the diagram. At the bottom of the diagram are shown 
four armature relays carried underneath the engine, as 
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shown in Fig. 4. The two outside ones have single 
needles only, and work in duplicate to give the danger 
i . The circuits from these needles will be right 

ichever end first the engine is running. The other two 
armatures have duplicate needles, and give the Line clear 
signal (both semaphores off) in conjunction with one road 
number. These circuits require reverse connecting for reverse 


running, switches for this purpose (which may be worked by 
the reversing lever of the engine) being indicated. There are 
two batteries with their positive poles connected through the 
two coils of the relay push” to the two duplicate action” 
or spot movements, and their negative poles connected to the 
armature needles, so that for each signal one needle in con- 
nection with each battery is operated. Failure of one needle 


* 


2 
2 


contact, one battery, or one connecting wire is immediately 
shown by the ‘‘@uplicate” spots showing different colours, 
and thereafter remaining fixed, a green spot showing for the 
defective circuit and a red spot for the working one. The 
running signals will still be properly operated by the remaining 
circuit. As this partial failure ought never to occur, it might 
be made a strict rule to run slowly in such à case. Separate 
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distant and home danger bells are shown, as well as the relay Train on line” signal), and thus completes the circuits through 


push” for stopping them when the engine is standing, and 
doing this without interfering with the signal. The numbers, 
M2, 1, 2, 5, indicate the respective ooils for showing these 
numbers on the dial. H D and D D are the home and distant 
danger coils; O C, working together, give the clear signal; 
R R show red spots, and G G green ones. 
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Road Circuits. — Referring now to Fig. 20 (in which per- 
manent magnets are shown by single and electromagneta by 
double circles) it will be seen that at each signalling position 
the engine first gets the danger signal—distant or home as the 
case may be, oe to the polarity of the permanent 
magnets—immediately followed by Line clear” and a road 
number if current is on the electromagnets. If current is not 
on, the danger signal only is taken. The ram shows the 
arrangements at a junction, each branch from which leads to 
another junction. Equivalent roadside semaphores are also 
shown. To economise currents it may be switched on 
and off in the signal boxes, A and B, by means of the 
apparatus indicated, so that it is used in a section only 
whilst the train is there. In each signal box is a key, 
or plunger, for throwing magnetic switches (constructed 
like the indicator movement above described, but not per- 
manently polarised, and, therefore, workable by current in 


Fics, 16, 17, Anp 18. 


either direction) to close their respective circuits through con- 
tacts on pendent tongues and the cores of the lowest coils— 
taking the view as a front elevation. In each switch the tongue 
working between the two upper coils acts simply as a tumbler 
to move the pendent contact-making tongue through a small 
angle. On plunging, the tumblers will all be thrown into the 
position shown, and the respective circuits be all earthed. This 
will be done at each signal box on the approach of a train. 
Suppose now that a line has to be cleared for an approaching 
train. The magnetic switches will be in the opposite position to 
that shown, with road circuits open. Signalman A switches in 
the battery for his starter magnets and B the battery to give the 
required polarity to the distant, warning, and home magnets. 
As the train comes near, A plunges (just before giving B the 


the magnetic switches, and current flows, the starter current 
immediately cutting in the distant magnets by the intermediate 
switch, as will be readily understood from the diagram. Current 
now flows through the two right-hand coils of each magnetic 
switch, whereby the pendent contact tongue is held hard up, 
and the tumbler is thrown over to the right, till held by its 
knuckle joint. As soon as the train has A, he breaks 
the starter circuit, so as to put this signal on. By means of 
the intermediate switch the distant signal is also immediately 

ut on. Current ceasing in the right-hand coils of the left- 

and etic switch, the pendent contact tongue is released, 
and pulled back by the weight of its tumbler. A similar action 
takes place in the other switch when B puts on the warning 
and home signals. In order that the right-hand magnetic 
switch may not be opened too soon, the intermediate switch 
may be constructed so as never to break one circuit till it has 
closed the other. In the diagram small circles in the signal 
boxes represent galvanometers for showing when, which, and 
how much ourrent is flowing in each circuit ; that is in effect 
for ‘‘repeating.” Crossed circles stand for veto switches, 
whereby a signalman, if he sees anything wrong with a train 
as it passes, can instantly veto Line clear” signals given by 
the man in advance, without wasting time in communicating 
with him. For the number of branch lines shown, electro- 
magnets for one armature only are required. Where more than 
two diverging roads have to be signalled at the same spot, the 
other inside armature also must be utilised by another set of 
electromagnets. It is then possible to select from eight different 
roads as follows: Let the four numbers of the indicator con- 


47. 13. 


trolled by the two armatures be respectively M2 and 1 on one 
armature and 2 and 5 on the other, then: 


Branch No. 1=1. Branch No. 5=5. 
9 „ 2=2. 55 „ 6175. 
* 9 5=1+4+2. 99 „ 7=M2+5 
„ „ 4=M2+2 Main line a= 


In any exceptional case requiring more than eight road 
indications, if such can be found, a second set of magnets to 
one of the armatures can be provided giving two more—thus : 

Branch No. 8=1+2+5. Branch No. 9=M2+2+5. 

By doubling the magnets of the other armature as well, one 
more is obtainable —thus: Branch No. 10=1+M2+2+5. 

A total of 11 roads can thus be differentiated if necessary— 
probably more than will ever be wanted under any circum- 
stances. With the indicator above described (see Fig. 7), the 
home semaphore on is an invariable order to stop” ; when 
off it signifies ‘‘ go,” the distant arm pointing to ‘‘ alow” or 
fast, according as it is on or off. It is only when moving 
out of a block section up to a starter that this interpretation of 
the distant arm does not strictly hold, as the starting signal will 
be off or fast; but as in this case the train cannot be 
going fast, the giving of permission to do so does no harm. 

With the arrangement of road magnets shown in the diagram, 
the working of traffic is as follows: Suppose a train travelling 
from A to B and finding the signals on. On receipt of the 
distant signal, speed will be slowed down in the usual way 
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The ‘‘ warning” magnets (which might be, perhaps, 200 yards 
in rear of the home magnets) will throw on the home sema- 
phore, and the train will be brought to a stand. After stopping, 
it will crawl up the home magnets or block station and stand 
over the electromagnets of this group, which, as shown by the 
third magnet, may have an extra long pole-plate. The bells 
may now be stopped by the relay push.” As soon as current 
is switched on to the road magnets the starting signal will be 
given by the throwing off of both semaphores and the appear- 
ance of a road number, the ‘‘relay push” being at the same 
time again closed ready for the next danger signal 

A simple scheme of automatic block signalling is shown in 
Fig. 21. At or near each block station is a two-point magnetic 
switch, conveniently formed with the polarised movement above 
described, controlled by road armatures operated by magnets on 
the train. As the train comes up to Sach sotoh it finds it in 
the position shown at station A, and by means of its front 
magnet throws it into the position shown at station B, thus 
breaking the circuit of the magnets behind it, and earthing both 
the rear end of the magnet wire in front and the other contact 
of the armature being passed. The tail magnet of the train on 
coming up closes the needle on this contact, thereby completing 
a circuit through the right-hand coil of the switch in rear. The 
diagram shows the position of the switches when a train has 
ay aoe passed station B. A following train coming up 
to ill earth the rear of the magnet wire, A-B, but the 
forward end will not be earthed until the leading train has 
reached station C; the following train being meanwhile blocked 
at the platform in rear of E. This scheme thus ensures that 


the whole of one train must have passed out of a block section 
Boa A. 
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This raises the question of relative simplicity of construction, 
in which it will be noticed the advantage is all on the side of the 
author's system. The parts on the road are simply the boxed-in 
magnets and connecting wires, with no moving parts, as t 
a combination of signal wire and pulleys, post, ladder lever, 
rod, semaphore, spectacles, lamp, fogger, and detonator, an 
accident to almost any part of which will throw the apparatus 
out of order. Further, the magnets are completely encased, 
and so protected from accident, while the whole of the sema- 
phore apparatus is thoroughly exposed to wind and weather and 
mechanical injury; indeed, the same may be said of the 
unfortunate foggers. The receiving apparatus carried b the 
train consists of parts the management and keeping in order of 
which are well understood, and which are all carefully boxed 
in, so as to be protected from damage, besides being of so 
small and simple a nature as to admit of duplication. 
The author's apparatus thus consists of the simplest and best 
protected parts possible, producing an absolutely unfailing field, 
acting on at least two independent contact-makers, the proper 
working of one of which ensures safety. Beyond doubt this is 
immeasurably safer than a signal which cannot be seen at all in 
thick fog or snow, is liable to fail any night by the accidental 
extinction of a lamp remaining unnoticed by the signalman for 
a little while, and at the best of times has to be carefully dis- 
criminated from other signals, in many cases distributed round 
it in profusion. It is needless to detail to those in any way 
connected with railways the numerous accidents that have 
occurred, and nearly occurred, through drivers mistaking their 
signals or being being unable to see them. 

A further most important point in favour of such a system as 
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before another is allowed to enter it, and uses current in each 
section only whilst a train is in it. 

Such a system as that outlined in Figs. 19 and 20, compared 
with the usual methods of semaphores, coloured lights, and 
detonators, possesses most substantial advantages as the regular 
everyday method of working. In the first place, it is one 
system for day, night, and fog, instead of three systems as now 

Obviously, such a simplification is most desirable. Not 
only are the first cost and working expenses thereby reduced, 
but there is distinctly less chance of mistakes being made, and 
there is no chance of the system required in any particular 
moment not being got ready in time, there being no lamps to 
light and no foggers to call out. Then the signal is always 
given in the same spot, and only the signal for the one train, 
so that the driver's attention is not distracted from his engine, 
and a general look-out ahead to peer out anxiously and con- 
stantly, often through fog, snow, hail, rain, and wind, trying to 
wee in what direction a continual succession of arms on top of 
ae are pointing, or what coloured lights are visible at 
requent intervals, and decide which arms or which lights 
(often out of a large number in view at the same time, when 
not all obscured by fog or snow) refer to his train. Again, if 
the present distant and home signals are on separate posta, 
there is nothing at night to indicate to a driver which it is he is 
approaching, so that there is always the chance of his mistaking 
a home danger light for a distant caution, and so 
running past when he should stop. With the author’s appa- 
ratus this is impossible. There can be no two opinions as to 
which system, with equal reliability of action, is the safer ; aud 
railway engineers and managers should gladly welcome a system 
giving signals on the trains, where they are wanted, instead of 
on the roadside, where they are not wanted, if they only can 
have confidence in its certainty under all circumstances. 


the author's is the great reduction thereby to be effected in 
„ fogging expenses as incurred under the present method, to 
say nothing of oil, gas, and attendance for the present signal 
lamps, and cleaning, oiling, and adjusting for the wires. 
Finally, the cost of this system for new lines would be very 

small compared with the expense hitherto necessary. It is, 
however, a good fog-signal that is the pressing want, and the 
‘author trusts he may be forgiven for adding to this already very 
lengthy paper a few words as to the relative costs of the present 
and proposed systems. As mentioned above, Sir George Findlay 
states that on the London and North-Western Railway in the 
great fog of 1888, which lasted five days, 2,462 posta were dealt 
with. This gives an average of about 14 post per mile of road. 
Mr. Acworth gives the cost of the same fog to the Manchester, 
Sheffield, and Lincolnshire Company as £1,250. Assuming the 
‘same ratio of posts to mileage, this sum would be divided among 
470 posts at the rate of £2. 13s. 2d. per post for the five 
days’ fog. The author is not in a position to quote definite 
figures for his system, but he feels little doubt that for this 
sum of £2. 158. 2d. per annum (not per fog) it could be 
permanently maintained, giving twice the aabo of signals 
both Danger and Line clear”) at twice the number of 
posts (distant and home). The complete system, giving 
routes and repeating, would no doubt exceed this figure. In 
order to test the working of the armature relay and indicator 
movements, four groups of electro and permanent ets 
were put down on the up fast road of the Great Northern 
‘Railway at New Southgate, and an express engine (No. 1,008) 
was fitted with two armatures, indicator, and bell. Although 
the apparatus was in many pn sates inferior to the designs now 
put forward, signals were en perfectly at speeds of over 
70 miles an hour, with a clearance of over 3in. between armatures 
and road magnets. 
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ABERDARE AND MOTORCARS, 


From various quarters reports are coming showing 
the glamour thrown around the municipal mind by 
the idea of making money by trading. The latest 
example comes from Aberdare, where application 
has been made to the District Council by the Aber- 
dare Motorcar Company for licenses to ply for hire 
in the streets. The application has met with the 
most strenuous opposition, has been adjourned, 
and is again adjourned. Much of the opposition 
has undoubtedly been organised by owners 
and drivers of other vehicles. This we can 
understand, but why the opponents, instead 
of restricting themselves to opposition, have 
initiated and support the cry of ‘‘ Run the motor- 
cars yourselves” to the Council is a little beyond 
the comprehension of ordinary individuals. The 
cry has effected its purpose, for so far it has stopped 


the granting of licenses, and at the next meeting a 


motion is to be made that the Council should con- 
sider the advisability of starting motorcars of their 
own.” Exactly how the running of motorcars by the 
authority will benefit owners and drivers of existing 
vehicles is not shown, but we venture to think 
that the idea is the authority will refuse to license 
the company, then postpone any action themselves 
till the Greek kalends or the millennium. What 
arguments can be put forward for an authority to 
set up a line of motorcars? It must in the 
nature of things be a speculative enterprise, and 
therefore put in jeopardy somebody’s money. Are 
ratepayers so far removed from the realms of 
reasoning as to permit men who have no training 
and no individual knowledge of this class of work, 
men who are collectively answerable to the voters, 
to carry on a particular class of speculative work, 
when the worst that can befall the individual is 
the loss of his seat at the next election. Without 
entering again upon the question of what should 
and what should not be comprised in municipal 
action, it is quite certain that such speculative busi- 
ness as that of running motorcars should be left 
in the hands of those who would be individually 
responsible in the case cf failure, and equally so in 
the case of success. This is a very unscientific way 
of looking at the matter, but it is one that appeals 
to the average man. He does not mind letting his 
council do anything provided the chances of success 
are overwhelmingly great. He does not then trouble 
about the justness or unjustness of what is proposed, 
but when the chances are all against success, and 
the likelihood is that he will have to pay heavily for 
the venture, his attitude is rarely doubtful. At the 
present moment the successful running of motor- 
cars is a little more than doubtful. They are some- 
what costly, somewhat delicate, and no one type has 
shown its superiority over its competitors sufficiently 
to, say, put it in the hands of the employés of public 
authorities for ordinary use. Hitherto the advocates 
of the extension of municipal enterprise outside the 
usual lines have urged that large profits were made 
out of the necessities of the whole body politic by 
monopolies, and that such profits were not right. 
There is a good deal of truth in the argument, but 
it cannot be applicable to the setting up of motor- 
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cars, or cabs, or buses, or tramways. In each of 
these cases, what must be considered is the establish- 
ment of a business to bring profits, such profits to 
be derived from a few, but not from the whole 
of the inhabitants. If the establishment of such 
a business falls within the true duties of a local 
authority there is nothing more to be said in the 
matter, for there is no business they may not under 
these views undertake, from the manufacture of 
pins to the building of ironclads. What we want 
to have determined by the Legislature, among other 
things, is whether the true function of an authority is 
to use its ratepayers’ credit for the purpose of making 
profits, and, as is always put forward, the “ relief of 
the rates.” We hold this to be a most deplorable 
doctrine, and contrary to every fundamental law of 
Nature. Persistence in this direction must end as 
such persistence has done before—in revolution. 
Buckle, in his introductory chapter, sums up very 
bluntly the first duty (of course we are not speaking 
of religious duty) of man is to make money. It 
will be an interesting conundrum for our readers 
to determine why collective action by a local autho- 
rity does not conform with the creed propounded by 
Buckle. 


CORRESPONDENCE. 


“t One man's word is no man’s word, 
Justice needs that both be heard.” 


MULTIPOLAR DYNAMOS. 


SIR, —I am very disappointed with the answers to 
Question 205, as all those published deal only with 
multiple - circuit multipolar dynamos, and whilst the 
answers published are certainly conclusive from that stand- 
point, the question was of such a broad nature that it 
included two-circuit multipolar machines. In these cases 
the current is often only commutated at two lines of 
brushes, so the raison d'être of this class of dynamo 
or motor cannot be to divide the current between 
four or six or more paths in place of two. What 
is it then? For some reason must exist, otherwise 
makers would not build this type of machine with two 
circuit windings. I think your readers will find upon 
closer investigation that since the reason a man enters into 
business is to make money, or to try and do so, the reason 
for multipolar machines is only part of the same primary 
reason—viz., to make more money, because beyond a certain 
size the weight efficiency is greater than can be obtained in 
a bipolar type.—Yours, etc., i 

Nov. 1, 1899. F. J. A. M. 


REVIEWS. 


Arc Lamps, and How to Maintain Them. By Messrs. H. SmITH- 
son and E. R. SHARPE. Prioe, Is. Whittaker and Co. 


This little book, we are told in the preface, is intended 
to give the ordinary consumer of electrical energy advice 
and hints on practical ways of trimming and running arc 
lamps of various makes, also an elementary insight into 
what is generally known as the electric circuit. The various 
types of lamp in use are briefly and popularly described, 
while suggestions are given in each instance for maintain- 
ing the lamp in proper working order, and many hints are 
given calculated to assist in localising a ible fault. It 
is not, however, suggested that the novice should tamper 
with the mechanism of the lamp beyond keeping its parta 
clean and well lubricated where necessary, besides looki 
to various minor adjustments, etc., requiring no mechanica 
or electrical knowledge. Those who have had any experi- 


ence of arc lamps will know something of the trivial nature 
of the causes which are sometimes liable to prevent the 
lamp from maintaining ite proper action. The causes which 
may lead to the failure of an arc are here explained, and 
instructions given which are calculated to prevent their 
occurrence. Considering the number of arcs which are 
being installed for shop-lighting, etc., the book evidently 
meets a want. 


A Text-Book of Physics. By W. Watson, 4 R. C. S., B. So. 
(Lond.). Longmans, Green, and Co. 


The modern compiler of a text-book on physics is in a 
happier position than some of the earlier writers, in that the 
scheme of such a work has been pretty well mapped out by 
these earlier writers. This does not mean, however, that 
his labours are less valuable or less arduous, for the constant 
progress that is constantly being made in all directions 
must be assimilated and duly digested. Much of the experi- 
mental work has to be rejected as inconclusive, if not 
flagrantly useless. If anyone doubts this, let him turn up the 
Transactions of the various societies a see how few of = 

pers read during the past 10 years any part in practi 
work The total, 1 ae large that even these few 
in each branch of physics total up to a formidable array 
when the whole field is surveyed. Let us at once say that 
accepting this book as a scholastic rather than one on the 
applied science, the author is to be congratulated upon the 
result of his labour. The subject is treated under five 
main headings respectively —"* Mechanics and Properties of 
Matter; Heat; Wave Motion and Sound” ; “Light” ; 
and “Magnetism and Electricity —and these again are 
divided into 20 chapters. We are very much inclined to the 
opinion that the scholastic way of treating many 8 
is far too conservative, and needlessly puzzling. Take, for 
example, the method of treating a magnetic field inside a 
solenoid. Practical men have come to look upon the conven- 
tional line of force as a unit, therefore the etic field 
inside is the same as the total netic field outside, and its 
density per unit area, if equally distributed, is merely total 
lines divided by total units in sectional area. Neither the 
ba. ana ready practical nor the scholastic ways are abso- 
lutely correct—only approximately so; both use assum 
tions for tho sake of simplicity, and both are sufficiently 
accurate for use in this mundane sphere. However, if we 
start on the subject of the best way to treat the various 

roblems in this wide domain, we shall conclude “ never,” 
or every real step in progress must vary views in many 
directions—witness, for example, the modern suggestions 
re the atom. While, however, there might not be complete 
accord as to the treatment of every section, on the 
whole we are extremely pleased with the clear and 
graphic description of phenomena and apparatus. It 
would be a delightful exercise to examine this book in 
detail, but considerations of space prevent. There are so 
many subjects in every branch of physics of immense 
importance in practice to which special attention might 
be directed; such, for example, as the mixing of steam 
and water to lessen the pressure in one arm of a tube, the 
mixture of air and water in some waterworks in order 
similarly to lessen pressure and obtain a flow from a higher 
point than would naturally possible. The section on 
Pae motion is, we think, exceptionally good and extremely 
useful. 


Manual of Electrical Undertakings, 1899-1900. By EAA 
Garcke, M. I. E E., F. S. S., Donington House, Norfolk-street. 
128. 6d. net. 


The extent to which electrical undertakings have grown 
during the last few years is well illustrated by the increased 
volume of this years Manual.“ In the first year of its 
appearance (1896) it contained particulars of 172 under- 
takings on 490 pages. These grew in the next year to 
274, then to 412, while the present volume deals with 
536 undertakings representing an te capital of 
2105, 977, 719, as against £61,109,525 in 1896. The os 
have extended to 1,036, and the book is now almost 
unwieldly. An excellent idea is introduced by the repro- 
duction of a list of contents on the outside of the back 
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proper. More statistical tables, a map, and a coloured 
diagram are also added. 


FORTHCOMING EVENTS. 


FRIDAL, Nov. 3. 


North East Coast Institution of Engineers and Shipbuilders.— 


At 7.30 p.m., at Newcastle-on-Tyne, first general meeting and 
per on The Working Strees of Materials Used in British 
comotive Construction,” by Mr. F. W. Jennings. 

Monpay, Nov. 6. 

Royal Institution.— At 5 p.m., general monthly meeting. 

Tuespay, Nov. 7. 

Institution of Civil Engineers.—At 8 p.m., opening address by 
Sir Douglas Fox (president), and presentation of medals and 
prizes awarded by the Council. 

Fripay, Nov. 10. 

Physical Society.—At 5 p.m., at the Central Technical College, 

‘papers on Contact Electricity,“ by Mr. F. S. Spiers; and 
‘On the Heat of Formation of Alloys,” by Mr. J. B. Tayler. 


THE GENERATION AND ELECTRICAL DISTRI- 
BUTION OF MOTIVE POWER.* 


BY JOHN S, RAWORTH, M I. C. E., M. I E. E. 


In approaching the subject on which I have undertaken 
to express my views, I have been met in the first instance 
by the difficulty that the title of the paper, although wide 
enough to include everything that I want to say, lacks to 
somo extent descriptive detail. My object is not so much 
to traverse the whole breadth of the question of the genera- 
tion and distribution of electrical power, as to explain to 


what extent that system may be economically applied to | 


the driving of machines employed in engineering and 
general manufactures carried on in Lancashire. This 
paper will suffer very much from tho fact that it was 
promised before it was written; for had I realised at 
the time of making the promise how imperfect it 
must necessarily be, the probability is I should have 
pees to defer taking up the task until the world 
ad provided us with more exact data. At the same 
time, although I cannot promise that the figures which 
I have to lay before you shall possess scientific accuracy, 
yet I hope they may be of some value to those who are 
satisfied that, at all events for their purpose, electric trans- 
mission of power is the thing they want. 

Every engineer and most users of steam power are now 
sufficiently educated in the details of the progress of elec- 
tricity that they have been enabled, each one for himself, 
to form some idea as to the applicability of electricity to 
his own particular business. There are some cases, as, for 
instance, such as those which are met with in a shipbuilding 
yard, where power has to be transmitted to a vast number 
of isolated tools, very often unprotected from the weather, 
where the advantages of electric driving are so obvious and 
the savings to be effected so great, that it is not necessary 
to use a pair of scales to determine on which side the 
balance of advantage lies. It is not remarkable, there- 
fore, that in these instances electric driving is going ahead 
at a great rate, and rapidly supplanting the old and costly 
method of distributing power by long steam-pipes. Again, 
we have other manufactures, such, for instance, as those of 
the engineer and machinist, in which the practical con- 
venience of the use ot electricity is obvious; but it is an 
open question whether in each particular case there may 
be an actual. financial saving or otherwise, particularly as 
I most cases the changes from the one method of driving 
to the other would involve the abandonment of a consider- 
able amount of now valuable machinery, and its replace- 
ment by new plant of a very expensive nature, 

_ Pursuing the same train of thought still further, we come 
to such cases as those of the cotton spinner and manu- 


facturer, where a large amount of power in the aggregate 


has to be distributed to an immense number of machines, 
for the most part symmetrically arranged and driven by 
methods which have been well tried, and which, under the 
* Paper read before the Manchester Association of Engineers, 
Oct. 28, 1899. z e , 


Id. 
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circumstances, are not excessively expensive. To show to 
the owners of such works that there would be a. direct 
financial saving to them by the substitution of electrical 
driving for long shafts and belts would be a very difficult 
task. But in the case of new mills about to be erected 
the task would be slightly less difficult, and if a large 
number of mills were banded together, taking their power 
from an external generating station, well situated as to 
coal and other natural advantages, it is quite possible that 
a distinct balance of advantage may be shown in favour of 
electricity. It will be obvious that the whole question is 
bound up intimately with the cost and efficiency of various 
sizes of motors. For instance, it may be perfectly easy to 
show that 40 h.p. may be economically transmitted by 
electricity, and the power reproduced at a distance by 
means of a motor of 90 por cent. efficiency. But if the 
same power is required to be very much subdivided and 
reproduced by motors having an aggregate cost of three 
times that of the motor aforesaid, and having an efficiency 
of no more than 75 per cent., the balance may be entirely 
on the other side. 

The object of this paper is to show how these various 
problems can be dealt with, and to what extent successfully 
in the present state of the electrical engineering art. In 
the firat place, I propose to consider the cost and efficiency 
of motors of various powers. Nearly all the well-known 
makers have been kind enough to furnish me with par- 
ticulars which I have checked by comparing them with the 
results of tests that have come under my own observation. 
Prices, of course, vary considerably, but there is no difficulty 
in arriving at an average of those prices which lie 
moderately close together. On this basis a motor of— 


J b.p. costss . £8 | 10 b.p. costs e - £100 
EBU) 24 F20 b - 150 
c 34 50 h. dpd. 250 
( 50175 h. bp... — 20 


It is obvious from these figures that extreme sub-division 
of power by electric motors can only be carried out by the 
expenditure of considerable capital ; for instance, whereas 
a motor of 20 h. p. is worth £150, 20 motors of 1 h. p. 
would cost no less than £480, with the addition of at least 
£80 for switchos and fixings. This accounts for the fact 
that we usually find in electrically-driven factories, motors 
coupled or geared to line shafts, and not directly to the 
machines except in special cases. There is also this further 
consideration, that whereas 20 motors of 1 h.p. may be 
required to drive 20 machines, one motor of 10 h.p. may 
suffice to drive the whole collectively. This is especially 


true of engineers’ machine tools. 


This leads us immediately to the question of efficiency, 
which must be considered under two heads: first, mechanical 
(including electrical) efficiency ; and, second, commercial 
efficiency. Unfortunately these two aspects of efficiency 
have no direct or mathematical relation to each other. 
Your mechanic deals with figures which are the funda- 
mentals of his education and are subject to calculation ; 
but the commercial man has to take account of interest, 


‘depreciation, repairs, lubrication, and superintendence. 


Thus it often happens that the engineer is happy and the 
owner miserable; the engineer may be getting an efficiency 


of 90 per cent., while the owner gets no profit at all. 


This applies to steam just as much as to electricity, 
and it is only by taking this aspect of the question 
into most careful consideration that economy can be 
obtained. For instance, a large Corliss engine, driving 
a steady load, is a most economical source of power; 
but usually no more than 30 to 60 per cent. (depending on 
circumstances) arrives at the machines, and even to this 
severe loss, expressed in money, must be added the upkee 

cost of shafting, gearing, and belts. The effect of this is 
that whereas 1 ih.p. costs, under the best of such con- 
ditions, about d. per hour, the actual horse-power 
delivered to the machines costs something between 3d. and 
In engineers’ shops the cost is never less than twice 
and very seldom less than three times the above. This 
increased wastefulness is due partly to the use of smaller 
and leas economical engines, but principally to the fact that 
the losses are nearly constant, while the power actually used 


' fluctuates, and scarcely ever rises to the possible maximum 
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for which the engines were designed. With a non-condensing 
engine, the power required to exhaust the steam into the 
atmosphere at all loads varies from one-fourth to one-third of 
the full power of the engine (depending on steam pressure 
and design) ; therefore, if the engine be too large for its 
work, as it usually is, it may quite easily waste one balf of 
its steam supply without being, as an engine, in the slightest 
degree defective. I make no apology for mentioning these 
simple facts, because it is obvious to all of us that ongineers 
are just like doctors: they can prescribe for the public, but 
they sink to the level of ordinary mortals in the face of 
their own family ills. 
For those who desire to use electric transmission of power 
within their works there are three possible sources of 
supply : (1) a private installation ; (2) the local electric 
supply service ; (3) the 77 power distribution service 
(not yet established). The second, being the most definite, 
I propose to discuss first. The Manchester Corporation 
now supplies electric energy for power purposes at the low 
price of 14d. per unit, which is equivalent to 93d. per 
electrical horse- power hour at the meter, and in all proba- 
bility other corporations and supply companies will soon 
endeavour to follow their example. The question for us to 
consider is, what percentage of this 1 h. p. will actually be 
utilised at the machines. The loss in the internal distri- 
bution is usually arranged to be about 2 per cent. at full 
load; but, unlike mechanical loss, it is not constant, but 
falls off even more rapidly than the load, so that at balf 
load (or more correctly at half current) the loss would be 
t or say $ per cent. It is obvious, therefore, that under 
e ordinary conditions of varying loads an allowance of 
1 per cent. on this account is ample. The only othér source 
of loss is in the motors. Unfortunately, this loss is nearly 
constant while the motor is at work, and varies very little 
(except in the case of series motors) with the actual work 
done. Happily, when the current is cut off the loss ceases. 
The actual internal loss in electric motors, stated as a 
percentage of the full power, varies between 8 and 50 per 


cent. This may be roughly divided as follows : 

Largo wet o a 8 per cent. 

60 h.p. to 100 hb. PP˖˖˖ - 10 „, 

30 h.p. to 60 bP: sosire ecient IZ. 4, 
, ir aa eee teas 15 „ 

2 h.p. to 4 hb PFG N 18 „ 

$ b.p, I/ 8 26 „ 
EE E fr cou. 50 to 30 per cent. 


It is evident from the above table that, although small 
motors are not by comparison with large ones very 
efficient, yet they are in this particular a long way 
ahead of small steam-engines. Assuming that a number of 
machines be driven by motors of 2 h.p. to 25 h.p., having 
an average loss of 15 per cent., that two-thirds of the total 
number of machines are in operation at one timo, and 
that the average load be one-half of full power, then the 
total efficiency is 74 per cent., so that our 1 h.p. is reduced 
to 74 h. p., or, in other words, the price of 95d. per horse- 
power at the meter is increased to 1:25d. at the machine 
shafts. Under the conditions which I have assumed, the 
amount of energy metered would be 384 por cent. of the 
maximum possible if all the machines were kept constantly 
at work at full power. For the sake of example, take 
50 b.h.p.; the efficiency at full load would obviously be 
98 x 700 = 83} per cent., which would make the price per 
horse-power hour at tho meter 1'12d., or for 50 h. p. 4s. 8d., 
equal to £642. 12s. por year of 2,754 hours. But, as 
explained above, the consumer gets the call of his full 
50 h.p., and the use of all the power he requires, for 
a payment of about 384 per cent, say £250 per 
annum. It is obvious therefore that under the assumed 


conditions electric power is not more costly than steam, the 


special convenience of electric driving being thrown in. 
Let us consider for one moment what this convenience 
brings us: (1) absence of overhead shafting and belts, which 


ordinarily require special construction of workshops, and 


interfere with the arrangement of machines; (2) saving of 
time in repairing belts ; (3) easy application of power to 
special appliances, such as boring bars for large cylinders, 
and key seating tools for flywheels ; (4) facility of working 
overtime on even one machine without any increase in the 
cost of power ; (5) increase of output, 


‘November, 1896, I ascertain 
in a modern cotton mill to be id. per indicated horse. 


Probably many manufacturers and engineers will have 
very serious doubts on the subject of increased output, as 
the cause of such increase is by no means apparent at first 
sight. My frieud, Mr. John Holmes, of Newcastle, informs 
me that the owners of printing works which he has fitted 
with electric motors have assured him that their output 
has been increased 26 per cent. He confesses that he has 
found much difficulty in accounting for this increase, 


although he is unable to dispute the fact. There is one 


other incidental convenience attendant on the use of electric 
power from an outside source, which in particular cases. 
almost outweighs all the other conveniences. I refer to the 
unlimited power of expansion by small steps. In all rapidly 
expanding manufacturing businesses, the limitation of power 
by the capacity of the steam plant always gives trouble at 
intervals more or less rapidly recurring. More machines would 
be put in work but for the fact that such increase would 
involve large capital expenditure on engines and boilers. 
Consequently gradual growth must give place to a series of 
leaps, which are commercially uneconomical, and generally 
unsatisfactory. With electric driving, on the contrary, 
additions of power can be made from time to time as 


required with no more than a pro ráta expenditure of 


capital. say F 
During the recent visit of the Institution of Electrical 
Engineers. to Switzerland I observed that electric: driving 
was general in the newer shops, and in the older shops it 
was being used for special purposes. Many operations 
were being effected by portable motors. I came awa 
with the impression, based on personal observation and 
consultation with ‘the leading Swiss engineers, that 
within 10 years all the Swiss factories would be elec- 
trically driven. At Rheinfeldon and Schaffhausen we saw 
examples of the generation and distribution of power on a 
large scale, the power being utilised in woollen-mills, iron- 
works, metallurgical and electro-chemical processes. The 
installations were naturally commensurate with the avail- 
able power in the water, consequently they were of greater. 
out put individually than steam installations in this country, 
excepting, perhaps, that of the City of London Electric 
Lighting Company at Bankside, Southwark, which now 
exceeds 20,000 h.p. The dimensions of the Rheinfelden - 
pone station excited the wonder and admiration of our 
nglish engineers, and they attributed the success of the 
undertaking to cheap water power, which enables the com- 
ny to sell power in wholesale quantities at a low price. 
Nevarthelsas the price is only low when compared with 
the prices charged for supply by local companies or 
municipalities, who aro simply groping their way and 
reducing their price from time to sime as surplus profits 
accrue. | 
I have endeavoured to show you that the Manchester 
price of 14d. per unit (a low price for an urban service) 
is by no means prohibitive for ordinary manufacturin 
purposes, yet I am well aware that the figures I have laid 
before you would absolutely fail to beguile a cotton-spinner. 
His power usually costs him very much more than he 
thinks it does, but still little enough to beat electricity 
at 14d. We are thus brought face to face with the 
question: Can we hope to obtain electrical energy at a 
price which will induce our cotton-spinners in equipping 
new mills to use electric driving in preference to steam ? 
The answer to this question, in my opinion, is yes, 
without any reservation. I am informed that at Rhein- 
felden the best terms to large consumers are £6 per 
horse-power per annum, with unlimited use. Therefore, 
if the consumer can work his plant continuously, he 
obtains his power at the rate of zd. per horse-power hour, 
or ‘224d. per unit; but if he is limited to factory hours, 
the price works out to 4d. per horse-power hour, or 675d. 
per unit. It is obvious that with river water power the 
annual charge is the correct one ; it matters very little to 
producer whether the consumer uses his power 1,000 hours 
or 8,000. With steam, however, the cumpensatcd meter 
system is the best, because the principal current expenses 
are proportionate to the supply and the standing charges 
constant. In my paper on “Cheap Steam Power,” read 
before the Northern Society of Electrical Engineers in 
od the total cost of steam power 
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power hour; therefore the cost of the power at the 
machine pulleys et be less than Ad., and is probably 
much pearer 3d. (This estimate, of course, covers the 
loss in the engine, in transmission, and the interest, depre- 
ciation, and Tante of shafting, eto., concerning which 
latter items I can gather no trustworthy information.) 

We have now to enquire whether electrical energy can 
be delivered to the axeq of the machine at anything like 
the above prices, for I take it that the conveniences of 
electric driving would tarn the scale in favour of electricity 
at equal prices. Those of you who did me the honour of 
reading my address to the Northern Society of Electrical 
Engineers, delivered on Jan. 10, 1898, know that I look 
forward with intense interest to the early establishment of 
electric power stations on a large scale. On the occasion 
referred to I gave it as my opinion that power could be 

nerated in an installation of 50,000 h.p. at about £4 per 
indicated horse-power for continuous service, or about one- 
half that amount for factory hours. The details of the 
estimate are given below : 


Basis, 50,000-h.p. Plant. Coal at 7s. per ton. 


— 2 754 hours,—-— | ~—-8,760 hours.. 
Lad E s. d. £ ad. £ s. d. 


(14 tons) 4 tons) 
Coal %%% ee eee { 8 9 0 8 5 
M far al 
d starting boilers, 
cent. ......... 2 0 7 0 
r and manage 
„ 5 0 010 0 
Repairs and stores 0 2 6 7 6 
, 018 5 212 6 
Interest, 5 per cent. 012 0 12 0 
Depreciation, av 
on total capibel. 
4 per cent. ............. 0 9 6 0 9 6 
l — — 1 1 6 |—— 1 1 6 
1 19 11 3 14 0 


The capital cost, including land, buildings, and 20 per cent. 
spare, is taken at £12 per ie ea Phis price of 40s. 
r annum is equivalent to 174d. per indicated horse-power 
our, a price at which I do not think there is much prospect 
of supply being offered at a very early date; but I believe 
that twice this price—viz., ‘348d.—would certainly tempt 
capitalists to embark in such an undertaking. Electric 
motors in a cotton-mill would have an all-round efficiency 
of about 83 per cent. at full load, or at average load about 
80 per cent , which, multiplied by the conductor efficiency 
of 98 per cent., gives a total efficiency of 783 per cent., 
making the price per horse-power hour at the machine 
‘*45d.—a price certainly not higher than the present 
cost of steam power, even in the very best examples. 
You will remark at once that the price of 348d. per elec- 
trical horse-power hour shows an enormous advance on tha 
Manchester price of 93d., but it is not such a startlin 
advance on the rates which are being offered and acce 
by the Trafford Park Power Company. They are taking 
contracts at 560d. per horse-power hour, and I have no 
doubt that, under the guidance of their skilful and 
enlightened engineers, Messrs. Lacey, Clirehugh, and Sillar, 
they will achieve a splendid financial success. 

You will quite naturally ask me: “If power can be 
supplied by companies at ‘such prices, why not by the 
Manchester Corporation?” This is a very proper ques- 
tion, but it should be addressed to them, not to me. 
should say that they will probably do it some day when 
others have done it, and have demonstrated the profit ; 
but in the meantime they will prevent others doing it 
within their area of control. In the case of the Manchester 
Corporation there is some show of reason ın their attitude 
of objection, because they have done and are still doing 
much to popularise electricity. Mr. Wordingham informs 
me that he has at present 1,419 h.p. of motors on the 
mains, and applications for 348h.p. more. But the opposi- 
tion of some of the outside cne to the introduction of 
cheap power is perfectly inexplicable, except on the theory 
that the possession of a one-horse electrical station is the 
sole object of their existence. There is at present no 
precedent in large power stations, consequently no munici- 
pality or local authority can attempt the experiment ; but 


rivate enterprise is ready and willing to provide the 
capital and take the risk, and Lancashire bas had the 
opportunity of being first in the field. But, except 10 the 
circumscribed area of Trafford Park, which is private 
property, the local authorities would have none of it. Ia 
the face of my knowledge of Lancashire, I cannot believe 
that this policy is approved by the men who lead the great 
textile and mechanical industries of the county. If they 
are content to follow at the heels of our foreign com- 
petitors, then they are not the men I have taken them 
to be. 

In dealing with this question of the electrical distribution 
of power, I have not entered upon the differences between 
direct and alternating currents. The prices are sufficiently 
alike for the purposes of this paper to allow them to be 
treated on the same basis; and, although the efficiency 
of alternating-current motors is at present something 
less than the efficiency of direct-current motors, there 
is reason to believe that even this small difference 
is gradually disappearing. There is a very general 
impression that alternating current is at 1 one 
van for power purposes as com wi irec 
kapna but this is only true of single-phase alternating 
current. The objection does not apply to multiphase 
alternating currents. Even with single-phase alternating 
current motors can used to advantage and with success, if 
suitable arrangements be made for starting up the motor 
without load. Such motors are in general use by consumers 
in the city of Worcester, and are giving satisfaction. I 
have also heard of their successful use in other places, 
although, with the exception of those at Windermere, they 
have not yet come under my own personal observation. 


(To be continued. ) 


PLATINUM v. GAS THERMOMETERS. 


The following is an abstract of the results obtained by 
Drs. P. Chappuis and J. A. Harker when comparing gas 
and platinum thermometers at the International Bureau of 
Weights and Measures at Sèvres. The paper was given 
before Section A of the British Association at Dover. 

Prof. Callendar in 1886 investigated the method of 
measuring temperature based on the determination of the 
electrical resistance of a platinum wire. He pointed out 
that if R, denote the resistance of the spiral of a particular 
platinum thermometer at Odeg., and R, its resistance at 
100deg., wa may establish for the particular wire a acale, 
which we may call the scale of platinum temperatures, such 
that if R be the resistance at any temperature T deg., this 


temperature on the platinum scale will be RR. x 100deg. 
For this quantity Callendar employs the symbol pt. In 
order to reduce to the standard scale of temperature the 
indications of any platinum thermometer, it is necessary to 
know the law connecting pt and T. These are identical at 
Odeg. and 100deg., but the determination of the relationship 
between them at other temperatures is a matter for 
experiment. 


The work of Callendar established for a particular sample 
of platinum the relation 


T 
d=T-pi=8 EE 
over the range Odeg. to 600deg., T being measured on the 
constant-pressure air scale, and ô being a constant. 

Later experiments by Callendar and Griffiths showed 
that this relation holds for platinum wires generally, pro- 
vided that they are not very impure. They propose that 
the value of ô, the constant employed ia the formula, should 
be determined by taking the resistance of the thermometer 
in the vapour of sulphur, and a new determination by 
tbem of the boiling point of this substance under cormal 
pressure gave 444:53deg. on the air scale. 

The prosent communication gives a short account of 
some riments, which are the outcome of the collabora- 
tion of the Kew Observatory Committee and the authorities 


TT 
100 
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of the Bureau International des Poids et Mesures at Sévres, 
for the purpose of carrying out a comparison of some 
platinum thermometer with the recognised international 
thermometric standards. A full account of the work will 
shortly appear in the Philosophical Transactions of the Royal 
Society, and in the Travaux et Mémoires of the Bureau 
International des Poids et Mesures. 

A new specially-designed resistance box, together with 
several platinum thermometers and the other accessories 
needed, were constructed for the Kew Committee, and 
after their working had been tested at the Kew Observatory, 
they were set up at the Sèvres Laboratory in August, 1897. 
The resistance box in its general design was very similar to 
the one previously described before this section by Mr. 
Griffiths, but the plugs were replaced by a special form of 
contact maker, and the coils were of manganine instead of 
platinum-silver. The methods adopted for the standardisa- 
tion of the apparatus only differed-in a few details from 
those af Callendar and Griffiths. 

The comparisons made between the platinum thermo- 
meters and the standards of the Bureau may be divided 
into several groups. The first group of experiments covers 
the range (- 28deg. to 80deg.), and consists of a large 
number of comparisons between each platinum thermometer 
and the primary mercury standards of the Bureau, whose 
relation to the normal hydrogen scale had previously been 
studied by one of us. Above 80deg. the mercury thermo- 
meters were replaced by a gas thermometer, constructed 
for measurements up to high temperatures. We at first 
attempted to use hydrogen as the gas for these measure- 
ments, but, owing probably to a slow chemical action taking 
place between the gas and the glass reservoir in which it 
was enclosed, we were afterwards compelled to substitute 
nitrogen, which we have not observed to exert any action 
on the material of the envelope up to a full red heat. 

The comparisons between 80deg. and 200deg. were made 
in a vertical bath of stirred oil, heated by different liquids 
boiling under varying pressures. For work above 200deg. 
a bath of mixed nitrates of potash and soda was substituted 
for the oil tank. In this bath comparisons of the two 
principal platinum thermometers with the gas thermometer 
were made up to 460deg., and with a third thermometer, 
which was provided with a porcelain tube, we were able 
to go up to 590deg., the glass reservoir of the gas thermo- 
meter being replaced by one of porcelain, whose dilatation 
had previously been measured by the Fizeau method. 
Comparisons of the platinum and gas scales were carried 
out at over 150 different points, each comparison consisting 
of either 10 or 20 readings of the different instruments. 

By the intermediary of the platinum thermometers a 
determination of the boiling point of sulphur on the 
nitrogen scale was also made. Three independent sets of 
determinations of this points gave the following results : 


(1) Platinum thermometer K. 9, and glass gas thermometer, 445 27° 
( 99 27 ' 9, porce ain i 5 445 26° 
( 55 77 8. ” ” 445 ‘29° 

The mean of these, 445 27deg., representing tho tempera- 
ture on the scale of the constant-volume nitrogen thermo- 
meter, differs only 0 7deg. from that found by Callendar 
and Griffiths for the same temperature expressed on the 
constant-pressure air scale. 

If, for the reduction of the platinum temperatures in our 
comparisons, we adopt the parabolic formula, and the value 
of 5 obtained by assuming our new number for the sulphur 
point, we find that below 100deg. the differences between 
the observed values on the nitrogen scale and those deduced 
from the platinum thermometer are very small, seldom 
exceeding 0:0ldeg., and that even at the highest tempera- 
tures the difference only amounts to a few tenths of a 


degree. 


SALFORD’S NEW SCHEME. 


After years of procrastination, Salford has at last decided 
to go ahead in electrical matters. But this determination has 
come none too soon, for the position at the existing electricity 
works has been for some time past a peculiar one. In fact, the 
capacity of the present generating plant has proved itself, so 
ridiculously unequal to the increasing demand for light and 


power as to make the Corporation practically independent of 
the consumer of electrical energy for lighting purposes at the 
expense of those who require energy for driving motors. 
This state of things evidences a very healthy demand, and 
one of which many a town might well be envious. but the 
present inability of the Corporation to meet it reflects in a 
strong light the result of that strong obstructive policy—in the 
face of competent judgment—which we have so often oon- 
demned in these columns. However, now that the exigencies 
of the case have been so convincingly forced upon those 
responsible for the present state of affairs, it cannot be 
complained that insufficient provision is being made for 
the future. We have upon several occasions referred 
to the development of the new scheme, but a few 
supplementary remarks may not be out of place here. 
The site of the present station having proved quite inade- 
quate for the contemplated extensions, a new site was 


acquired, upon which buildings are now being put up to 


accommodate an eventual 20,000 ae Unlike the old site, the 
new is very centrally situated, and being practically bordered 
on the one side by the railway and on the other by the Ship 
Canal, ample facilities both for coaling and ocondensing 
water, etc., are to hand; in fact, the Corporation have 
been successful in acquiring a site which is little short of 
ideal, The firat instalment of plant will represent an aggre- 
gate of 10,000 h.p. This will comprise eight steam seta of 
800 kw. capacity each. The electrical generators are to be 
of the multipolar continuous-current type, coupled to steam- 
engines having an individual output of 1,250 h.p. The order 
for these generators, coupled to Browett-Lindley engines, has 
been placed with Messrs. Mather and Platt, Limited, of the 
Salford Ironworks. The plant will be a combined lighting and 
traction one. There are in all about 40 miles of tramways 
to be worked from the station, including a new extension 
line in course of construction. These 40 miles of line, 
which are at present worked by horses, are to be equip 
for the overhead trolley system of electric traction, the 
permanent way being renewed at the same time. From 150 to 
200 cars suffice to maintain the ordinary service, but during the 
racing season and holiday times the number of cars working 
the lines is frequently increased to 500. Thus about 3,000 h.p. 
of the generating plant which it has been decided to instal 
will be immediately absorbed for traction purposes. Besides 
this, we undarstand that applications have been made 
already for an aggregate of a further 2,000 h.p. for driving 
motors. This is quite apart from the large demand for 
energy for lighting purposes which is likely to be obtained 
from private consumers, not to mention the considerable 
installation of public arcs which is proposed, so that 
the station stands every prospect of starting with a good 
load. A three-wire system of distribution with accumulator 
sub-stations is to be adopted. The existing generating station, 
which is equipped with Mather and Platt alternators, will be 
retained for supplying the outskirts of the town. This 
plant, as is well known, is also worked in oon junction 
with accumulator sub-stations, the several batteries being 
charged by means of motor-transformers taking high-pressure 
alternating current through their primary windings. The 
accumulators are of the Tudor type. It may be instanced, as a 
curious result of the fatal policy of obstruction experienced all 
along the line at Salford, that the ratepayers have to pay a much 
higher price for the necessary extensions than would have been 
the case a little earlier. Something over a year ago Mr. C. L. 
Turner, the borough electrical engineer, submitted detailed 
plans of an extension scheme prepared by him, in which 
1,000-kw. sets were provided for. Estimates were duly 
ohtained, but never agreed upon, and now it turns out that the 
800-kw. sets recently decided upon will cost the ratepayers 
approximately the same figure as the larger sets originally 
proposed would have done a year or so back. This increase in 
poe is, of course, accounted for by the present boom in all 
ranches of the engineering trade, But the increased cost in 
the case under notice is not restricted to the dynamo sets; it 
will be a fairly all-round one. It is proposed to expend about 
£400,000 upon the new generating station, its equipment, 
mains, etc., and a further £400,000 for the conversion of the 
40 miles of tramways. Messrs. Lacey, Clirehugh, and Sillar 
are the consulting engineers. 


FREDERICK NELL’S NEW CATALOGUE. 


We have received from Mr. Frederick Nell, of 97, Queen 
Victoria-street, E.C., the new catalogue which he has just 
issued, and which covers a large amount of ground which is of 
great interest to electrical engineers. The main features of this 
catalogue are the Smith-Vaile pumping machinery and the 
Victor turbine. Speaking of the first department last, the 
Victor turbines haye gained such a good report in land that 
it is hardly necessary to call attention to their general qualities. 
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We notice, however, that several improvements have been made 
in the construction of the governing gears of these turbines, 
and particularly in those governors in which electricity is 
used to actuate the sluice gates. As the illustration of this 
electrical device is not yet to hand we must defer a detailed 
description of the same until a later date. The essential 
features, however, of the design tend to prevent hunting and 
to ensure that the governor, while holding the speed of the 
turbine at the required rate, should not set up oscillations, 
which are objectionable. We understand that Mr. Nell is 
executing a number of orders for these turbines in the United 
Kingdom, and that two of 75 h.p. are being installed for the 
Douglas and Laxey electric tramway. Sufficient water power is 
being obtained from the River Laxey to drive these turbines 
and to provide.the line with motive power during the winter 
months, when its earning capacity is very small. In this case 
a& head of about 38ft. is being made use of. Turning now to 
the first part of the catalogue, which is devoted to pumping 
machinery, the number of different types illustrated and 
described cover practically the whole range of the subject in 


question. Thus there are single pumps, duplex pumps, fly wheel 
high-duty pumps, vacuum pumps, hydraulic pumps, and last, 
but not least, the triplex system of pumps, which are so 
largely used in electric driving. The illustration we give 
herewith shows one of these, suitable for boiler-house 
work, coupled to an electric motor by means of gear- 
ing. This class is being very largely used in electric 
lighting stations, and also in power-distribution plants where 
pumping is to be done. The same type of machine as regards 
the gearing, etc., is made on the double-acting principle, and is 
standardised for use from pressures varying from 150lb. up to 
150lb. In the catalogue in question full details are given of 
the capacities, outputs, etc., of these machines. In the same 
catalogue we also notice particulars of surface and jet 
condensers and sir compressors, also of the Smith-Vaile 
make. In connection with these a large amount of useful 
information is given to enable readers of the list to 
ascertain what amount of injection water is required for 
varying temperatures, steam pressures, etc. These air-pumps 
in connection with both surface and jet condensers are 
also arranged for electrical driving. A short description of 
the various centrifugal pumps made by the firm is given before 
the section of the catalogue devoted to Victor turbines. Atthe 
end of the list we notice some illustrations of the Ball and 
Wood vertical engine, for which Mr. Nell is also agent in this 
country. The information given on this subject he has also 
supplemented by a full descriptive list showing the con- 
struction of the various parts of these engines. It will be 
remembered by our readers that among the plant recently 


installed at Glasgow there wag a 750-h.p. engine of this 


` 


type direct coupled to a. Walker dynamo.. The engines 
are also to be used at Swansea, on the tramway between 
Dudley and Stourbridge, and at Stoke. These engines run 
at a medium speed, and have been most carefully designed 
to give great economy and at the same time a small repair 
bill. A great feature in their design is the governing gear, 
which is of the expansion type. What the makers call the 
inertia governor is built up on the flywheel of the engine. It 
consists of a weighted arm pivotted a short distance up one of 
the spokes of the flywheel. With the construction adopted, the 
inertia of the weight considerably assists the centrifugal force, 
and causes the governor to readily respond to alterations 
of load. The governor acts on the eccentric, and alters the 
point of cut-off. The arrangement of the valve gear is 
exceedingly simple, and is of a modified Curliss type with the 
trip gear left out. The actual clearance in the cylinders is k 


down to a low limit, it being only some 12 per cent. of the 


cylinder volume. These few details which we give in 
serve as an indication of the careful way in which these engines 


| have been designed, and the extensive sale of them in the 
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States has enabled the makers to improve the details from time 
to time from actual running experience. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answer 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We als 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. 


QUESTIONS. 


215. Give particulars of a simple and effective method of 
separating oil from the condensed water from a surface- 
condensing engine before turning it into the town drains, 
where oil would be objected to. Can this be done automati- 
cally without using mechanical power ?}—L, A, 
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216. Which is considered the best winding for direct-coupled 
lift motors, shunt or ‘‘series”? Also, which is con- 
sidered the best pattern of starting switch and method of 
working same from cage 1—W. B. D. 


ANSWERS. 

Question No. 209.—A series-wound motor is driven by a series- 
wound dynamo. It is found that when the motor is heavil 
loaded it works all right. On a light load, however, it 
works by jerks. The motor starts, gets up speed, and then 
stops or almost stops. It then speeds up again, and so on. 
Why is this! ä 

Best Answer to No. 209 (awarded 10s.).—In all probability 
there is a very simple solution of this in the fact that the 
light load referred to the generator is working on a falling 
point of the curve, and its 1 is consequent! 

unstable. If this is the cause, little explanation is 9899 

The generator on failing to keep its volts on account of its 

unstability will work in jerks at this load, for every time 

the pressure drops a trifle it reduces the current, which 
makes it drop more until it loses its field entirely and the 
motor slows up or stops. This puts the dynamo for the 
moment more or less on short-circuit, consequently (being 
& series machine) it excites up with a rush and speeds up 
the motor again until, its back volts having attained their 
proper magnitude, the current settles down again to that 
which is demanded by the torque, and the generator having 
returned to its unstable point the whole cycle will be 
repeated, and so on. There is, however, another solution 
of the problem, but whereas the one already explained 
occurs in practice not unfrequently, the chances of meeting 
with the following one are somewhat remote, and even 
then it is due to a choice of machines in the first place. 
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In order to explain this lucidly, it will be as well to take 
a brief glance at the correct method of running series 
machines in this way. The system of transmitting energy 
by means of two series-wound machines has the advantage 
of being almost perfectly self-regulating as regards the 
speed of the motor, but is only applicable to one dynamo 
and one motor. The necessary conditions are: Both 
machines must be serias-wound, and designed for the same 
maximum current; the dynamo must run at a constant 
speed. The characteristics of the two machines must be 
such that the difference in pressure between the total 
E.M.F. of the dynamo and the counter E.M.F. of the 
motor (at least, on the working part of the curve) is always 
equal to the pressure lost over the whole circuit—t.c., line 
and internal resistance of the two machines. The curves 
shown in Fig. 1 will make this clear. Let A C= charac- 
teristic of series generator at, say, 800 revolutions. Let 
the line AG= volts lost in (generator + motor + line) at 
the various loads. We have now to choose a motor whose 
back volts when running also at 800 revolutions falls 
beneath the generator, curve, AC, by a distance equal at 
all points to the corresponding heights of the ordinates on 
the line AG. Such a. curve is shown, A E, where EC 
=G I, and BD=F H. Under these conditions the motor 
will be self-regulating,:and in certain cases the variation 
from running idle to fully loaded has been reduced as 
low as 2 per cent. If the curve of the prospective 
motor does not quite fit, it can sometimes be adjusted 
by altering the resistance of the line, although, as 
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it is usually only possible to increase it, this is not 
advisable. . da the other hand, a dead level speed is not 
always required, or perhaps it is only wanted within 
a certain small range, in which case it may, of course, be 
easier to find a suitable machine. Too great a deviation 
from the above must be avoided, however, as is shown by 
this solution of the difficulty in the running of motor in 
question, which we are now in a position to examine. 

In Fig. 2 let us suppose that the curve A B is the 
curve of the generator in question, A C the back E M. F. 
curve of the motor, and A D the circuit drop as before. 
If the generator magnets were made of cast iron and those 
of the motor of soft charcoal iron, it would be quite 
possible that such curves would be obtained. It will be 


observed that at the point F, which we will call full-load 


point, the motor works satisfactorily, the height of the 
ordinates H E compensating for the corresponding loss in 
line G F, consequently the correct speed is attained. On 
throwing off the load, however, until all the current required 
(which is proportional to the torque) is A K, it will be seen 
by examining the diagram that owing to the relative heights 
of the ordinates K X and K J the speed of the motor 
will be reduced to vanishing point, and the machine will 
stop before the current can be forced through the circuit. 
If then the motor is driving machinery with heavy revolving 
parts, it will take more current than A K to start it up 
again. Say A P is required, this will allow motor to partly 
get up speed again until inertia of driven machinery is 
overcome and current again falls back to A K, when the 
cycle of events will be repeated. 

The above is (as already mentioned) not a fault that is 
likely to be found in good practice, but as there is still a 
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certain amount of indifferent practice about, also as the 
above description gives a more complete answer to the 
pase is scarcely necessary to apologise for putting it 
own.— 


Answer to No. 209 (awarded bs.).— The arrangement of 
the plant is not only very curious, but if in addition, as 
indicated in the question, the motor is subjected to variable 
loads, it is also very far removed from good practice, and 
some strange results might have confidently have been 
anticipated when such a plant was installed. Let us 
assume that the motor and the generator gir perenne 
identical bipohr machines, this assumption will simplify 
the reasoning, and, further, we will assame that the normal 
or full load ‘ig 200 volte 40 amperes, that each armature is 
wound with 240 face inductors, and that the normal speed 
is 1,000 revolutions per minute. If the motor is near the 
generator we may leave out of consideration the drop of 
vol in the line and series winding, and treat the two 
machines as absolutely identical. Now, for such a 
machine, leaving out armature reactions, N, the field flux 


= 200 x 10° x 60 | 5,000,000, and if we further assume 
1,000 x240 | 
steel magnets with an induction of B=16,000 we may, 
approximate the ampere-turns required as follows: arma- . 
ture ampere-turns=1,000, air-gap ampere-turns = 8,000, 
magnets . ampere-turns = 5,000—total, 12,000, and as our 
normal current is 40 amperes, we shall require 300 turps of 
wire to be wound on the limbs of magnets. Now the field flux 
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of the motor will be exactly the same as that of the generator 
since they are identical machines. Hence, leaving out of 
consideration the slight difference there will be in the 
voltage due to the internal resistance of the two machines 
and the resistance of the circuit and armature reactions, 
we should expect the speed of the motor at any load to be 
the same as that of the generator, and therefore constant, 
for if the load drops, say, 50 per cent., the field flux will 
drop and the volts with it, but the speed of the generator 
being constant, the volts will only fall to E N' n Ca, 
where E and N“ are the new values of E, the voltage and 
the field flux, and n will still be 1,000; as the motor is 
identical with the generator, this will follow suit. 

As remarked above, this is what on a cursory examina- 
tion we might expect, but this result does not obtain in 
actual practice, and the reason is easy to find. Supposing 
the motor is working at 200 volts and 40 amperes, 
suddenly 75 per cent. of the load is knocked off and the 
amperes will drop down to 10, the speed keeping the same, 
whilst the volte will fall to, say, 80, owing to the weakened 
field of the generator; this will necessitate a rise in amperes 
to 25 to give the quarter load, for 80 x 25 = 2,000 = 25 per 
cent. of 8,000 watts. The motor will now be runnin 
with a fairly strong field and low voltage, and the spe 
will fall at once. Immediately, however, the voltage of 
the generator will rise, and there will be a jerky start up 
in the speed of the motor. If there is a flywheel on the 
motor this will store up some of this impulsive energy, and 
the next moment no current at all will be required. Then 
the voltage will drop still lower, and when the momentum 
energy is expended a still larger current will be required, 
and the unsteady running will be intensified. 

A case similar would be found were a series motor put 
in parallel with other demands for current supplied from 
a series generator. However steady the motor load may 
be, if the other appliances taking current vary in their 
demands the same jerky and unsatisfactory running indi- 
cated in the question will be experiences, owing to the 
falling and rising voltages of the generator with the 
consequent varying demands for current by the motor in 
order to keep the same watt input, and the necessary 
variations in the field flux, which are under these circum- 
tances acting inversely to the voltage.—F. J. A. M. 


Answer to No. 209 (awarded 5s.).— This somewhat 
unusual condition in power transmission would seem, in 
the writer's opinion, to be entirely explained by a con- 
sideration of the characteristic curve of a series generator. 
This, as is well known, rises very steeply at first, then 
bends over and descends again more or less rapidly, accord- 
ing to the design of the machine. It is evident that so 
long as the motor load is sufficient to demand a current 
from the generator corresponding to a point on the 
characteristic at or beyond the bend, the magnetisation of 
the generator will be stable and the whole arrangement 
will work satisfactorily. Suppose now the load to be taken 
off the motor. It will increase its speed and its back 
E. M. F. will cut down the current until the condition of 
the generator has worked back on the characteristic to 
where the magnetisation (and E.M F.) suddenly diminishes. 
It must also be noted that the kinetic energy of the 
revolving armature of the motor will materially assist in 
this waded weakening of the generator field, especially if 
the material of the motor field magnet has any considerable 
retentive properties. This action will also effectually 

revent any rebuilding of the dynamo field until the motor 
bas dowel. down sufficiently to be almost a dead-wire 
resistance of small value. The dynamo will then be 
working on a simple low-resistance circuit, and, starting to 
rebuild ite field, will for a time be loaded to an almost 
stable condition by having to supply the energy to get up 
the speed of the motor. Thus the whole process can repeat 
itself, the dynamo field always being one stage in advance 
of that of the motor.—F. O. Hunt. 


Question No. 210.—What are the advantages and disadvantages 
of the use of power-gas and gas-engines to drive electrical 
machinery (a) for a small station ; (b) for a large station ? 
Best Answer to No. 210 (awarded 10s.).—Owing to the 
simplicity and economy with which fuel, with the gas- 
engine as a medium, is converted into mechanical energy, 


superiority as a thermo-dynamic machine is claimed for this 
class of engine over the steam-engine. The thermo-dynamic 
efficiency of first-class steam-ongines does not exceed 20 per 
cent. This figure has already been surpassed by gas-engines 
oven in small sizes. This increased efficiency affects the fuel 
consumption to a considerable extent, a well-designed gas 

lant not consuming more than half the quantity required 
for an equally well-designed steam plant. The superiority 
of the gas-engine in respect to thermo-dynamic efficiency is 
the chief advantage claimed for it over steam-engines, and 
no matter what objections may be raised against its use for 
large powers its success for small powers is undisputed—in 
fact, a gas-engine is the only one suitable for very small 
powers. Another strong point in favour of gas working is 
that we always have a store of energy (in the gasometer) 
available in case of emergency without the loss attending 
the keeping of a boiler under steam pressure. With these 
two advantages, both so conducive to economy, it is at first 
sight rather surprising that gas-engines have not found 
more favour for central-station use, and there must 
obviously be some weighty objections to account for this. 
As the question refers to producer gas it may not be out of 

lace to say a few words regarding the producers themselves. 

n the first place, the producer perhaps most extensively 
used for this purpose is the Dowson. This requires 
anthracite coal at about 18s. per ton, so that the advantage 
as stated above regarding fuel consumption is not 80 
favourable as it appears, for although only half the quantity 
is used, the result is practically the same in each case, as 
the steam-engine would use slack at about half the price of 
anthracite coal. The Mond producer makes excellent gas 
for the purpose, but it is very cumbrous, and the best 
results are only obtained when used in conjunction with 
certain chemical operations. The Thwaite duplex producer 
is, perhaps, the most perfect form of producer yet designed, 
very good results being obtained from it in connection with 
some recently erected gas plants. The producers as yet on 
the market leave much to be desired, and it may be said 
that this has had considerable influence upon gas power 
not being more commonly employed for central-station 
purposes. 

As already mentioned, the gas-engine is a pronounced 
success for small powers, such as theatre and private house 
lighting, when they may always be working at or about 
full load, but it is when required in larger sizes to deal 
with fluctuating loads that difficulties present themselves. 
As being one of the most important factors of successful 
central station running, we will first of all consider the 
question of regulation. The efficient regulation of a gas- 
engine is a very difficult matter, as the governor has to 
anticipate by three strokes whether an explosion shall or 
shall not occur, and consequently must be very sensitive. 
This method of governing by preventing an explosion is 
termed the hit-and-mies method. It is the most economical, 
but in order to secure anything like steady running very 
heavy flywheels and high speeds are necessary. The other 
method of governing is to regulate the quantity of gas 
admission practically the same as the regulation of steam 
to a cylinder; far better regulation is attained by this 
method, but it is most uneconomical in its resulte. At 
Belfast it was found that while the consumption of at 
full load was only 24ft., it rose to 40ft. at quarter fall load. 
The introduction of double-acting engines has done much 
to simplify the governing problem. Steady running is best 
secured by providing heavy fiywheels on both engine and 
dynamo, and connecting the pulleys of the machines by a 
leather link belt. | 

A gas-engine increases in efficiency until its maximum 
load is reached, but after this point it refuses to do any 
more, and will not, as the steam-engine will, work over 
loaded. The consequence is that the engine must be built 
large enough to deal with any sudden increase of load, 
aad as a result will not usually be running at its best 
efficiency. A fault with large gas-engines which does 
not apply to any extent to small ones is the liability 
of a lingering flame remaining, which fires the incoming 
charge in the inlet pipe, and the engine thus loses an 
explosion. Scavenging and the introduction of high com- 
pression has practically eliminated this, but there still 
remains the danger of premature explosion during com: 
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ression due to the high temperature of high compression. 
ngines are n ily heavy as compared with steam- 
engines, owing to the intermittent nature of the explosions. 
After a missed explosion there is the probability of the 
cylinder becoming filled with a rich gas, which will give 
an explosion as much as 30 per cent. above normal, thus 
causing excessive strain upon the engine. (treat incon- 
venience is experienced when starting gas-engines of such 
a size as to be beyond the power of a man to start. The 
high temperature of the cylinder of a gas-engine causos its 
efficient lubrication to become a difficult and most expensive 
item. In large stations ground space is often an important 
consideration. As gas-engines have not up to the present 
given very good results when direct coupled, they necessarily 
occupy more space, being belt driven, and large direct- 
coupled units are now being generally adopted as being 
more efficient and occupying leas space than a number of 
small sete. 

The foregoing objections to the use of gas power in 
central stations apply to large as well as small stations, 
but that they increase as the size of the station increases 
is practically demonstrated by the removal of gas-engines 
from Morecambe and elsewhere, and the adoption of steam- 
engines for extensions at Belfast. On the other hand, we 
may instance Leyton as a case of complete success for the 
gae-ongine A conclusion from the present position of gas- 

iven plants is that while they have certain and undeniable 
advantages over steam plants, they have not arrived at a 
sufficient state of perfection as to oust steam plants from 
their supremacy, owing undoubtedly to the latter's all- 
round convenience and reliability.— F. A. 


Answer to No. 210 (awarded 5s.).—Considering the ques- 
tion from a central-station point of view, let us take first 
of all a small station with a demand upon it for about 
300 h.p. situated in a country town where land is cheap 
and where the undertaking is not likely to be sued for the 
trouble caused by vibration and noise, and where the price 
of fuel, together with cartage, is an expensive item. In 
adopting gas-engines working with power gas for such a 
plant, the only advantage to be gained would be the saving 
in the consumption of fuel, from the fact that a gas-engine 
working with power gas uses less coal per indicated horse- 
power hour than a steam-engine of eqnal power ; since the 
amount of heat curned into actual work by a gas-engine is 
well known to be more than of a steam-engine. Another 
advantage is the saving of fuel during the stand-by hours, 
as the load in such a small station would practically be a 
night one, and the amount of fuel required to keep the 
fires up during the day in the generators is less than that 
required by a steam-boiler of equal power, but the saving 
in practice is not so much as it is sometimes said to be 
by makers of the gas plant. These are really the only two 

van to be claimed for gas-engines worked from a 
producer plant. The disadvantages. to be considered are, 
in the opinion of the writer, far in excess of the advantages, 
and of which the following are the principal: Extra wear 
and tear in the engines, making the igre for depreciation 
very high; constant renewals, in the form of springs, 
ignition tubes, cam rollers, piston rings, material for joints, 
etc. Repairs, too, takes an important part, as well as that 
of extra labour and attention, so that it is in the long run 
of cae question as to whether there is any real saving at 

; and when we come to take the case of Leyton, with a 
loss of £928 at the end of the second year’s working, and 
at the present time being sued for the nuisance caused by 
the plant, and no rents, rates, and taxes, besides being 
unable to run the proper plant anrop the night from the 
game cause as mated above, one fails to see where the 
comfort or the advantages come in, especially when remem- 
bering what occurred (if the writer is not mistaken) at 
Morecambe. 

Passing on to the case of a large station of not less than 
900 kw. capacity, there is in practice really no advantage 
to be gained, since the space required for plant and build- 
ings would be enormous, from the fact that only toys could 
be put down, since the largest gas-engines made in this 
country rarely exceeds 100 h.p. to 150 h.p., and in practice 
these are not as a rule worked up to their full output, 
because of the heavy wear on the valves and the heavy 


deposits of dirty matter from the power gas, so that 
for a station of the output named we should require nine 
units of 150 b.p. and two of about 80 h.p. To get an idea 
as to the size of the buildings and space required for the 
above plant, let us take as an example the space occupied 
by a gas-engine driving by belt a 50-kw. generator, which 
for the usual size of engine and length of drive is about 
28ft. by 7ft.; in other words, the spase that could be used 
for a couple of 150-kw. direct-coupled steam sete. Another 
disadvantage with so scattered a plant would be the extra 
attention required, which means that there must be more 
‘attendants to look after the proper oiling of the engines, a 
important matter with large bearings, such as the 
engines would be running in, and the extra cost in 
oil must not be overlooked. Repairs are frequently 
needed, necessitating the employment of qualified 
fitters and drivers, who usually require a good salary. 
Renewals are plentiful, as mentioned earlier in this 
answer, but increasing with the size of the plant; constant 
overhauling and cleaning is absolutely necessary, being in 
a large plant a daily duty, and consists of cleaning all 
deposited matter from the combustion chamber, exhaust 
valve, piston back, and often includes the drawing out of 
the piston altogether. There is also the frequent routine 
of grinding in valves on various parts of the engine, which 
take a great deal of time and careful attention in order to 
get them well seated, as the slightest leakage will upset the 
proper working of the engine, causing it to take a ter 
number of charges, and if very leaky ands in the loss of 
compression. There are many other “tricky” points in 
largo gas-engines which are too numerous to detail fully 
here, such as “ backfiring,” due to poor gas, should a little 
happen to come up from the producer plant, the engine 
generally falling in speed, and if not watched closely loses 
its load, and one can quite understand what would happen 
with a number of engines if things were not carefully 
attended to. Most of these remarks are written to com 
with steam-driven plants, which, with the many excellent 
types of high-speed steam-engines now made, proves 
engines to be inferior for steadiness of running, silent 
running, freedom from excessive vibration, and, lastly, 
reliable working, the pith of all central-station success. 
Little has been said about the officiency of a large or 
small gas-driven plant, but to the engineer of a gas-engine 
station it is not so much the question of efficiency as con- 
tinuity, and both are difficult to obtain in most stations up 
to the present. The experience of the writer is that the 
advantages of gas-engines working with power gas for 
driving electrical machinery for central-station working 
are by no means numerous enough as to warrant their 
adoption.— RELIABLE. | 


LIGHT RAILWAYS. 


A special meeting of the Blackpool Town Council has been 
called for Nov. 23, when resolutions approving of the proposed 
Blackpool-Garstang electric light railway will be submitted. 

The Light Railway Commissioners have held an enquiry in 
Bridgwater regarding a proposal by the Light Railways Develop- 
ment Company to construct a light railway between Bridgwater, 
Langport, and Glastonbury (Somerset), The Chairman of the 
Committee of Enquiry, after the evidence on both sides had 
been heard, said that the Commissioners were quite agreed that 
it was a case of competition. It was impossible to get away 
from direct competition with the Great Western Railway. 

A committee been appointed by the Gloucester County 
Council to confer with the Oxfordshire County Council on the 
question of advancing money by way of a loan to construct a 
light railway between Witney and Burford. 

The committee of the Montgomery Town Oouncil which 
have the proposed Churchstoke-Sarn light railway under oon- 
sideration, are taking steps to discover what support such a. 
scheme would receive from landowners and farmers within the 
The Greenwich District Board of Works have decided to 
make no contribution towards the cost of the eget widening. 
Py the London County Council of Lewisham Hig -road to about 

ft. in connection with the contemplated light railway from 
New Orose-road to Eltham, and Blackheath-road to about the 
same width in connection with a p to construct a similar 
light ag ye from Deptford to the Herbert Hospital. 

The Light Railway Commissioners will recommend the 
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ranting of an order to the Plymouth, Devonport, and South- 
Western Junction Railway Company authorising them to 
construct a light railway from Bere Alston to Calstock. During 
the enquiry ldst week it was stated that there would be a 
station at Calstock and stopping places at different points. The 
viaduct over the Tamar would cost £25,000, and the total 
estimated expenditure was £74,000. The new line would be 
41 miles long, and the cost would consequently be a little under 
£18,000 a mile. There would be one or more piers in the 
waterway of the Tamar, but none in the centre. 

It is proposed to construct a light railway between Lambourn 
and Didcot, commencing with a junction with the existing 
Lambourn Station, and having stations or stopping places at 
Wellbottom Down, Kingston Lisle, Sparsholt, Childrey, East 
Challow, Letcombe Regis, Wantage, Ardington, West Hendred, 
East Hendred, Hardwell, and Upton. 

The light railway schemes projected for Middlesex will cost, 
it was stated at last week 's meeting of the County Council, 


Several engineering poiuts in connection with the proposed 
Derby and Ashbourne electric light railway have yet to be 
settled before final sanction is given to the scheme. 

With reference to the London County Council’s pro to 
construct light railways along Clapham Common (south side), 
Wandsworth Common (north side), and West-hill, Wandsworth, 
and along South-street and Garratt-lane, Wandsworth, the 
Wandsworth Board of Works have decided to inform the Council 
that the Board have further considered the matter; that they 
are of opinion that the proposal of the Council to make light 
railways is really a proposal to make tramways, and the Council 
ought therefore to adopt the course of procedure necessary to be 
taken with respect to the making of tramways; and that the 
Board have determined to abide by the resolution already passed 
by them on the subject. 

The Leicester Town Council have decided to lodge an objec- 
tion to the proposed construction of a light railway from Leicester 
to Newtown to Linford by a private company. 

A Manchester syndicate is promoting a scheme for the con- 
struction of a light railway from Pwllheli to Nevin. 

A conference between a sub-committee of the Surrey County 
Council and representatives of the various local authorities con- 
cerned in the scheme outlined by the County Council committee 
for tramways or light railways was held last week, when the 
various routes, 25 in number, were dealt with in detail. 

After an enquiry into the matter, the Light Railway Com- 
missioners have approved a scheme promoted by the Finance, 
Mines, and Industries Association for the construction of a 
light railway from Bishop’s Waltham to Brockbridge, where at 


the latter place the line will connect with the Meon Valley 


railway, now in course of construction. It is intended to con- 
struct the line in a substantial manner, the estimated cost being 
£9,000 a mile. 

The Highways Committee of the Hertfordshire County Council 
have been empowered to negotiate with the North Metropolitan 
Tramways and Omnibus Company, Limited, for the promotion, 
at an early date, of light railways in those portions of the 
county in which it shall fe found that an immediate necessity 
existed for light railway communication. The County Council 
are jointly with the Metropolitan Tramways and Omnibus 
Company, Limited, considering the question of the extension 
of the line from the bounda tween Middlesex and Hertford- 
shire in the Great North-road, north of Whetatone, to Chipping 
Barnet, and have further decided to withdraw their opposition 
to the order for the construction of a light railway in East 
Barnet Valley urban district, provided the promoters of the 
same consent to insert a clause providing for the widening of 
the G. N. R. bridge at Oakleigh Park to 48ft. in width before 
the railway in question is constructed. | 

The British Electric Traction Company have decided to con- 
tinue the present double service on the Mumbles Railway 
throughout the winter. 

The Tralee and Dingle Light Railway are starting their work, 
as tenders for sleepers have now been invited. 


————— ea — 


PHYSICAL SOCIETY. 


An ordinary meeting of this society was held last Friday, Prof. 
W. E. Ayrton, F. R. S., vice-president, presiding. 
A paper was read by Dr. 8. W. Richardson “On the Magnetic 
Properties of the Alloys of Iron and Aluminium,” in which the 
author made observations upon four alloys containing respectively 
3 64, 5°44, 9:89, and 18°47 per cent. of aluminium. The alloys 


were used in the form of anchor rings, and were wound with 


primary and secdhdary coils separated by asbestos paper. The 
temperatures uséd ranged from 83deg. C. to 900deg. C. The 
low te atures were produced by the rapid evaporation of ether 
surrounded either by ice and salt or by carbon dioxide snow. The 
high tures were obtained either electrically or by gas 
mufiies, In both cases the actual temperatures were deduced 
from the resistance of the 5 which was made of platinum 
wire and wound next the metal. The author employed Marwell’s 
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containing 74 per cent. of tungsten. 


alloys had been determined. Turning 


null method of measuring mutual induction, increasing the 
sensitiveness by the introduction of a secohmmeter making about 
three revolutions per second. In order to test the accuracy of 
the method some of the experimente were repeated with a ballistic 
galvanometer in the ordinary way, and the agreement obtained 
between the results in the two cases was well within the limite of 
experimental error. The chief conclusions he drew from the 
experiments were as follows; (1) the alloys behave magnetically 
as though they consisted of two distinct) media superposed ; (2) 
the general roundness of the curves and their lack of abruptness 
near the critical point seems to indicate that the alloys are 
heterogeneous in structure ; (3) the permeability decreases with 
rise of temperature near the critical point until a minimum value 
is reached, when further rise of temperature produces very slight 
diminution (if any) in the eability ; (4) the experimente 
suggest that the maximum value of the permeability for an alloy 
containing 10 percent. of aluminium is reached ab about- 90deg. C.; 
(5) an alloy containing 18°47 pe cent. of aluminium has a critical 
inb ab about 1 C., an giva no indication of temperature 
ysteresis. This alloy probably has a maximum permeability 
much below - 90deg. G. The author has found that aò high dem- 
ratures there is a second maximum in the induction curve. 
This maximum becomes less and less noticeable as the field is 
ine ‘ 
The Secretary then read a note from Pref. Barrett on the 
“Electric and Magnetio Propertics of Aluminium and other 
Steels.” The first d dealt with the electrical conductivity of 
various alloye, and discussed the effect of composition and anneal- 
ing upon the value of the conductivity. The second part of the 
note referred to etic effects. The most remarkable effect 
roduced by aluminium on iron is the reduction of the hysteresis 
oss, The eability of nickel steels is shown to be very much 
influenced by annealing. It is found that the addition of a small 


quantity of tungsten to iron hardly affects the maximum induction, 
yet increases the retentivity and coercive force. The experiments 


show that the best steel for making 5 magnets is one 
he magnetometric method 

was employed throughout. 
Prof. 83. P. Thompson drew attention to the wide range of 
temperature over which the author had conducted his experi- 
ments, and also to the small number of alloys used. He said Aer 


much finer connection between the properties could be ob 


ressed his interest 
e induction curve. 
ition of the 
to Prof. tt’s 

Prof. Thompson referred to the difference in the breadths of the 
hysteresis curves for aluminium and chromium alloys. 

Mr. Appleyard asked for information upon the permanence of 
the curves. 

Dr. Richardsen, in replying, said the compositions were deter- 
mined by analyses made after the experimente been performed. 
It was proposed to carry on the research upon a series of aluminium 
alloys which he had obtained. 

© Chairman expressed his special interest in the è 
which the suthor had obtalned between the ballistic method and 
the null method of Maxwell increased in sensitiveness by the 


from the examination of more alloys, and ex 
in the existence of the second maximum on 
He would like to know how the percentage com 


secohmmeter. 


Mr. Addenbrooke exhibited “A Model illustrating a Namber 
of tho Actions of the Flow of an Electric Current.” The mode 
consisted of a spiral of steel wire in the form of a closed circuit. 
Inside the spiral was placed a wire which was sup to be 
carrying the current and which directed the motion of the spiral 
A rotational movement given to one part of the spiral was trans- 
mitted by the wire and produced a rotational movement at another 
part of the spiral. The resiliency of the spring represents capacity, 
and the torque E. M. F. Self-induction can be represented by 
weighting the spring. 

Prof. Everett expressed his interest in the way that the corre- 
5 between the propagation and the rotation agreed with 
that between the direction of a current and the direction of the 
magnetic force. 

Prof. 8. P. Thompson agreed that many analogies could be 
worked out by the model, but gave one or two examples to show 
. conclusions might be drawn by pushing the analogy 
too ar. 
` Mr. W. Watson repeated some experiments with the Wehnelt 
interrupter devised by Prof. Lecher. The experiments showed in 
a clear and striking manner the fact that subsequent sparks tend 
to pass through the portion of air heated by the first one. In the 
first experiments motion of the heated air was caused by differences 
in density, and in the later experiments by Ane © sparks to 
take place in a strong electro etic field. © continuous 
rotation of the spark in a given field proves the unidirectional 
nature of the discharge. In reply to Mr. Blakesley, Mr. W atsoa 
said he used the word ionised in his ea RE to express 
simply the fact that the air had been rendered a conductor by 


the passage of the spaik, 

The Chairman referred to one of the first experiments performed. 
In this experiment the electrodes consisted of two copper wires in 
a vertical plane, slightly inclined to one another, and nearest 


‘together at their lowest pona On switching on the current the 
0 


spark between 
ascended so did the most conducting path, and consequently the 
spark worked ite way to the top of the electrodes. Here the heated 
air passed away, and the spark returned to the lowest point to 
rise again. The Chairman thought that these effecta might be due 
to the magnetic forces produced by the circuit itself. That similar 
effects in the arc light were due to this cause had been proved 
many years ago. 


lowest pointe, byt as the ionised air 
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Mr. Watson repeated some of the experimente under new con- 
ditions, and proved that the explanation of the phenomena was 
not to be found in the tendency of the circuit to enlarge iteelf 
owing to magnetic forces. 

Mr. Boys pointed out that the relation of the heating effect to 
the current, which was small in the arc light, was very large in the 
case of the spark discharges used, and therefore the movement of 
the spark in the latter case was practically determined by the 
heating effect in consequence of the relatively small importance of 
the electromagnetic effect. | | ; 

Prof. . P. Thompson romarked that similar effecte could be 
pro noed by an alternating current working an ordinary induction 
coil. 


The society then adjourned until Nov. 10, when the meeting 
will be held in the Central Technical Institute. 


LEGAL INTELLIGENCE. 


THE NEGOTIABILITY OF COPPER WARRANTS. 


We are indebted to the Liverpool Courier for an interesting 
report upon a recent case where, in the Queen’s Bench Division, 
before Mr. Justice Bigham, sitting without a jury, the Electric 
Copper Company, Limited, who carry on the manufacture of sheet 
copper at Widnes, sued the Commercial Bank of Scotland to 
recover a sum of £1,696. 7s. 11d., the value of a copper warrant 
which it was ap ae the defendants had wrongfully converted to 
their own use ; damages for wrongful detention. The defence 
was that the warrant was taken as security for an advance of 
£1,000, that it was a bond fide transaction, and that, the warrant 
being a negotiable instrument and taken without notice of any 
defect in title, the defendants were protected by the Factors’ Act 
of 1889, the Henry Bath and Son (Delivery Warrants) Act, 1890, 
and the Sale of Goods Act, 1893. 

Mr. Cohen, Q.C., and Mr. Houghton appeared for the plaintiffs ; 
Mr. Joseph Walton, Q.C., and Mr. Danckwerte for the defendante. 

The facte of the case were that Mr. Robert Mortimer Moir, the 
managing director of the plaintiff company, who was also a com- 
mercial agent and merchant carrying on business as R. M. Moir 
and Co., had an account ab the defendant bank in the name of his 
firm, and in September, 1897, he deposited one of the copper 
warrants of Messrs. Henry Bath and Sons, of Liverpool, for copper 
to the value of £1,696 odd with the defendant bank, in security 
for a loan of £1,000. The bank ab that time held four of the copper 
warrants belongi g to plaintiffs for safe keeping. In April, 1899, 
the defendant bank, which had in the meantime made other large 
advances to Moir and Co., sold the copper represented by the 
warrants. In the meantime the plaintiff company’s clerk had 
called at the bank with a list of the warrante held by the bank, 
for the purpose of checking them, and he was told that one of the 
warrants in the list was nob deposited in the name of the 
plaintiff company, but in the name of another person as a 
security for a loan. The clerk communicated this fact to 
his managing director, Mr. Moir, who said, Oh, that’s all 
right, I am holding it to the firm; leave thab to me.” The 
clerk did leave ib to him, and no further notice was taken of 
the matter till ramours got afloat thab Mr. Moir was in financial 
difficulties, when the plaintiff's clerk told the circumstances in 
reference to the warrant in question to Mr. M'‘Kecknie, another 
director of the plaintiff company, who said it was a serious matter, 
and called a meeting of the directors. It transpired during the 
hearing of the case that Moir avoided detection ab the annual 
audit of 1897 by borrowing the warrant from the bank on the 
pretence that he was negotiating a sale of the copper, and having 
produced the warrant for the satisfaction of the auditor he 
returned it to the bank the same day, stating that the sale had 
gone off. He had given the bank a as upon hbis current 
acoount, which they held during the time Moir kept the warrant, 
and returned when he returned the warrant. 

Mr. Jackson, chairman of the company, Mr. M‘Kecknie. 
director, and other witnesses were examined with the view of 
proving that Moir, who was paia as managing director a salary of 
£1,000 a year, had no authority to pledge the company’s warrant 
to buy new copper or to sell copper sheeting, except by express 
directions of the directors. On the other hand, witnesses for the 
bank showed that Moir had a heavy loan account at the bank, the 
balance against him ab the timə of the sale of the copper being 
about £12,000. Plaintiffs’ counsel disputed the allegation that the 
warrant was a negotiable instrument, and contended that even if 
it were the defendants could not claim more than the £1,000 which 
they had specifically advanced upon the warrant. 

On the point of negotiability, Mr. Anthony, a member of the 
firm of H. Bath and Son, of Liverpool, gave evidence to the effect 
that since the firm had got their Act, in 1890, they issued thousands 
of such warrants every year, which were commonly negotiated, 
and a member of the Metal Exchange stated that many millions 
of money were paid away annually on the faith that Henry Bath 
and Sons’ warrants were a good title; in fact, business, he said, 
could not be done on any other basis. 

His Lordship, not withstanding this evidence, expressed a doubt 
on the matter, and asked if there had been any decision to the 
effect that these documents were negotiable instruments. Neither 
learned counsel could cite such a case, and a consultation followed, 
after which Mr. Joseph Walton said on his advice his clients had 
agreed to settle the action in view of the difficulties which arose, 
reserving to themselves their right against a third ty who had 
e them against loss on Moir's account. The bank would 

content to retain the 551, 000 which they specifically advanced on 
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the warrant, and would consent to a judgment for the plaintiffs 
for the remaining £696 odd without costa. 
Judgment was entered accordingly. 


CLAIM AGAINST THE ST. JAMES’S AND PALL MALL 
ELECTRIC LIGHT COMPANY: 


The High Bailiff of Westminster and a special jury sat on 
Saturday ab the Guildhall, Westminster, to assess the claim made 
by Mr. Edward Warren against the St. James's and Pall Mall 

lectric Light Company in respect of a 16 years’ unexpired lease 
of his premises, known as 40, Marshall-street, Golden - square. 
Mr. Robson, Q.C., M.P., and Mr. Lawless ap on bebalf of 
the claimant, and Mr. Balfour Browne, Q.C., and Mr. Davie 
represented the company. The premises in respect of which the 
claim arose have already been taken by the company under 
their Act of this year for the purpose of erecting on the site 
thereof a new generating station. On behalf of the claimant 
expert evidence was given which placed the value of the lease 
at sums varying from £616 to £702, whilst witnesses for the 
company put the value at sums varying from £450 to £502, The 
jary, after hearing counsel, assessed the value ab £630. — Financial 
Imes. l ` 


MADRAS ELECTRIC TRAMWAYS. 


In the petition of the Electric Construction Company, Limited, 
for the winding up of the Madras Electric Tramways Company, 
Limited, Mr. Eve, Q.C., said the matter was before Mr. Justice 
Wright on Aug. 9 last. He appeared for creditors for £32,000, 
and his Lordship on the last occasion said that if nothing was done 
by that day to raise the money he would be entitled to an order, 

e company had done nothing. 

Mr. Herbert Reed, Q.C., appeared for the company, and said 
there was a question of interest in dispute, He hoped that ib 
would be possible to renew negotiations, and that something would 
be done. The petitioners were debenture holders and mortgagees, 
and were the owners of everything connected with the company, 
and were collecting the fares of the company, which were largely 
increasing. The shareholders included many natives of Madras. 

Some evidence was called as to the position of the company, and 
ultimately his Lordship allowed the matter to stand over for a 
fortnight.—Financial Times. l i i 


BRITISH MOTOR PATENTS. 


Mr. Justice Cozens-Hardy, in the Chancery Division on the 
25th ult., had in his list for trial the action which the British 
Motor Company, Limited, of Coventry, brought to restrain the 
Burgess Cycle Company, Limited, from alleged infringements of 
their patents. Mr. Justice Cozens-Hardy ordered the case to 
etand out of the list till Nov. 16 upon being informed that the 
matter was being settled, and the Court would probably not be 
troubled with it further. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. . 

Prayo (Cape Verde Islands).—The Municipal Authorities 
poate tenders for lighting the town by electricity by Jan. 30, 


Wrexham.—The Town Council invite tenders for the supply 
and erection of various plant by Nov. 8. Further particulars 
in our advertising columns. i 

Leeds. —The . invite tenders for wiring, eleotric 
lamps, switches, and fittings required at the Union- street Baths. 
Tenders by noon on 13th insb. 

Glasgow. — The Corporation Electricity Department invite 
offers for 10 miles of 2in. cast-iron pipes by Noy. 20. Further 
particulars in our advertising columns, 

Felsted.—The Governors of the Felsted School invite tenders 
for the supply and erection of various plant by Nov. 27. Full 
particulars appear in our advertising columns. 

Nowoastle-upon-Tyne.--The New Tramways Committee of the 
Corporation invite tenders for supply of two 200-h.p. generators 
required next year. Tenders by noon on Nov. 30. 

Llandudno.— The Council invite tenders for the supply and 
erection of three 150-kw. high-speed engines and dynamos, motor, 
and boosters by Nov. 6. Farther particulars appear in our 
advertising columns. | i 

Middlesbrough. —The Electric Lighting Committee are pre- 

to receive tenders for the supply and erection of condensing 
plant and pipework by Nov. 22. Further particulars appear in 
our advertising columns. A 

Glasgow.—The Corporation invite tenders for the supply and 
erection of two 800-h.p. compound vertical auxiliary engines for 
their new power station ab Port Dundas by Nov. 14. Further 
particulars in our advertising columns. * 

Hoylake and West Kirby.— The Urban District Council invite 
tenders for boilers, engines, switchboards, batteries, transformers, 
oe ae may 8 ead from e 3 

r. T. L. er. ower- buildings ater-streeb, Liverpoo 
Tenders by Nov. 16. 5 A : 
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Bradford. —The yr seb invite separate tenders for the 

supply and delivery ab Bradford of (I) electrical equipments for 
25 tramcars ; (2) tramcar bodies; (3) trucks and trolleys for. 25 
electric tramoars by Nov. 9. Full particulars appear in our 
advertising columns. 
. Maidstone.—The Corporation invite tenders for the supply, 
delivery, and erection of steam dynamoa, cers, and boosters, 
boilers, condenser, switchboard, battery, travelling crane, 
mains, eto., by Nov. 6. Further particulars appear in our 
advertising columns. 

Swansea.—Tho Corporation invite tenders for the supply and 
erection of the following plant included under this contract: 
five Lancashire boilers, with jeb condensing plant, feed pumps, 
economiger, piping, etc. Tenders by 20th inst. Full particulars 
in our advertising columns. . l 

Wolverhampton —The Lighting Committee are prepared to 
receive tenders for the supply, delivery, and erection at the 
Wolverhampton Corporation Electricity Works of two 500-kw. 
direct-coupled generating sete. Tenders by 13th inst Fall 
particulars appear in our advertising columns. | 

Accrington.—The Corporation invite tenders for the supply 
and fixing, in connection with their electricity works within the 
borough, of the various electrical cables, wires, streed boxes, and 
‘connections in or under certain streets within the area of supply. 
Tenders by 18th inst, Full particulars in our advertising columns. 

Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty’s Minister at Rio stating that 
tenders are invited by the Municipality of Porto Alegre, not later 
than Dec. 31 at 1 p.m., for the electric lighting that town. 
Such particulars as have been received may examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Croydon.—The Guardians invite tenders for electric light wiring 
and fitting work for their workhouse, infirmary, and union offices. 
A copy of the specification and forms of tender may be obtained of 
Mr. A. W. Sclater, A. M. I. C. E., 182, Oxford-street, London, W., 
on payment of a deposit of £2. 2s., which will be returned to 
persons sending in bona fide tenders and returning the specifica- 
tion. Tenders by 5 o'clock p.m. on Nov. 18. 

Poplar.—The Board of Works for the Poplar District invite 
tenders for the laying of a system of mains upon the solid system 
for the distribution of continuous current upon the three-wire 
system. About 17 miles of five-core network cable and about six 
miles of six-core feeder cables will be laid, in addition to the 
supply of service cables and accessories. Tenders by 16th inst. 
Full particulars appear in our advertising columns. 

Birkenhead.—The Corporation invite tenders for the con- 
struction, supply and delivery of 13 single-deck and 31 double- 
deck electric motorcars for tramways, Specifications and particu- 
lars, prepared by Mr. Charles Brownrid A. M. I C.E., borough 
engineer and surveyor, and Mr. William Bates, A. M. I. E. E., 
electrical engineer, can be seen, and forms of tender obtained, on 
application at the office of the Borough Engineer and Surveyor, 
Town Hall, Birkenhead, upon deposit of the eum of £5. 5s., which 
will be returned on receipt by the Corporation of a bona fide 
tender, Tenders by Nov. 14. 


RESULTS OF TENDERS. 


Colwyn Bay.— The Council have received the following tenders 
for the construction of the necessary worke to carry oub the 
electric lighting scheme: T. Brown, Tower Works, Chester, 
£1,910 (accepted); D. Owen. Glyn Garth, Menai Bridge, £2,337 ; 
J. Biggs, Birmingham, £2.417. 10a. 

Salford.—The Council have accepted the following tenders: 
Galloways, Limited, boilers and fittings, with Dixon’e super- 
heaters made by Musgraves, required for the Strawberry-road 
station, £15,200 ; Westinghouse Electric Company, 100 tremcars 
at £534. 10s. per car, subject to the bodies being manufactured by 
Milnes and Co., Birkenhead. 


BUSINESS NOTES. 


Bootie Trama.—The Council are obtaining a loan of £35,185 
for tramways at 21 per cent. 
. Budgate Station Lighting.—Ludgate-hill Station is to be 
lighted throughout by electricity. 

London Gaszette.—A receiving order has been filed re E. M. 
Winter, Norfolk-street, W.C., Oct. 26. 

Hudders#eld.—The electrical engineer is preparing a scheme 
for the esteblishment of a municipal telephone system. 

Barmouth Lighting.—The advisability of lighting the towa by 
electricity was discussed last week by the Council in camera. 

Bristol Lighting.—A report is being prepared upon the coat, 
etc., of an additional 394 arc lighta, which are to replace gas lamps. 

Chelsea Electricity Supply Co.— Letters of allotment and regret 
for the issue of £50,000 44 per cent. debenture stock have been 


posted. 

Prestwich Lighting.—The notice of application of the Urban 
District Council for a provisional order appears in lasb Tuesday’s 
Gazette. 

Uxbridge Lighting.—The Urban District Council have decided 
to obtain estimates for electric lighting before going in for a pro- 
visional order, | e 
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—A sum of £35,500 has been borrowed for 


- Bootle Lighting. 
electric lighting up to date; the Council have still power to 


borrow another £15,000. 

Limehouse.—The District Board have decided to serve notice on 
the Brush Company of the intention of the Board to apply for a 
provisional order for iteelf. 

Pwiitheli.— Application is to be made by the Town Council for a 
provisional order under the Electric Lighting Acts to supply 
electricity within the borough. 

King’s Lynn.—The Guardians are about to appoint a committee 
to take the question of lighting the workhouse by electricity into 
consideration, and bring up a report. 

Fenton.—The Urban District Council is to be re ted by 
the chairman at the joint conference of local authorities on the 
subject of telephonic communication. 

Now Cempany.—The firm of F. J. Jones, Chester, has been 
formed into a company under the title of F. J. Jones and Co. 
(Cheater), Limited, with a capital of £3,000. 

Dudley Lighting.—Mr. Herbert H. Law, C. E, held an enquiry 
on Tuesday into the application of the Corporation to borrow 
£33,000 for the purposes of electric lighting. 

Edinburgh Lighting.—The Bill in which application is to be 
made thie session for power to erect a power station ab Portobello 
have been approved of by the Town Council. 

Toeting Lighting.—A special committee has been formed to 
investigate the deeirability of lighting with electricity Tooting 
Home and the two wings that are proposed to be built. 

Manchester.—The Telephones Committee has been requested 
to enquire fully into the question of applying for a municipal 
telephone license, and to prepare a report with recommendations. 

Liversedge.—The District Council have decided to apply to the 
Board of Trade for a provisional order authorising the Council to 
sappy electricity for public and private purposes within their 

ot. 

Southport Trams. — The Town Council are still negotiating with 
the Birkdale and Southport Tramways Company and a special 
meeting is to be called when some tangible result has been 
arrived at. 

Perth.—The Police Commissioners last week inaugurated the 
electric installation for the city by opening the street at the corner 
of Marshall-place and Princess-street, in connection with the laying 
of the cable. 

Limerick Trams —The total mileage of the tramways is six 
miles, and the routes have been fixed. Iv is expected that the 
work of construction will be commenced in January next, or 
perhaps sooner, 

King's Norton. — The District Council are taking steps to ascer- 
tain the number of probable consumers of electric light, in order 
that the General Purposes Committee might take steps to secare 
an early supply. 

Erdington.— Application is to be made for an electric lighting 
provisional order this year. The District Council have ref 
permission to the National Telephone Company to erect telephone 
poles in the streeta. 

Blackpool.—It is proposed to uee sea water at the Corporation 
electricity works for condensing purposes, and an estimate for the 
sapply © 40,000 gallons was recently requested from the Black- 
pool Sea- Water Company. 

Warrington Trams.—The General Purposes Committee of the 
Corporation have decided to apply to the Board of Trade fot a 
provisional order to enable the Corporation to construct electric 
tramways within the borough. 

Bridlington Lighting.—Mr. F. H. Medhurst, consulting elec- 
trical engineer, has attended a meeting of the committee, and in 
accordance with inatructions given has inspected the district with 
a view to lighting the same by electricity. 

Manchester Trams.—Sir Francis Marindin and Mr. A. P. 
Trotter will hold an enquiry on Nov. 10 into the application of 
the Manchester City Council for borrowing powers to the amount 
of £860 000 for the proposed electric tramways. 


Leeds Trams.—The Tramways Committee of the Corporation 
on Monday decided to accept the tenders of Mesers. Dick, Kerr, 
and Co., of London and Preston, for 50 fully-equipped electric cars 
ab a cost of £550 per car, making a total of £27,500. 


Wolverhampton Lighting. — The tenders for the proposed 
extensions came before the meeting of the Town Council on 
Monday, but were not accepted. We refer readers to our ad vertis- 
ing columns for further information upon this subject. 


Isleworth Lighting.—The notice of the District Council of 
Heston and Isleworth re application for provisional order under 
the Electric Lighting Acts of 1882 and 1888, and also ander the 
Electric Lighting Clauees Act, 1899, has been published. 


Darwen Trantways.—It has been arranged that tramway 
passes be granted to such of the officials of the Corporation as 
shall be selected by the various committees, and to four echool 
attendance officers on payment of 253. per annum for each pase. 


“English Illustrated.“ — The November number of the Fagliel 
Illustrated Magazine is a special Transvaal number containing, 
besides short stories, a number of historical articles on the barning 
question, and ie quite up to the usual excellence of this 
sixpennyworth. 

Salford Trams.—The work of laying the tramlines in Cros- 
lane and Trafford-road is about to be commenced. Application 
is to be made to borrow £53,450 to cover the cost of the elesiric 
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care. Mr. E. Hatton, of Birkenhead, has been appointed as 


tramway engineer. 

Brighten Trams.—A memorial objecting to the construction of 
a tramway in portion of Dyke road has been considered by the 
committee, but. they do not deem it advisable to alter the tramway 
route proposed for the district in question, and the Council have 
confirmed this action. | 

Now Price-Lists.—The British Thomson-Houston Company 
are revising the prices of their electrical apparatus and supplies, 
and the new liste will be ready shortly. Weare informed that in 
the meantime the company will quote firm prices upon specified 
application being made. | 

St. George (Hanover-equire).—At the last meeting of the 
heaped a report was adopted in which the Electric or Motor 
Traction Sub Committee suggested that a motor dust-van should 
be purchased or hired by the Vestry for use in the 
experiment, at a cost not exceeding £500. 

St. Albans Lighting.—The members of the St. Albana Debating 
Society on Friday had as a topic for their debate, Should the 
St. Albans Corporation lease their electric lighting provisional 
order to a company?” The question appears to play a prominent 
part in the present municipal electioneering. 

Cheltenham Lighting. — The Rural District Council have 
decided upon the electric lighting extension. Assent has been 
received from Charlton Ki and Winchcombe, and it is stated 
that in the case of the parishes who have refused their assent, it 
is not absolutely necessary to obtain the same. 

Walker.—Sketch plans for an electric generating plant have 
been approved by the District Council. Iv is pro to erect 
an eight-cell Meldrum destructor, and to borrow £29,943. Dele- 
gates are to meet the Newcastle Electric Sapply Company and 
discuss their offer to supply current in the district. 

Halifax Trams.—Tho tramway extensions agreed to on Tueeda 
by the Town Council, and included in the Corporation’s Bill, 
comprise lines to Brighouse, Hebden Bridge, Sowerby Bridge, 
Risworth, Elland, Northowram, and other surrounding districts. 
Altogether they represent a length of 33 miles of tramway. 

Preston Trams.—The Town Council have approved a recom- 
mendation of the Streete and Pandinge Committee that the 
overhead electric tramway system be adopted, and that parlia- 
mentary powers be sought for the reconstruction of the tramways 
5 a existing routes and proposed new routes. The gauge will 


perish, as an 


Salford Lighting.—The Town Council on Monday passed the 
resolution announced by us in a previous issue—i e., to apply for 
sanction to borrow £750 for offices and battery sub-station in 


Straw -road, and £72,000 for the oonetruction of eight sete 
a 1 ynamos required for the new low- tension generating 
8 n. 


Junior Electrical Eagineers of MaĘ«chester.—A genqral 
meeting of this society was held at Manchester on Tuesday evening 
t, Mr. W. W. Haldane Gee presiding. A paper was read by 


Mr. S. Payne on ‘‘ Condensers and Condensing as applied to Elec. 


tric Light Stations,” which proved to be very interesting.. A full 
discussion followed. 

Drumoondra Trams. — The tramway company have now 
practically completed the erection of overhead wires from Parlia- 


ment street, through Capel street and Upper ang Lower Dorset 


street, 
Tolka. 
pleted in a month's time. 

Personal.—The resident electrical engineer at Swansea for the 
British Electric Traction Company ia Mr. E. S. Rayner, eon of 
Mr. F. J. Rayner, Langland, Mumbles. Mr. Rayner, who was 
formerly first engineer ab the Brush Electrical Works, London, 
received his appointment under the Britieh Electric Traction 
Company in the E of August, 

Durham Lighting. — The report of the Electric Lighting Com- 
mit tee, and the offer of the Electric Power Distribution Company, 
to introduce electric light into the city, have been adopted. The 
company propose to lay down the plant and supply electricity on 
the terms mentioned in the report, and also to lay own an electric 
tramline from the North-road, Durham, to Brandon, 

Reddish Trams.—Ab the conference referred to in our last 
issue ib was agreed that Manchester should construct and work 
the proposed tramway line from the Gorton boundary to the 
Houldsworth Arme, and Stockport that ftom the Houldsworth 
Arms to the town. These portions of the tramway will be leased 
respectively to Manchester and Stockport for 2] years. 

New Address.—Messrs. Allan and Adamson, Limited, have 
removed their offices to Clun House, Surrey-street, Strand, W.C. 
We are informed that in order to meet the increasing demand for 
the Allan accumulator it has been found necessary to erect 
improved works ab Ashtead, Surrey, where the manufacture of 
the firm’s storage batteries will be conducted on a large scale, 


Dividends.—The directors of Callender’s Cable and Construction 
Company have declared an interim dividend on the original 
ordinary shares of 5s. per share, equal to 10 | poopie per annum. 
The directors of the South African Lighting iation, Limited, 
have declared an interim dividend of 4 per cent. (8 per cent. per 
annum), free of income tax, for the half-year ended Jane 30 last, 


Mansfeld. The General Purposes Committee of the Town Council 
have received a letter from the Traders’ Association stating that 
at the last meeting it was resolved that in the opinion of the 
members it was desirable the Council should put in force the 
powers gained by the provisional order for lighting the town by 


rigas through to Botanic-avenue, alongside the River 
t is expected that the whole of the work will be com. 


‘ 
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sonay, and for furnishing electrical power, at the earliesb date- 


posal i 4 

Dumfries Lighting.—At a recent meeting in connection with 
the municipal election, Provost Glover explained that the Council, 
had obtained the provisional order to put ib out of the power of 
any electric company to intrude itself on the town and dictate ite 
own terms, and would hereafter. consider whether it would be 
better to farm the electric lighting to a company or keep it in 
their own hands. 

Henley.—The resolution of the Town Council by which it was 
decided to obtain the opinion of an electrical engineer on Messrs. 
Shone and Ault's report and estimate of expenditure on the 
eubject of electric lighting, and to obtain a provisional order for 
the electric lighting of the Market-place, Hart-etreet, Bell-street, 
and Duke-street with compulsory powers, has been confirmed 
without discussion. 

Southborough Lightiag.—The Tunbridge Wells Town Council 
have been enquiring whether, in the event of them thinking fit to 
extend the area supply prescribed by their electric lighting 
provisional order, the thboroegh Council would be prepared to 
concur in the necessary application to the Board of Trade and 
Parliament. The latter Council have heen recommended not to 
entertain the suggestion. | 

Wire-Bound Hose.—We have received from Messrs. W. H. 
Willoox and Co. some information concerning their patent wire- 
bound hose, which is exceedingly convenient for use in central- 
station work for conveying either water or oil from one place to 
another.: We are informed by the makers that they are exten- 
sively manufacturing a lighter type of this hose, which admits of 
larger volumes of water to be dealt with. l 
Dover Trams.—The reoeipts for the week ending Oct. 28 were 
£179. 19s. 10d., as compared with £190. 9a. 5d. iu the corre- 
sponding week of 1898, being a decrease of £10. 9s. 7d. The 
total receipts for the year arg £8,643. 3a. lld., as compared with 
£7,174 198. Id, showing an increase of £1,468. 4s. 10d. (This 
return was received too late for insertion in our jist of traffic 
returns which appears in the last colamn. ) 

City Liberal Club.—The premises of the City Liberal Club in 
Walbrook have recently been. undergoing extensive repairs and 
alterations. The City Press pays that this was the first club in 
the City to be lighted by electricity. Through the instrumentality 
of the secretary, Mr. V. T. Deverell, a private installation was 
put in before the City Electric Lighting Company was in existence. 
The club, however, is now lighted by the company. 

Gomersal Trams —We understand that the District Council 
are disposed to sign an agreement with the British Electric 
Traction Company, uoder which the latter are to apply in the 
‘coming session for powers tq construct a branch from Liver e 
‘to the Gomersal boundary at Birkenshaw, in connection with t 
electric tramway from Dewsbury to Cleckheaton, and bo carry out 
the works within two years from the Jate of. the order. 

Stoke,—The Guardians have received a report from Mr. George 
R. Peers, Manchester. The proposed scheme is divided into two 
‘sections, the first being estimated to cost £4 250, including boilers 
and buildings; and the second, which will be an n with 
one additional engine and dynamo, £2,300. Application is to 
‘be made to the Local Government Board for an order to borrow 
455 money on loan, to be repaid within a period nob exceeding 

years. ö 

Phodyne Electrical Co.— This Company, the formation of 
which we have already noted, have uired the electrical con- 
tracting business hitherto carried on by Messers. A. A. C. Swinton 
and Co., and have taken over the latter firm’s staff and offices at 
66, Victoria-street. Mr. J. C. M. Stanton, M. I. E. E., is the 
managing director, and Mr. A. A. Campbell Swinton has removed 
to new offices in the same building, where he will continue his 
consalting practice. ; 

Roxburghshire County Couseil.—An application was made at 
the last meeting of the County Council for the consent of the 
Council to a proposal to obtain a provisional order for the electric 
lighting of St. Boswells and Newtown. After discussion the 
Council agreed that while they were perfectly willing to consider 
in a favourable manner any practical scheme that might be laid 
before them, they were nod in a position to do so ab this time 


without further details. 
Village Church Lighting.—-The ish church of. Jevington is 


to be lighted by electricity, and ‘the work of installation is ab 
resent being carried out by Messrs. Simmons and Winfield, of 
5 age aeo ad of 5 m i evington, 
who possesses a fully · equ electrical apparatus for the purpose 
of lighting hia own catch ishment, has offered to supply the light 
for 18 lamps at the parish church if the cost of the installation is 
provided, which is estimated ab £35. 


Kingston Trams. The borough electrical engineer has sub- 
mitted particulars of the extensions of the electric works and 
plant necessary for the supply of the proposed electric tramways, 
and the tramways special committee has been informed that the 
Lighting Committee would be prepared to enter into arrange- 
mente for the supply of electric energy for the tramways accord- 
ingly. The Council have been recommended to increase the salary 
of the borough electrical engineer from £300 to £350 per annum, 


Tipten.—It is stated in the local Press that a London com 
have acquired 14 acres of land, situated near the South Staffore 
shire mines drainage pumping station on the canal side of Ocker 
Hill, Tipton, for the purposes of 9 a paa of 10,000 h. 
for the supply of electricity for power and both private and pub 
lighting. Several well-known London capitaliste are stated to be 
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identified with the contemplated 
Parker, of Wolverhampton, is mentioned as one of the directors. 

Cardiff Trams.—At the meeting of the Council on Monday, 
upon the consideration of the Tramway Committee’s report, a 
deputation from the Roath district was introduced who protested 

inst the elimination from the Corporation electric tramway 

eme of the proposed route vid Clifton - street and Broadway. 
Subsequently a resolution was passed to the effect that powers be 
sought fur a line commencing at a point in Clare-road and Salt- 
mead-road, passing down Saltmead-road, communicating with 
Glive-street to Penarth-road. 

Belton Trams.—The first trial of the electric tramway cars took 
place on Monday. The Corporation have power to borrow the sum 
of £290,000 for tramway purposes. Up to the present time 
£50,000 has been borrowed, and permission to borrow an additional 
£50,000 has also been applied for. The interest of the lessees 
of the tramways, Messrs. Holden and Co., has been purchased by 
the Corporation for £55,000. The electrical engineer, Mr. Arthur 
Ellis, has been appointed general manager of the tramways 
system, Mr. Norman Little has been appointed assistant engineer, 
and Mr. Harry England traffic manager. 

Cookham (Serks).—Amongst many and extensive improve- 
ments, Messrs. J. K. Cooper and Sons have installed an electric 
lighting plant at their brick and tile kilns at Pinkney’s Green. 
The plant comprises an 80-h. p. steam-engine, which drives the 
brick machinery, a dynamo, and a set of batteries, so that the 

ight can be used at any time when the engine is standing. The 
whole of the steam and electrical plant have been put in by 
Messrs. Thomas Metcalfe, Limited, Bradford, under the personal 
supervision of Mr. Longley ( wer) and Mr. Davidson (electrical). 
The boiler is by Messrs. Taylor and Sons, Marsden, Yorkehire. 


City and Seuth Lendon Railway — Ab a special general meet- 
ing'of the City and South London Railway Company, on Wednes- 
day, a resolution for the conversion of the existing 22,500 ordinary 
shares of the Company into consolidated stock was adopted. The 
Chairman stated that the directors hoped they might be able to 
open the Moorgate-street extension to the public early in December. 
The Clapham extension was also in a forward state, the under- 
peace works being nearly finished ; there was a service etation to 

finished, and the directors hoped to be able to open the exten- 
sion about March. The Ielington extension was likewise proceed- 
ing rapidly. Zan ‘ 

Mile End.—The Vestry on Wednesday received a report of 
deputation who have visited the refuse destructors at Sheffield, 
Oldham, Hereford, and Liandudno, also the generating works at 
Manchester. With regard to the various schemes the committee 
are most impressed with that eatablished at Llandudno as the one 
best suited to the requirements of the district, but seeing that the 
Whitechapel District Board have already a provisional order and 
are erecting electrical plant in connection with the dust destructor, 
and as this will after November, 1900, be the property of the new 
borough, they advise the Board not to undertake the supply of 
electricity. 

Appointments Vacant.—The Corporation of Tynemouth invite 
applications for the appointment of a clerk of works.—The E'ec- 
tricity Committee of the county borough of Burnley invite appli- 
cations for the appointment of assistant electrical engineer. —The 

Urban District Council require two drivers with a know- 
ledge of Willans engines and three wire switchboard preferred.— 
For India, a practical electrical engineer is required.—A vacancy 
occurs for a premiumed pupil at the Saltburn electric power 
station.—Full particulars of the above vacancies, and others 
referring to improvers, draughtemen, engine-driver, and aesis- 
tanta, etc., will be found in another column, 

Eastern Extension, Australasia, snd China Telegraph Ce.— 
The groes receipts for the half-year tu June 30 last amounted to 
£324,361, against £277,282 in the corresponding half of 1898. A 
net profit of £155,799 remains after deduction of all charges. 
Two quarterly interim dividends of 14 per cent., each amounting 
to £62,500, have been paid for the half-year, leaving £113,299. 
6s. Id., from which £100,000 has been transferred to the general 
reserve fund, and the balance of £13 299. 6s. ld. carried forward. 
Further cable renewals and extensions have been carried out 
28590 the half- year under review, and the cost, amounting to 
£68 901. ls. 10d., has been charged against the reserve fund. 


‘Blackpool Lighting — With regard to further electric light 
extensions, estimated to cost E42. 516, we learn that the engineer's 
statement of the capital required includes the following items : 
Buildings, £4,000 ; shininey. £2,500 ; boilers, four (each 7,000Ib.), 
£4,500; engine and dynamo (alternator), one of 1,200 kw., 
£10,000 ; steam, exhaust, and water pipes, £1,500; coal conveyor, 
£500 ; condensers, £2,000 ; traction sete, two of 200 kw., £3,400; 
battery, 260 cells (96 amperes by 10 hours), maximum rate 
400 amperes, £1,500 ; switchboard, lighting, £1,200, and traction, 
£300 ; feeding mains, Bloomfield and Lytham roads £600, Raikes- 
road £950; transformers, 10 of 50 kw., £600; chambers, three, 
£600 ; distributing mains, £1,500 ; services, £300 ab £10, £3,000; 
contingencies, £3,865—total, £42,515. 

Eocles Trams.—A meeting of the representatives of the local 
authorities concerned in the proposed scheme of tramways from 
Eécles to Whitefield and Urmston was held last week. The 
authorities represented were Eccles, Little Hulton, Whitefield, 
Little Lever, Worsley, Urmston, Radcliffe, and Barton Rural. 
The authorities have accepted the offer of the United Kingdom 
Tramways, Light Railway and Electrical Syndicate, Limited, 
subject to certain conditions, amongst which we note that each 
Coancil is to be ted the option of supplying the electrical 
current required -for their own districte at an agreed price, and 


and Mr. Thomas also power, within a reasonable 


pores order, to undertake the construction of the tramways, 


. parliamentary 
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period after confirmation of the 
luding, at their option, electrical equipment. 

Dundee Trams.—Steps are being taken to extend the electric 
tramway line between Dundee and Monifieth. Mr. Hopkins and 
Mr. Ritchie, engineers on behalf of the promoters, ted the 
district last week, examined the road, and had interviews with 
committees from both Broughty Ferry and Carnoustie Commissions. 
At a meeting of the Tramways Committee on Tueaday the ques- 
tion of tramway extension to the north of the town was W ered 
at some length. A report was submitted by the burgh engineer 

roposing, instead of the route te the west of the infirmary, the 
ormation of a new winding roadway through the public bleaching- 
greens on the east side of the infirmary. This scheme was favoar- 
ably entertained, but as it would be impossible to secure 

toll during the coming session of Parliament, the 
erred. 

Brighton Lighting.—The drafd contract for the purchase of 
land at Southwick for the proposed new station has been approved, 
subject to certain conditions. A letter from Mr. Arthur Wright, 
manager and engineer, expressing the opinion that it would be 
wise to obtain—either in conveyance, Bill, or agreement with 
the Shoreham Harbour Trustees—power to pump water from the 
canal through the condensers and back again for cooling purposes, 
to run cables across the river-bed, to erect a wharf, gangways over 
the towing-path, run cables in towing-path, water-mains in towing- 
path, discharge sludge and tawake into the sea, pump water from 
the sea, pump water from and disch water into sea, erect 
workmen's dwellings on site, store » rent part of land, own 
steam colliers, and supply other authorities in bulk for any purpose 
whatever, has been referred to the town clerk. 

Burniey.—The Town Council have decided to promote a Bill in 
Parliament with a view to obtaining powers tive to certain 
considerable tramway extensions, eto., which are proposed. Ata 
recent meeting of the Council, when the whole matter was dis- 
cussed, it wan stated that the estimated cost of the main line from 
Padiham to Nelson, including the overhead electrical equipment, 
would be £67,000, or practically £10,000 per mile. © cost of 
accessories to the line, including 25 cars, the extension of the car- 
shed, the provision of central tram offices, and other incidentals, 
was estimated at £24.000, or a total of £91,000 for the reconstruc- 
tion of the main line from Padiham to Nelson. In addition, there 
were the branch lines (41% miles) into the districte of Burnley 
Wood, Manchester - road, and Accrington-road, which would involve 
an outlay of £41,800. The cars to serve those extra lines would 
cost £9,000, or a total of practically £50,000. 

Aberdeen Trams.—A special meeting has been held for the 

urpose of approving recommendations of the Tramway Committee, 
fncluding 6 laying of a double line from Union-street 
Crown-street, Ferryhill-terrace, and Bon Accord-street to Fonthill- 
road; a single line from Fonthill-road along Whinhill-road to the 
railway bridge at Allenvale ; a double line from St. Nicholas-street 
to St. Fittick’s-road, vid Market-street, Victoria Bri and 
Victoria-road ; a double line from Castle-street to the ing 
station, vid Justice-street, Park-street, and Constitution-street. 
Ib was recommended that all these lines should be equipped with 
the overhead trolley system; the existing section between Castle- 
street and Crown-street to have centrai poles and new rails. It 
was further recommended that a single line be laid from Bridge of 
Don along the Ellon-road to connect the King - street tramway with 
the Strabathie light railway, conditional upon an arrangement to 
be effected between the Council and the promoters of that railway. 
It is also proposed that the existing tramways in the undermen- 
tioned streets should be reconstructed as double lines, and at the 
same time laid with co per bonding and cable ducte : Great 
Western- road, between Holburn-street and Mannofield ; Holburn- 
street, between Great Western-road and Bloomfield-road ; King- 
street, between Castle-streeb and King-street cattle market. 
Finally ib was recommended that 3 powers be sought 
in the ensuing session to execute the work, and to borrow a sam 
nob 5 £150,000, the estimated cost of the work being 
£124,902, 


Shipley.—A report from Mr. Robert C. Quin, M. I. E. E., con- 
sulting engineer, on the question of electricity supply in 
district was submitted, bat not discussed, at the last i 
the District Council. The Bradford Observer says Mr. Quin set 
out a system of supply capable of dealing with tramways, street- 
lighting, and pumping and sewage, the pumping current being 
treated as an oub of balance current. Mr. Quin said that as 
the gas supply did not belong to the Council, and as electric 
lighting for such or similar purposes, where a le use is 
made of the supply, was more economical than gas-lighting, he 
would strongly recommend that wherever distributing maine were 
laid the streets should be electrically lighted. Assuming an average 
daily use of 10 hours for each lamp, the cost for current to 34 incan- 
descent lamp standards of 32 actual candle-power, and four are 
lampe. for the Market-place, would be £1, per annum. He 
thought it would be well to fix the cost of current for street 
lighting at 2d. per unit. This would leave a slight rin of 

rofit to the electricity department, and would be equal, light for 
fight, with gas(ander Welsbach incandescent conditions) at a i- 
mately 2s. per 1,000 cubic feet. The charge to the pa he 
recommended should be 7d. for the first hour’s use, on a six 
months’ basis, and 2d. per unit for any further unite consumed 
in the same period. Mr. Quin's estimate of costs amounted to 
£14,476, made up of the following items: generating station, 
£1,700; mains, £9,000; sbtreet-lighting, £264; 100 services to 
consumers at £10 each, £1,000; contingencies, 10 per cent., 
£1,196 ;- engineering and other expenses, 10 per cent., £1,316. 


matter was d 
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the electrical engineer power to dismiss the men. The Board 


Newington.— Ab the last meeting of the Vestry ib was proposed 
to place the following motion on the agenda paper for discussion 
ab the next meeting: That inasmuch as the electric light is a 
dismal failure, the resolution already passed by the Vestry sanction- 
ing the loan of an additional £15,500 for electric lighting purposes 
be rescinded.” Leave to move was refused. A motion was adopted 
to the effect that the attention of the Electric Lighting Committee 
be called to the ig og failure of the street-lighting, with a 
request that a report be presented thereon to the Vestry ab the 
nex meeting. 

Smoke Nuisance.—Penalties amounting in all to £45 were 
imposed at the South-Western police court last week on the 
London and Brush Provincial Electric Lighting Company in 
respect of a black smoke nuisance at their Wandsworth works. 
Ab the monthly meeting of the Leeds Association of Engineers 
on the 26th ult., a paper was read by Mr. F. Grover on the 
economics of steam raising. In alluding to the suppression of 
smoke, Mr. Grover pointed out that the actual loss of fuel passing 
away in the form of smoke was inconsiderable, and unless a boiler 
plant was very carefully worked, he maintained that the sup- 
pression of smoke constituted a direct tax upon the manufacturer. 


Water Coolers.—We are informed that the Bolton Corporation 
have decided to adopt a Klein’s patent fan water cooler ab their 
electricity works for cooling the water 8 for condensing 
the steam from engines of 3,000 h. p. The fans and also the 
circulating pump are driven by electric motors, and the cooler 
is to work in conjunction with engines made by Messers. John 
Musgrave and Sons, of Bolton. A surface-condensing and Klein’s 
open-type cooling plant are in course of construction for the 
London and North-Western Railway Works in Crewe for engines 
of 800 h.p. to work in connection with electric lighting and power 
plant ; and the Prestwich County Asylum are aleo adopting the 
same firm’s jet condenser and chimne cooling plant for engines 
of 450 h.p. in conjunction with their electric lighting planb. 


Brighouse Lighting.—The report of the electrical engineer, 
Mr. J. W. Garside, states that the units generated during the 
year were about 26,000, but a substantial increase in the number 
of units generated during the present year was anticipated. The 
estimated increased output for the year had been 12,000 units, 
which, added to the 26,000 of last year, equals 38,000. Supposing 
the price per unit to be fixed at 6d., then the deficiency of £205. 
18s. 3d., as shown in last year's trading account,” would be 
reduced by £158. 6s. 8d., leaving an adverse balance of £47. 
lls. 7d. If the price was fixed at 64d., then the deficiency of 
£205. 188, 3d. would be changed into a surplus of £31. 9s. 9d. 
The alternative system that the department should be supplied 
with gas at the same price as was supplied to the public lampe, 
would enable the committee to fix the price of electric current 
at 6d. per unit and leave a surplus on the year’s working of 
£20. 80. 5d. 

Kingston Telephones.—The Highway Committee have received 
a letter from the Postmaster-General stating that it was proposed 
to eatablish a Post Office telephone exchange in Kingston as early 
as possible, and enclosing for the consideration of the Corporation 
applications for consent for underground wires for use in con- 
nection with the exchange, and adding in regard to the office ab 
Surbiton Park-terrace that in the proposed telephonic exchange 
system provision would be made for an underground line past 
such office, and that if such line be laid the office could be served 
without overhead work, but pointing out that although the main 
lines of telephone wire in connection with the proposed exchange 
would be carried in pipes underground, it will be necessary to 
erect overhead wires to connect some of the subscribers with the 
underground system, and asking for the co-operation and assistance 
of the Corporation in the matter. The town clerk is now making 
enquiries as to the terms of the suggested arrangements. 


Kingston Lighting.— An arrangement is being made in regard 
to the supply by the Corporation of electric current to the work- 
house at 6d. per unit for the first hour of use per diem, with a 
reduction to 3d. per unit (instead of 4d. per unit as previously 
quoted) for current consumed after such first hour, on the indicator 
system. It is suggested that this arrangement should be entered 
into for seven years, and that a minimum revenue of £50 should 
be guaranteed for the first year and of £100 for each subsequent 
year. Sanction has been received for the borrowing by the Cor- 
poration of £15,000 for the purposes of electric lighting, on the 
understanding thab no part of the money borrowed under its 
authority would be expended in payment to salaried officers of 
the Corporation, or in defraying the cost of incandescent lamps, 
also that the Corporation accept the entire responsibility for the 
stability of the roofs of the sub-stations. The Board also wrote 
that before they would consider any farther application of the 
Corporation for sanction to a loan for purposes of electric lighting 
they would require to be furnished with statements showing how 
the sums included in the loans sanctioned for mains, services, 
meters, and public lighting have been expended, and with plans 
showing where the mains have been laid and the lamps pl A 
clause is to be inserted in the proposed Tramway Bill for empower- 
ing the Corporation to wire houses for electric lighting. 


Poplar.—Ab the last meeting of the District Board the Elec- 
trical Committee recommended that the electrical engineer have 
power to dismiss any member of his staff, and that all appoint- 
ments thereto be made on that condition. Mr. Valentine moved 
the adoption of the recommendation. He said that ib was only 
carried in committee by his casting vote, and some people had 
said shame because he had done so. The reason why he had 
done that waa because he desired to see the movement which the 
Board had in hand, a success. He hoped the Board would give 


dismissing those whom it had a 
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had invested £80,000 in the undertaking, and the question they 
had to ask was this—Were they going to make a profit, or were 
they going to make a loss! If they took the power oub of 
the hands of the engineer, he believed they would have a-loss 
for a very loeg time to come. Captain Cahill, as an amendment, 
moved: That the engineer have power to suspend any member 
of his salaried staff, the facb to be reported to the committee for 
consideration, and they have power to dismiss any employé in the 
receipt of weekly or hourly rate of wages.” Ib would, he said, 
be a wrong principle to take away from the Board the power of 
inted. While he 


one in his admiration of Mr. kman (the electrical engineer) 


for his energy and his devotion to the work, at the same time he 
felt that it was not right to place the men ab the caprice of one 


single individual. Mi. Stafford Johnson seconded: the amendment, 


He had every confidence in Mr. Blackman, and he aleo had every 


confidence in the committee. He thought it would not be right to 

ive one member of the staff power to dismiss another member. 

he Electrical Engineer now presented a report, in which he 
said thab when correction was necessary it was easier to 
take ib from one who had unquestioned authority. than 
from one whom they knew had little authority. 
management the best plant would value nothing. The works 
might be well laid down, but that would not make the scheme a 
commercial success. He earnestly entreated the Board to accept the 
recommendation of the committee, and said that unleas they did, 
the result of the scheme could not possibly be as successful as he 
had at first told them. He had carried out many schemes in the 
country, and had made them a thorough commercial success, and 
in all these instances the men had been completely under his 
control. Of course, if this Board were nob prepared to give him 
similar power here—and to show they appreciated his past 
15 8 direction of affairs —he could not assure them thab 
there would be the same harmony and the same interest in the 
work as there otherwise would be. The amendment was rejected, 
and the report was agreed to. | 


PROVISIONAL PATENTS, 1899. 


Oct. 23. 
21134. Improvements in insulating material. Max Frank, 98, 
Regent-street, London. (Complete specification.) 

Ocr. 24. a. 

21210. Improvements in the method of and means for 
adjusting or setting of the points of tramlines and 
trolley wires of electric and other tramways. 
George Barker, 8, Quality-court, Chancery-lane, London. 

Improvements in electric cut-outs and in electric 
switch devices applicable to and serving as holders 
therefor. Joseph Sachs, 23, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

21222. An improved projector arc lamp. Charles Oliver, 
Cambridge-place, Burrage-road, Plumstead. 

An improvement in ear trumpets applicable also to 
telephone receivers and the like. Liefmann Aaron 
Jacobson, 53, Chancery-lane, London. (Complete 
specification. ) 

An improved method cf and means for mounting 
incandescence electric lamps. Walter Reginald 
Lambert, 73, Sb. Stephen’s-road, Upton Park, London. 

Improvements in magnetic separators. William Clark, 
53, Chancery-lane, London. (Charles Frederick Courtney, 
New South Wales.) 


21219. 


21232. 


21248, 


21276. 


An automatic electric switch. Michael Bartholomew 
Ryan, 17, St. German’s-road, Forest Hill, London. 
Improvements in switch apparatus for use in the 
surface contact system of elotric traction aud in 

operating switches used in such system. Thomas 
Hugh Parker, Prince’s-chambere, Wolverhampton. 

21302. Improvements in or connected with electricity- 
measuring instruments. Carl Sondermann and Rudolf 
Berlow, 15, Water-street, Liverpool. (Complete 
specification.) 

Improvements in an apparatus for exhibiting electric 
signals, advertisements, and the like. Alfred Julius 
Boult, 111, Hatton-garden, London (Frederick Y. 
Dalziel, France.) (Complete specification.) 

Improvements in apparatus for separating magnetic 
from non-magnetic particles. James Yate Johnson, 
47, Lincoln’s-inn-fields, London. (Thomas John Greenway, 
South Australia. ) 

Means of maintaining and renewing the charge of 
electric accumulators working motors for carriages, 
boats, and other vehicles. Paul Emile Placet, Birk- 
beck Bank-chambers, Southampton-buildings, Chanoery- 
lane, London. (Date applied for under Patents, ete., 
Act, 1883, Sec. 103, May 27, 1899, being date of 
application in France.) (Complete specification.) 

21354. Improvements in apparatus fer electrically winding 

ap or. giving tension to driving springs. Hermann 

Aron and Aron Electricity Meter, Limited, 47, Lincoln's: 

inn-fields, London. (Complete speeification. 7 


21283, 


21293. 


21311. 


21329. 


ielded to no 


Without good 
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21355. Improvements in apparatus for multiphase 
electric currents. Hermann Aron and Aron Electricity 
Meter, Limited, 47, Linooln’s-inn-fields, London. (Com- 
plete speoification. ) 

21813. Blectric motor. Aristide Fanti, 
Newcastle-on-Tyne. 

Oor. 26. 

21375. Improvements in or connected with trolleys or 

collectors for electrically-operated carriages. Richard 
Henry WIIkinson, 4, Clayton square, Liverpool. 

21378. Combined maximum and integrating electrie metor. 
Edward Silvey Halsey, 315, Dearborn-street, Chicago, 
U.S.A. Date appli tor under Patents, etc., Act, 
1883, Sec. 103, h 27, 1899, being date of applica- 
tion in United States. ) (Complete specification.) 

21302. Improvements in or relating to contact devices for 

' ` @leotric railways and tramways. Alfred Julius Boult, 
111, Hatton- garden, London. (Henri Laval, France.) 
Tanning by aid of electricity. Axel Theodor Wedelin, 
18, Eldon-street, London. 

21413. Improvements ia safety fuses for electric circuits. 
Joseph Sachs, 23, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

$1439. Improvements in or relating to incandescent electric 
lamps. Carl Wolffhardt, 7, Quality-court, Chancery- 

lane, London. (Complete apecification.) 
Ocr, 27. 

£1445. Improved means for use in operating from a running 
car switches employed with a surface contact system 
of electric traction. Thomas Hugh Parker, Prince’s- 
chambers, Wolverhampton. 


#1447, Improvements in the method of forming armature 
coils for dGynamos and electric motors and ia 
apparatus for use thorein. Thomas Hugh Parker, 
Prince’s-chambers, Wolverhampton. 

#1470. Aa automatic charging device for electric motor 
carriagos. Albert Mühlberg, 55, Chancery-lane, 
London. 

21498. An improvement ia receiving apparatus for wireless 
telegraphy. John Ambrose Fleming, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

21509. Improvements relating to the utilisation of the 
momentum of railway trains for the production of 

electricity. Lucie de Mont ery 45, Southampton- 
buildings, Chancery-lane, Londo 
Oor. 28. 


21542. A multilocular polytonic coherer. Selimo Romeo 

Bottone, 3, Melbourne-villas, Manor-road, Wallington, 
Surrey. 

81543. A dynamo coil. Selimo Romeo Bottone, 3, Melbourne- 
villas, Manor-road, Wallington, Surrey. 

£1568. A separator for plates of secondary batteries. Henry 
Leitner, Birkbeck Bank-chambers, Southampton- buildings, 
Chancery-lane, London. 


45, Falconar- street, 


SPECIFICATIONS PUBLISHED. 


1898. 
90972. Adaptation of the telephone to electric bell pushes 
such as are used in ordinary bell and indicator 


systems for private houses, effices, hetels, and the 
like. Anders and Wilson. 


. electric lamps. Steele, Maple, and 
erity. 
23411. Manufacture of electrical cables for submarine 


telegraph purposes. Hart vigson. 

24379. Telephenic apparatus. Muirhead. 

24418. Alternating-current motors. Langdon. Davies. 

25095. Conductor for submarine cables. Hardingham. 

of Felten and Guilleaume. ) 

1899. 
battery plates, grids, and the like. William 

Alfred Gent and Samuel Jevons. 

8913. Cut-outs, fuse-boxes, and analogous electrical fittings 
and connections for such fittings and other electrical 
purposes. Hall. 

9791. Apparatus for receiving “Hertz” electric insulations 
or waves. Ducretet. 

15869. Arc lamp having two arcs in series. Mathiesen. 

.16308. Operating device fer electric bells and house tolegraph 
signals. Schuchhardb. 

16373. Vibrating switches or contact breakers fer induction 
coils, bells, and the like. Burns. 

‘16553. Phonographs, graphephones, and like machines. Lake. 
(Dickinson. ) 

16636. Electrical accumulator batteries. Placet. 

-16878. Telephenic apparatus for transmitting and receiving 
messages simaltaneously to and from several distant 
stations. Siemens Bros, and Co., Limited. (Siemens 
und Halske Aktien-Gesellachaft ) 


27203. Pole-pleces for dynames, Earle, 


(Firm 


7381, 


— 


TRAFFIC RETURNS. 


Returns for norease Total receipts fo 

week half-year. 

Ending ,1899. 1898. decrease. 1899. , 1898. 
° £ £ 2 £ E c 
Ocb. 21 2 3,978 + 569 174.6930158 268 
„ 28 262 — 209 18 871 | 12,943 

„ 29 379 263) + 116 |20,915 | — 

Bristol Tramways Co.] „„ 27 |2 905/2,819) + 86 — 
City & South London] ,, 30 1 0451, 000 + 45 17,278 17,275 
Dover Tramways ...| „, 21] 188] 184 + 43, 463 6,984 
Dublin U. T., elec. cars, 28 2,6412, 274 f＋ 367 29, 423 24,389 
Dublin S. P. Electric „„ 28] 739| 849 - 110 17,390 17,648 
Halifax Corporation| „, 29 664] 248 + 416 18,292 4, 9420 
Hull Cor rat n E. S. „ 30 639| — — 111.014“[ — c 
Liverpool Corporat'n ,, 21 7, 0435, 960 f 7 1083 288. 718 744 
Liverpool Overhead] „, 29 |1,630|1,407| + 223 29, 266 628, 753. 
Sheffield Corporation| „„ 29 1, 850 1,114 + 746 60, 28243, 339 
South 8 rdshire| ,, 27] 624] 664] — 40 28, 658627. 224 
+ Including horse cars. a Since April 1, 1899. 5 Since June 29. 


c Since Jan. 1. ¢ Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Lå., 6 p.c. c. Cum.Pref.Shs., 1-125,000, 1 6-15/16 
Blackheath & drawoh: District Tie. Lt., Ord. 1,201. 101,209 1 . 
Blackpool and Fleetwood Tramroad Shares e.s... 10 21 
Bournemouth and Poole Electric Supply, y, Limited, Ord 10 18-18} 
fh por per cent. Cum. Pref. . 10 10-11 
British Electrie Traction Limited, Ordinary, Nos. 15600 10 164-17} 
— 6 per cent. Cm. Pt. , 20 90130000 10 134-14 
ee eee Pt., ee . 10 Ss 
5 per ce benture Stock . ———— 100 125-128 
British Insulated Wire, Ord., No. 1 to 40,000.. E233 6 11-12 
6 per cent. Cum. Pref , No. 1 to 7,800 Sees 6 el 
Brompton and Kensington Electric Supply Co., Ordinary” ò 55 
7 per cent. Preferenoe cessare, 6 -10 
Brash Electrical ecring, Limited, Ordinary.. REAT 3 18-2 
Non. Cum., 6 per cent. Pret. a oe o A 
per cent. Debenture Steck ö 9 9 sece-| 100 100-118 
45 — gnd Debenture Stock.. 2. . 4 100 104-107 
Callend ble Company, romanian aeaee cesca l 200 113-116 
Ordinary.. © oe oe „ „ 08 6 18-14 
6 per cent. ‘Pref... eeesee eevee eee ens | 64-6 
Central London Railway, Ordinary . FCC 15 10-10 
— Pref. Half- Share 5 “a5, 
— F TELS %%% 6% %% Se „% „„ „% „„ 0048 6% „%% „„ | 
Charing Cross and Strand .. Seca sees eves eceees eee one. § 100 
. s op -ceo esoo „„ „ 6 1 
per cent. Cum. Preh 6 
Chelsea Electricity Com pany S 8 8-9 
43 cent. De ntures KEISI ZIETE KIE LAE- ee Oe 100 110-113 
City of Lon on, Ordinary .. 6 %% % ee ee OH GBF es 10 11-13 
penn Cumulative Pref. ——— 2. | 10 124-184 
5 per cent. Debenture V 100 126-139 
City and South London Railway, Consolidated Ordinary. | 100 68-08 
— Or * 10 a 
—— 4 per oont. Debenture Stook ee 08 „%% 00 08 ce 4 100 
— per cons. F 3 e e| 10 14-15 
e 10 144 
County anty of London and Brash pele Dee. ase 655 , Ora. 10 10711 
— 6 per cent. . Pref. 2 „ „ „„ „ 10 14 
——— $$ per cent. Debentures Prov. Oorts. —....... — 81-84 
Crompton and Ce. .... 2. 2 — 8 3} 4 
1 Debentur es o beet eccces ne vanes — 100-108 
Bdison and Swan United Ordinary) =s a as =o oo os as =o 8 2-3) 
— 4 cent. Deb. 8 100 95-97 
Bdmundseons’ Electricity Corp., Léd., Ord. Shares, 1-17, 00 6 
Blectric Construction, Limited .... ......... oes 2 N 
—— 7 per cent. t. Cumulative Pref. . as ssm soo 3 
— é cent. Perp. let Mort. Deb... (EEEIEE TE a 100 108- 
W. T. Henley's Telegraph Works, Ordinary .. ........| 10 124-13} 
— 7 oar cent. eference 6 %% % 08 0860 : OS 08 02 68 — 
4 per cent. Debentures eseevaeeeceoeve eevee 88 ames eee 100 110-125 
Im sala thane ways, Limited es..| 6 — 
India Eabar, Gutta Percha, and Telegraph Works . .... | 10 21- 
4 per cent. Debentures ......... 0... acccccce ase 100 100-104 
London Nlectrio Supply, Or eee J — 8 ste 
—— per cent. 6 -0$ 
4 per cent. lst Mort » Debenture Stock, Bod... 100 104-108 
Metropo'itan Electric Supply, ted, Ord., No. 1.62, 500 10 15-)6 
— No. 62 “say HEA 10 14- 
per cent. First Mortgage Debenture tock e. | 100 117-119 
8 8 Ordinary. * eoe-| 6 8-51 
——— per cent. Cum. First Pref... eovccesescccce.| 10 13-14 
—— per cent. Cum. Second Pref.. soco %„%C „„ „%%% 10 18-14 
—— 6 per cent, Non. Cum, Third Pret. ——v—ᷣ— 2 5 
zz per cent. Deh Stock, Red. .................-. | 100 ov-102 
New General Traction, pay Ordinary e teed 6 
6 per cent. Cum. Fri esn, 5 
Notting Hill Electric Lighting compen: n 10 1871 
25 Shares e. %% „„ „ „% „% „%,ß½ awe soco 2 „ e+ o 6 7 
84 Shares, New 2 2% „„ EEE) 43 -T 
Oriental Telephone and Blectric Compeny. 1 1 
Oxford Electric, Lim., Ord., Nos. 1 to de end 407 to ib. B10 5 73 
Potteries Electric Traction, Ld., Ord., Nos. 26 e 10 13-14 
6 per cent. Cum. Pref., Nos. 1- $ ais -| 10 103-11 
Royal Electrical compen ot Mo of Montreal .. 13 100-180 
— é$ per cent. Mortgage Debentares .. 100 108-106 
South London Blectric Bap 17, ot ; 3 8 
St. James's and P Mall Limited, ary — 5 16 
. 6 %%% „% „„ a an == ao eo = GD GoD 5 
Te truction and Maintenanee as as ao op æn œw ap œ 13° 37-4 
. ao a oe = = @ qe eo æn ao œp p an op €D > m 108-108 
egrap Manufacturing Ordinary (FEZES JAKIS 66 HIS EIEL) i 
aust tea Ome Rant Pref.... ©0006 Ac ameter (EE EJ — ii 104 
aterioo an Olty . Ordinary . = GD GD G2 GD © OD op @ @ * 
Wee Bettis O ee n 
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NOTES. 


An Underground Railway at Manchester.— 
It is stated that negotiations are being carried out with a 
view to constructing an underground electric railway to 
connect up all the railway stations in Manchester. Up to 
the present, however, these negotiations have not gone so far 
as to bring the matter before the Corporation, but it is 
said that there is good financial support behind the project. 


Wireless Telegraphy at Hawaii.—We understand 
that communication is to be established between the five 
islands of Hawaii by means of the Marconi system of 
telegraphy. The distance to be surmounted varies from 
8 to 61 miles. Special interest will be taken in this 
application of the system, because the coral reefs round 
the islands make it exceedingly difficult to maintain a 
submarine cable in good order. 


Electricity in Calcutta.—We understand from 
Indian Engineering that an installation of electric light and 
electric ventilating fans is shortly to be tried in St. Paul’s 
Cathedral, Calcutta. From what our contemporary states 
of the present means of ventilation by means of punkahs, 
the electric fans will be a great boon to the public. It 
seems that at certain portions of the building the punkahs 
-at present completely blot the preacher from public view at 
every stroke. 

Bailoons in Warfare.—To show how often means 
‘which have been employed years ago are when used again 
‘considered as novelties, we recently came across a state- 
ment of the fact that the French won a battle against the 
Austrians in 1794 because of the employment of a balloon, 
which was used in order to ascertain the position and 
manœuvres of the enemy. We really think, however, that 
the use of wireless telegraphy in the present war in South 
Africa will be a novelty. 

The Belfast Engineering Association. — The 
Opening meeting of the ninth session of the Belfast 
Mechanical and Engineering Association was held in the 
Museum, College-square, on the 30th ult. The president, 
Mr. R. C. Norrie, was in the chair. The report referring 
to the success of the summer visits was read, and a vote of 
thanks passed to the past-president for his efforts in the 
promotion of the success of these meetings. A paper 
which was afterwards read was by Mr. A. T. Turner on 
How a Ship is Built.“ 

A Telephone Trust.— There is a rumour in the daily 
Press to the effect that a large combination of independent 
telephone companies throughout the United States is to be 
formed, with a very large capital, to fight the Bell Tele- 
iphone Company. History repeats itself in such things, and 
‘should the trust be formed we have not much faith in the 
continuation of the competition. Those responsible for the 
formation of the trust will doubtless profit by the same, 
and afterwards the two competing parties will find it to 
their mutual interest to fix on equal rates. 


Motorcar Licenses.—In a recent police court case at 
Grimsby the owner of a motorcar was fined for keeping a 
carriage without a license. It seems that the offending 
vehicle, a motor-cycle, was commonly attached to another 
carriage and used to draw it. The question then arose as 
to whether the combination was one carriage or two. This 
was of the utmost importance to the owner, as, apart from 
the two licenses, the maximum speed for two vehicles 
coupled is only six miles per hour. The magistrate, how- 
ever, decided that the combination was one vehicle, and 
imposed a fine on that basis. 

Manchester and Liverpool Railway. — It is 
announced in Manchester that a syndicate has been formed 


with a capital of £40,000 with a view to taking the neces- 
sary steps to obtain an Act of Parliament authorising the 
construction of a high-speed electric railway between the 
two towns mentioned. The capital is said to be subscribed 
in 400 shares of £100 each, and we think that the syndicate 
will require all the funds named before it has succeeded in 
overcoming the opposition which is sure to be brought 
against the scheme by the railway companies now giving 
connection between those two towns. 

Transmutation.—aA well-travelled paragraph appears 
in the Globe column headed “Echoes of Science.” In the 
course of its travels the paragraph in question has become 
somewhat changed, as we were not aware, in the first 
instance, that Mr. Doherty possessed the knowledge for 
transmuting clay into iron. The paragraph reads as 
follows: Mr. H. L. Doherty, president of the Madison 
(Wisconsin) Gas and Electric Company, Milwaukee, has 
proposed the use of vitrified clay pipes for iron gas-mains. 
They would be cheaper, more durable, less porous, and 
have other advantages over iron pipes.” 

Royal Institution.— A general monthly meeting of 
the members of the Royal Institution was held on Monday 
last, his Grace the Duke of Northumberland, K.G., presi- 
dent, presiding. The following were elected members: 
H.H. the Thakore Saheb of Gondal, Mr. G. F. Barrett, 
Mr. J. B. Broun-Morison, Mr. A. H. Savage Landor, and 
Mr. T. C. Porter. The special thanks of the members were 
returned to A Lady Member for her donation of £100, 
and to Mr. George Matthey, F.R.S., for his donation of 
£100 to the fund for the promotion of experimental research 
at low temperatures. The special thanks of the members 
were returned to Miss Elinor Busk and Miss Frances Busk 
for a portrait of Mr. George Busk, F.R.S., treasurer of the 
Royal Institution from 1873 to 1886. 

Electrical Time Service — The Synchronome 
Syndicate have forwarded to us a new issue of their 
pamphlet on their system of obtaining standard time 
throughout a large building electrically. With this system 
one self-wound electric pendulum, arranged of such a 
length as to be very correctly adjustable, is used to send 
impulses to a number of dials situated in the building 
in question. The advantage of such a system is obvious, 
but it will depend on the care both of design and execu- 
tion with which the various parts are made whether it 
works properly. Recent patrons of this system of distri- 
buting time are the Institution of Mechanical Engineers, 
where there are 19 dials, and the Surveyors’ Institution, 
with 17 dials. At both these institutions the current 
required to give the necessary impulses is obtained from 
the public mains. 

Industry and Population.—In these days of foreign 
competition it is refreshing to hear of new works being 
started and of districts which have previously lost their 
population, owing to the removal of old industries, being 
repopulated by the advent of a new industry. This is the 
case at Hadley, near Wellington, where Messrs. G. F. 
Milnes are erecting their new factory for the manufacture 
of electric tramcars and light railway stock. As mentioned 
in previous issues, the output of the new works is to be 
from 700 to 800 cars per annum. Last Saturday a 
“rearing dinner” was given to the men employed on the 
buildings, at which some 300 were present. The hope was 
expressed that the buildings would be completed and ready 
to start work early in the New Year. The great influx of 
workmen into Hadley has necessitated the building of new 
houses to accommodate over 500 families. 

City Lighting. — At the last meeting of the Court 
of Common Council held at the Guildhall last week per- 
mission was given to the Charing Cross and Strand 
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Electrical Supply Company to lay their mains on the south 
side of Fleet-street, Bouverie-street, and Fetter-lane. It 
also considered the fact that this company had selected a 
site in Marsh Gate-lane, Bow, for a generating station. This 
site comprised some 71 acres of land, and was considered 
suitable by the Streets Committee. A curious point about 
this site is that while the Corporation are empowered to 
take over the station and site at the expiration of a given 
period, they are not eompelled to pay more than £2,250 
per acre. We should very much doubt that the land in 
question will be purchased by the Charing Oros and 
Strand Company for as low a figure as this per aore. 
We suppose that eventually the difference will have to 
be borne by the unfortunate shareholders when the 
Corporation purchase. 

The Bristol Association of Engineers. —At a 
recent meeting of the Bristol Association of Engineers, at 
which the president, Mr. Thomas Morgans, presided, a 
presentation on the occasion of his wedding was made to 
Dr. J. Ryan, the professor of engineering at the University 
College, Bristol. Dr. Ryan was the first president of this 
association, and in conveying the good wishes of the 
members to him, Mr. Morgans referred to the great debt 
the association owed to its first president. Later on in the 
evening a paper was read by Mr. D. Irving on the Spon- 
taneous Combustion of Coal.” No startling new theory 
was brought forward by the author, who, however, gave in 
a clear form explanations which have been advanced by 
different authorities for the spontaneous combustion cf 
coal stored in bulk. The author explains that when once 
coal has commenced to heat spontaneously, water and 
steam are apt to increase rather than diminish the trouble. 
An interesting discussion followed the paper. 


Royal Society.—The anniversary meeting of this 

society will be held on Nov. 30. At this meeting the 
president and council for 1900 will be elected, and the 
following is a list of those who have been recommended 
for election: President—Lord Lister, F.R.CS., D. C. L.; 
treasurer—Alfred Bray Kempe, M. A.; secretaries—Sir 
Michael Foster, K C.B., M.A., M.D., D.C.L., LL.D., Prof. 
Arthur William Rücker, M.A., D. Sc.; foreign secretary 
Thomas Edward Thorpe, Sc. D., LL. D.; other members of 
the council Horuce T. Brown, F. C. S., Captain Ettrick 
William Creak, R N., Prof. James Dewar, M. A, Prof. 
Edwin Bailey Elliott, M. A., Hans Friedrich Gadow, Ph. D., 
Prof. William Dobinson Halliburton, M. D., Prof. William 
Abbott Herdman, D. Sc., Sir John Murray, K. C. B., Sir 
Andrew Noble, K. C. B., Prof. Arnold William Reinold, 
M. A., George Johnstone Stoney, D. Sc., George James 
Symons, F. R. Met. Soc., J. J. H. Teall, M. A., Prof. Joseph 
John Thomson, M. A., Prof. Edward Burnett Tylor, D. C. L., 
Sir Samuel Wilks, Bart., M. D. 

The Eston Accident,—The verdict of the jury who 
enquired into the death of the boy, D. J. Evans, who was 
killed by touching one of the electric lamps at Messrs. 

Bolekow and Vaughan’s steelworks, was one of accidental 
death. From the evidence given at the adjourned inquest 
we gather that the lamp, which was suspended by a 

balance-weight, had gone out, and that the attendant who 
was responsible lowered it in order that he might see what 
was the matter. It seems that he warned the boys who 
were around to get away from the lamp, but no further 
evidence was brought forward to show how it was that the 
deceased came to take hold of the frame. The lamp in 
question was working on a series for which 2,000 volts 
were required. Evidence was brought forward to show 
that the attendant was provided with indiarubber gloves 
and always carried a block of wood to stand on when he 
was handling a lamp on a live circuit. The outcome of 


the whole business appears to us to be that isolating 
switches should be provided to cut defective lamps out of 
circuit when they are lowered for examination. 


Eleotrolysis.— About a year ago there was considerable 
agitation in the New York papers over the leakage currents 
which were supposed to be attacking the ironwork on the 
Brooklyn Bridge. The Manhattan elevated railway structure 
was also held to be liable to corrosion from stray currents 
from the different street railway companies’ lines. On 
behalf of the State Railroad Commission, Mr. C. R. Barnes 
has made an extensive investigation on this last-named 
structure, having taken no less than 876 different tests in 
different parts of the same. The maximum difference of 
petential found by Mr. Barnes was 2} volts, which existed 
between the elevated railway and a water-pipe at the 
Manhattan end of the Brooklyn Bridge. Nowhere else did 
the difference of potential between the ironwork and the 
earth exceed two volts. Mr. Barnes in his report states 
that he has found no serious damage caused by electricity 
to the structure of the Manhattan Company. It appears 
to us from this report that there is as much exaggeration 
in statements as to the leakage currents in New York as is 
found in many other things reported in the non-technical 
Press of that city. 

The Edinbargh Telephone Question.— The quer 
tion of telephones has for some time past been under the 
consideration of the Edinburgh Town Council. It is now 
stated that an important step was taken by the Lord 
Provost's Committee of the Town Council at a special 
meeting on Friday last, when the committee, who had 
under consideration the question of the telephone service 
in the city, after considering the various alternatives open 
to them, decided that it would be expedient to come to an 
agreement with the company under which the control of 
the streets would be retained by the Corporation, an under- 
ground service secured with alteration in the charges 
to subscribers, and certain changes made which would 
allow the benefit of the telephone service to be extended in 
the community; provision also to be made for a rent 
being paid by the eompany to the Corporation for way- 
leaves in laying the wires along the streets. The agree 
ment, which is confidently expected to meet with the 
acceptance of the company, expires with the company’s 
license in 1911. A clause is proposed to be inserted in the 
agreement protecting the rights and position of the 
Corporation at that date. 

Electrical Accidents in Spain.—We find the com- 
plaint in our Spanish contemporary La Energia Electrica 
that the Government has not as yet made rules and regula- 
tions for the protection of consumers who are supplied with 
electricity from a central station. It appears that recently 
in Valencia de Don Juan, in the province of León, two 
deaths occurred which were quite preventable. It seems 
that in this town the company distribute electricity on the 
alternate-current system at 2,000 volts, and supply con- 
sumers at 110 volta from transformers placed in their 
houses. In one of these consumers’ houses the high-tension 
wires became connected in the transformer with the house 
mains, with the result that one of the inhabitants was 
killed on touching an electric light fitting. A doctor was 
immediately called in, and while investigating the patient's 
condition he also touched the same fitting and was instantly 
killed. A simple earthing device such as is required by the 
Board of Trade regulation in order that the consumers’ 
wirea may be instantly earthed if the voltage ever exceeds 
a predetermined limit, would have prevented this lameat 
able accident. We are surprised that the company in 
question do not forestall the Government in looking after 
the protection of its clients. 
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Dissipation of Electrostatic Charges by Light. 
The following is an abstract of a paper contributed by 
Oscar Knoblauch to the Zeitschrift fiir Physikal. Chemie, and 
appears in the Journal of the Chemical Society: Many 
negatively-charged substances when illuminated gradually 
lose their charge, as may be shown by connecting them 
with an electrometer. The author has examined numerous 
substances in this way, and finds that those which are 
sensitive to light have a special tendency to lose an electro- 
static charge. The discharged electricity must be con- 
veyed by ions either of the substance itself or of the 
superficially-abeorbed oxygen. Only negative charges are 
lost by dissipation, hence the discharged ions must be 
negative whether the substance is metal, sulphur, or glass. 
The author accordingly regards the dissipation as depend- 
ing on an oxidation process, the loss of charge being 
effected by negative oxygen ions. In accordance with this 
view, oxidisable substances, such as sulphides and photo- 
graphic developers, are found to lose their charges under 
the influence of light, whilst highly-oxidised substances 
like sulphates and permanganates are not affected. The 
fact that certain substances such as zinc take a positive 
charge when illuminated may be similarly explained. The 
oxidation of phosphorus is an analogous phenomenon.” 

The Care of Car Equipments.—An interesting 
paper on this subject was read at the recent Street Railway 
Convention at Chicago by Mr. J. H. Van der Veer. The 
author, who has large experience in the upkeep of an 
extensive line of street railways in che States, advocates the 
use of good tools at the car sheds in order that examina- 
tion can be quickly made and all repairs effected on the 
spot. He believes, however, in subdividing the inspection 
of the various parts of the car as much as possible. Thus 
he makes one man responsible for all the trolleys, trolley 
poles, etc., another man takes over the switches, fuse boxes, 
lightning arresters, etc., while another gives his whole 
attention to the controllers, etc., and so on throughout the 
car. In this way the men become experts in the branch 
to which they are appointed and much time is thus saved. 
The author advocates that in a system which employs 100 
cars there should be 10 per cent. of spares, so that the 
inspection and repairs can be carried out comfortably in 
phe daytime. We are surprised to see, however, that 
the author has found it advisable to do practically all his 
repairs by piecework. In this way he has effected a great 
reduction in the cost of upkeep, and also the men earn 
higher wages per day. These piece-prices are made to include 
rewinding of armatures, commutator building, and even 
repainting the whole of the cars. We are afraid that this 
system can hardly be adopted yet in England. 

The American Institution of Electrical Engi- 
neers. We have received the last volume of the 
Transactions of this institution, issued in September. The 
contents of this volume, which can be obtained for 2s. 6d., 
are as follows: The Determination of the Wave Form 
of Alternating Currents without a Contact Maker,” by 
H. J. Ryan; “Elements of Design Favourable to Speed 
Regulation in Water-Power Plants,“ by A. V. Garratt ; 
The Protection of Secondary Circuits from Fire Risks,” 
by C. T. Hutchinson ; “ Plea for a Working Standard of 
Light,” by S. E. Doane; and “Motor Speed Regulation,” 
by Alton D. Adams. In the discussion on Mr. S. Everett 
Doane’s paper the unsatisfactory condition of our present 
standards of light was again referred to. The author 
advocated the use of a standard incandescent lamp which 
might be compared with an amyl acetate standard as a final 
tribunal. On the whole, however, we fancy that few of 
those present were in favour of the use of this standard 
for direct comparison in view of the changes which are 


always going on in the carbon filaments when incandesced. 
If, however, lamps with the properties illustrated by the 
curves in our last issue could be obtained, there would be 
more hope for the incandescent lamp as a standard of light. 
Mr. Steinmetz, who took the chair at the meeting at which 
the subject was discussed, proposed to use acetylene as a 
light standard, and to obtain it chemically pure from copper 
acetylide. 5 

Telephone Fire Risks.— The Royal Insurance Com- 
pany, of Liverpool, has issued a four-page pamphlet as to 
trolley wires, and the general fire risks caused by them to 
buildings where telephones are used. A number of useful 
hints are given in the pamphlet as to, what precautions 
should be taken to prevent a fire being started when the 
500-volt traction wires are accidentally connected to the 
telephone. cables, These precautions, as advised by 
the Royal Insurance Company, consists in the disuse of 
gas-pipes for earth connections, and also in the provision 
of fuses to disconnect the telephone circuits if the current 
in the same exceeds, say, one ampere. These cut-outs 
should be placed in both the telephone wires, and should, 
of course, be of suitable construction to break safely 
500 volte. The next precaution is the placing of lightning 
arresters and testing bars on fireproof bases. All the 
other precautions suggested by the company seem to 
go rather too far, as they propose that the telephone 
instruments should be encased in metal, so that the inside 
could be burnt out without igniting the surroundings. Surely 
if fuses are provided, such cases are quite unnecessary, 
as the arc could not be maintained sufficiently long inside 
the telephone instrument to ignite the woodwork. Naturally 
in this pamphlet those precautions which should be taken 
outside the building are not referred to. In our opinion 
the best means of preventing an interconnection between 
the telephone and traction wires is to place the first- 
named underground. | 

Telegraphic Communication to the Hebrides.— 
At a recent meeting of the Inverness-shire County Council, 
Mr. John Mackenzie, of Uig, moved “That the Council 
petition the Postmaster-General and the Scottish Secretary 
for a new cable between Lochmaddy and Skye.” He 
called attention to the great importance of telegraphic 
communication to the whole outer islands, and 
especially to the fishing industry, He complained that 
the old cable which now connects Stornoway and Poolewe 
was subject to frequent interruptions and breakdowns, 
which entailed great inconvenience and loss. He quoted 
a recent instance in which during several days there was 
no communication between Stornoway and the mainland 
except by steamers. He recommended communication 
between the two points proposed because it would only 
be one-third of the distance of the present one. Another 
speaker, who hailed from Lochmaddy, seconded the motion, 
and spoke of an instance in which the cable broke down at 
the beginning of the herring season, causing very great loss 
to the herring curers. The motion was adopted unanimously. 
Considering that the distance between the Island of Skye and 
Port Maddy is not 20 miles, it would seem quite feasible 
to maintain a system of wireless telegraphy between these 
points, and we think it would be a very good place in 
which to subject the Marconi system to an extended trial. 
We quite believe that with the perfection to which the 
apparatus has now been brought the success or otherwise 
of the experiment would depend on whether signals could 
or could not be transmitted sufficiently quickly to meet 
the requirements of the inhabitants of the Hebrides. 

Mangabeira Rubber.—The current number of the 
Kew Bulletin contains an important article on the quality 
and source of Mangabeira rubber, which is obtained from 
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the Hancoria Speciosa. It seems that this class of rubber 
has not until recently commanded a high price, owing to 
certain objections to ita use. In fact, its price has been 
somewhere about half that of Para rubber. It has, how- 
ever, recently become more valuable, owing largely to the 
fact that it has been placed on the market in a much more 
pure state. It has become the practice to make this rubber 
up for market in sheets about 2ft. long by 10in. broad, 
varying from jin. to Tin. in thickness. In this way it 
becomes difficult to secrete substances in the rubber to 
‘make weight, and the change in form has been welcomed 
by merchants in consequence. The article proceeds to 
give particulars of the various localities in which this 
rubber is obtained, and states that although little is known 
so far of the cultivation of mangabeira, it may be said 
that there is a considerable probability of it becoming an 
important tree in rubber culture. The apparently easy 
accommodation of the tree to soil and climate, its early 


and considerable yield, together with the fact that even 


under the rough treatment of the Indians it preserves its 
fruitfalness, and also the facility with which it can be 
cultivated, promise a future; and, taking a wide view of 
its possibilities, from ita presence in the red coffee-growing 
soils of the west of the province of S&o Paulo, it appears 
suitable for the red earths of the German colonies of Africa, 
Usambara, and Togoland alike, such, for instance, as occur 
at Misahöhe, in the latter colony. For these soils it pro- 
mises to be considerably better suited than the Ceara 
rubber plant (manihot glaziovii) and the Para rubbers 
(Hevea), and will probably give better results than castilloa, 
than which it ia more hardy, earlier maturing, and smaller 


Magnetic Shielding.— Mr. A. P. Wills contributes 


to the October number of the Physical Review a treatise on ' 


the magnetic shielding effected by tri-laminar spherical 
and cylindrical shields. 
refers to the magnetic work carried out in the same field 
by Prof. Riicker and Prof. Du Bois. He states that the 
investigations of the last-named gentleman are somewhat 
difficult to apply in actual practice, owing to the necessity 
of the interpretation of not very explicit equations used 
in spherical harmonical analysis. The author proceeds to 
develop formuls for spherical and cylindrical shields, which, 
although simple in construction, are very extended in form. 
What will be very interesting to the general reader is the 
graphical discussion of the problems which follow from 
these general formulæ. The shape of these curves shows 
clearly the advantage in having a number of separate 
shields, instead of having a large mass of iron to 
shield a given space. For instance, in one case in 
which the air-gap was about three times the thickness 
of the iron shields used, it was found that the 
spherical ‘shape of the compressed field was reduced 
to 54,5 of its original value within the space which was 
isolated. On the other hand, had all the available isolating 
space been filled up with iron, the field would only have 
been reduced by 0. This shows clearly the advantage of 
using air instead of iron in some parts of the isolating 
arrangement. With three spherical shields with the air-gap 
thickness approximately equal to the shield’s shells, the 
author finds by analysis that it is possible to reduce the 
impressed field to about n of its original value. Ia this 
case the effect, had no air-space been used, but all iron, 
would have only been 130 of the original field. The author 
states that in conjunction with Prof. Du Bois he has carried 
out some experimental investigations with three cylindrical 
shields, the resulta of which will shortly be published. 


Society of Arts.—The one hundred and forty-sixth 
session of the Society of Arts will be opened on Wednesday 


next, Nov. 15, when the presidential address will be delivered: 


In this investigation the author | 


by Sir John Wolfe Barry, K.C.B., chairman of the council. 
The subjects on which papers are to be read at the five 
ordinary meetings before Christmas, although interesting 
in a general way, will not attract engineers to any extent. 
The nearest approach to any engineering subject is a paper 
to be delivered on Dec. 20 on Bi-Manual Training by 
Blackboard Drawing,” by H. Bloomfield Bare. After 
Christmas, however, there are a number of papers promised 
which are of great interest to engineers. Amongst them 
we note one on “Electric Traction,” by C: H. Gadsby, 
others on “Steam Motors for Common Roads,” by J. L 
Thorneycroft ; “ The Diffraction Process of Colour Photo 
graphy,” by Prof. R. W. Wood; Coal in South-Eastern 


| England,” by Prof. Boyd Dawkins; “A National Repository 


of Science and Art,” by Prof. Hinders Petrie; “The 
Electrical Induction Motor on Mountain Railways,” by 
Prof. Carus-Wilson ; Ventilation, by A. Rigg; and 
“The Orloff Process of Colour Printing,” by W. H. Ward. 
In the Indian section we notice that a paper is to be read 
in April on “New Projects of Railway Communication 
with India,” by J. M. Maclean, M.P. The following list of 
Cantor lectures shows that the society has been particularly 
fortunate this year in the choice of ita subjects and in 
securing such good authorities to lecture on those 
subjects. These lectures are delivered on Monday 
evenings at eight o'clock, and are as follows: Four 
lectures on Art. Enamelling on Metals,“ by H. 
Hardinge Cunynghame ; four lectures on Metalliferous 
Deposits,” by Bennett H. Brough ; four lectures on The 
Photography of Colour, by E. Sanger Shepherd; and three 
lectures on “The Control, Regulation, and Measurement 
of the Supply of Electrical Energy,” by Major Philip 
Cardew, R.E. The juvenile lectures will be delivered on 
Jan. 3 and 10, when H. Jackson, M.A., will lecture on 
“ The Phenomena of Phosphoresence.” 


Institution of Junior Engineers.—The presidental 
address of the Hon. C. A. Parsons, F.R.S., to the above 
institution was delivered on Friday last, and is worthy of 
most systematic reading. The definition of the aim of the 
engineer as formulated in the charter of the Institution of 
Junior Engineers, was used as the text for the addres. 
The three great sources of power placed within our reach were 
classified as the energy of the tides, the heat of the earth, 
and, finally, the heat of the sun. As is well known, only the 
third of these is used to any extent in engineering practice. 
The Hon. C. A. Parsons proceeded to consider the connec- 
tions in which the heat of the sun is utilised either directly 
or indirectly as a source of motive power, and gave some 
interesting figures which will be appreciated by engineering 
students. As an example of this, it was stated that if one 
were to concentrate the sun’s heat on a boiler by means of 
a concave‘ mirror the mirror would have to be 13ft. in 
diameter to enable the boiler to supply a condensing steam- 
engine of 1 b.p., the condenser being cooled by water at 
80deg. F. This allows 50 per cent. for loss in absorption 
and reflection. It was pointed out that only one-eighth of 
the heat given to the boiler was converted to mechanical 
power by a good steam-engine. This led up to a discussion 
on the various types of engines, their weights per horsc- 
power, and efficiencies. The steam-engine of either the 
turbine or reciprocating type under favourable conditions 
develops one brake horse-power hour with 1 lb. of coal, 
while the weight of the engine and boiler in working order 
has been reduced to 20lb. per horse-power, or in some cases 
with flying machines to 8lb. per hour. The next class, the 
gas-engine, consumes 1$lb. of anthracite coal per horse- 
power hour. The last. class, the oil-engine, consumes in 
some cases ‘82}b. of oil per brake horse-power hour, while 
the weight as used for motorcar propulsion has been 
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reduced to below 401b. per horse-power. Hot air engines up 
to the present have not been able to compete with the above 
in coal consumption. The author then went on to point out 
that in the Maxim gun the weight is only about 1lb. per 
effective horse-power hour in the shot. After a few refer- 
ences to old types of engines, the Hon. C. A. Paraons pro- 
ceeded to consider the desigu of turbines, with which he has 


been so intimately connected, and with the use of these for 


ship propulsion. Figures were given of triale of such vessels, 
and calculations as to what could be done for the cross- 
Channel service and also for Atlantic liners if the proper 
engines were used. These advantages mostly turn round 
the reduction in the weight of the material, together with 
the increase in the economy of the fuel per horse-power 
hour developed. There is no doubt that the absence of 
vibration with this class of machinery tends to largely 
reduce the frictioual losses, which are inseparable from 
moving machinery when fixed on a somewhat flexible base. 


Society of Engineers.—At a meeting of the Society 
of Engineers held at the Royal United Service Institution, 
Whitehall, on Nov. 6, Mr. John C. Fell, president, in the 
chair, a paper was read by Mr. Sherard Cowper-Coles on 
“ The Electrolytic Treatment of Complex Sulphide Ores.” 
In introducing his subject, the author gave particulars of 
the present concentration system adopted at Broken Hill 
so as to produce an argentiferous lead concentrate sufficiently 
low in zinc to be available for the ordinary lead-smelting 
furnace. He then proceeded to give some particulars and 
figurea of the cost of distilling zinc from its ores, the cost of 
producing a single ton of zinc, including coal, labour, 
pottery, and stores, being usually not less than 80s. He 
pointed out that the present process is primitive and very: 
wasteful, about 16 per cent. of the metal being unextracted 
from the ore, and 10 tons of coal being required in many: 
instances to produce one ton of zinc. Reference was made 
to experiments for producing zinc in a blast furnace. The 
author then recounted some of the chief characteristics of 
sulphide ores, and gave analyses of various samples. A 
historical sketch of the investigations undertaken by various 
workers in this field then followed, and particulars were 
given of Watts, Diffenbach's, Ashcroft’s, Siemens and 
Halske’s, Hoepfner’s, Mohr’s, and Swinburne’s processes. 
The author then described in detail a number of experi- 
ments be had made on a practical scale on sulphide ores, 
and enumerated the difficulties that had been encountered, 
and how they had been met. Information was given as to 
the crushing of the ore, the roasting, and details of the 
type of roasting farnace employed. The next operation 
described was the leaching out of the zinc with sulphuric 
acid, and purifying the zinc solution obtained by passing 
it through epuration tanks, the purified solution then being 
circulated through electrolysing cells, and the zinc deposited 
in a metallic form. The advantages of aluminium revolving 
cathodes were then considered, also the best material for 
the anodes. The effect of impurities in the electrolyte was 
described, and an analysis given of a sample of zinc sponge, 
also particulars as to the cost of depositing zinc. A diagram 
was exhibited showing the actual weight of zinc deposited 
as compared with the theoretical with varying current 
densities. The process of manufacturing zinc white and 
zinc sulphate from zinc - bearing ores, and the leaching 
out of the lead remaining in the ore after the zinc has 
been extracted, were described in detail. The cost of electro- 
depositing the lead was also given, the cost being far less 
than that of zinc. The author stated that the current 
which would deposit one ton of zinc would deposit three 
tons of lead. The theoretical amount of electrical energy 
required to deposit one ton of lead was stated to be 
263'5 kw., which, at jd. per kilowatt, equals 118. per ton 


of 2, 240lb. of lead deposited. Particulars of a process for 
the manufacture of litharge and white lead direct from lead- 
bearing ores were also given. The author then described 
the final operation of leaching out the silver and depositing 
the same from a cyanide of potassium solution. The 
paper was illustrated by diagrams, and a large number of 
specimens of crude sulphide ores and their products were 
exhibited. 


“The Street Railway Journal.” — We have 
received what is known as the World's Practice Number“ 
of the Street Railway Journal, which was issued at the time 
the Chicago convention of street railway engineers was 
being held. The size of the page used is the same as our 
contemporary has adopted for years, but the present issue 
runs ta almost 300 pages. As is only natural, a large 
number of these pages are advertisements, but even in 
these there is a vast amount of general info- mation which 
is worth preserving. When we come to the matter it is 
difficult to know what to refer to, as even a list of 
the articles would take more room than we have at our 
disposal. Naturally, a fair proportion of the space 
is devoted to the street railway systems of Chicago 
and to the elevated lines in that city. It is 
interesting to note that whereas Chicago a few years 
ago was the stronghold of the advocates of cable 
traction, practically all its lines are now converted to 
electric traction. The various power stations of the 
different traction companies are illustrated in this issue, 
and a good comparison of their relative sizes is given on 
an extended sheet in which the block plans of the different 
stations are given to the scale of Iin. = 50ft. From this 
block plan a good deal of useful information can be 
obtained as to the general arrangements of the stations 
in question. We notice that in certain cases the 
use of ropes and belts has not been discontinued. 
The whole equipment of the tracks with the over- 
head systems is given in detail. The illustrations show- 
ing the method used in constructing the new North- 
Western Electric Railroad are especially interesting, from 
the fact that in this case the line is being built to suit 
electric traction specially. It will be worked on the third- 
rail system, and the feeders will be carried between the 
tracks and protected by wood covers, which form a walking 
gangway. There then follows an article on “ Electric 
Railway Practice in Germany,” by the well-known engi- 
neer, Mr. Louis Magee, who has supplied for his article 
some typical illustrations of the most important lines in 
Germany. A numberof the posts forsupporting the overhead 
wiresare shown, amongst which we notice some specially orna- 
mental ones to be fixed before the Emperor William Church 
in Berlin. Mr. Magee also gives some information about 
some narrow-gauge motors which we do not remember to 
have seen anywhere before. The section devoted to electric 
railway practice in Great Britain is contributed by Prof. 
Sydney H. Short, who acknowledges the receipt of informa- 
tion from a number of our engineers in charge of electric 
traction plant. Other sections are given on electric railway 
practice in Austria-Hungary by Mr. E. A. Ziffer, while Mr. 
Manville contributes a well-illustrated review of electric rail- 
way practice in Argentina. In this description the Belgrano 
trams are described, for the design of which Mr. Manville is 
responsible. In this connection the feeders and switch 
pillars are worthy of notice. After these larger articles 
follows a large number of smaller notes of manufacturing 
work, special details in connection with the different 
requirements for street-railway working, tramcar details, 
etc., which are worthy of careful study. We are glad 
to see that English practice is so largely noticed in this 
record issue of our contemporary. 
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THE MACDONALD ROAD ELECTRICITY WORKS, 
EDINBURGH. 
(Continued from page 556.) 


The 13 boilers at present fixed in this electric light 


station are of the dry-back marine type. Of these boilers 
six were made by Messrs. D. Stewart and Co., Limited, 
London-road Ironworks, Glasgow, and the rest by Mr. G. 
Sinclair, of Leith. The following are the leading details of 
these Stewart boilers, which are 11ft. 6in. diameter by 
14ft. long, and have two flues of the Morison suspension 
type, each 3ft. 84in. mean diameter. There are 214 tubes, 
extending the whole length of the boiler, and 48 of these 


end. All the steel used in the boiler with the exception of 
that for the furnaces was manufactured by the Siemens 
open-hearth process at the works of Messrs. W. Beardmore 
and Co., Parkhead Forge, and duplicate test pieces from 
each plate were required to have a tensile strength of from 
26 to 30 tons per square inch and an elongation of 22 per 
cent. in 10in. The plates for the furnaces were manu- 
factured by the Leeds Forge Company, and had a tensile 
strength of from 24 to 28 tons per square inch with an 
extension of 25 per cent. in 10in. The total heating surface 
of these boilers is approximately 2,400 square feet. The 
grate area is 45 square feet. The mountings used consist 
of thefollowing: two straight through main steam stop valves 
6in. diameter, of Turnbull's Sine Qua Non” type; one 


Fic. 10.—Section on G H. 


are stay tubes. The ordinary tubes are swelled and 
expanded at the front, and expanded and beaded over at 
the back end, while the stay tubes are screwed into the 
tube plates at each end with nuts on the outside. 
The shell of the boiler consists of three rings, each 
ring being made of one plate about 37ft. long by 
bft. broad by 12 zin. thick and weighing over four tons. 
The end plates are made in two pieces, the top or tube 
7 being zin. thick and the bottom plate }3in. thick. 

he edges of the end plates and furnace apertures were all 
flan inwards by hydraulic power, and were afterwards 
care aly fitted to the circle of the shell and annealed. The 
two half ends were connected together by a double-riveted 


S zin. double-spring safety valve by the same makers; two 
feed check valves, one 2tin. blow-off cock, one 2in. scum 
cock, all of Dewrance’s make ; two glass water-gauges with 
plate-glass guards, cocks, and drain pipes, of D 
Admiralty pattern. 

Each boiler is fitted with mechanical stokers of the 
„Auto stoker” pattern, made by the Union Ironworks, of 
Ashton-under-Lyne. These stokers are of the coking 
each bar moving relatively to the other, and actuated by a 
cam shaft, which requires very little power to drive it, the 
whole combination being specially suitable where a large 
consumption of fuel per square foot of grate area is 
required. These stokers are driven in groups of 10 by 


Fig. 11.—Section on I J. 


lap joint, and, after tacking holes had been drilled for the 
circumferential seams, the whole boiler was bolted together 
and the rivet holes both on circumferential and longi- 
tudinal joints were drilled in place. All riveting, except the 
circumferential seams of front end plates, was done by a 
hydraulic riveter which is capable of producing a pressure 
of 120 tons, if necessary, on the head of the rivet. The 
most of the caulking was done by the aid of pneumatic 
machinery on the Boyer system. The mild-steel stay rods 
were 28 in. diameter, with ends swelled by hydraulic pressure 
to 2Zin., and were fixed to the end plates with nuts on either 
side, a strong doubling plate being riveted to the boiler 
ends. Where access could not be got past the stay rods, 
they were made removable with fork and pin joints at each 


means of vertical compound steam-engines, each engine 
being designed to drive 10 stokers. The stoker shafting 
to which the stokers are geared is shown in Figa. 7, 8, 
and 9. As regards the duty of these boilers, the makers 
have guaranteed that when burning 1, 550lb. of washed 
nuts per hour 68 per cent. of the calorific value of the coal 
shall be transferred to the water ın the boiler. With the 
ordinary class of Scotch coal this is equivalent to evapo- 
rating 11, 500lb. of water per hour. The tests on these 
boilers will be made to extend over a period of eight hours. 
The arrangement of the stokers and also of the heaters 
over them is such that, if need be, coal can be thrown into 
the hoppers by hand from the floor or that the fire can be 


stoked by hand. 
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The boilers were conveyed from Glasgow to Edinburgh 
by the North British Railway in a special wagon, the floor 
of which stood 2lin. above the rail. The boilers were 
loaded so as to project into the 6ft. way, and could only be 
run on Sundays with both lines clear. The cleararce at 
some of the bridges did not exceed 2in., and part of this 
was only gained by the deflection of the wagon beams due 
to such a large load. The arrangements for conveying the 
boilers were admirably carried out, and the whole six were 

rted without a hitch. 

The syatem of steam and exhaust piping at this station 
has been most carefully thought out, in order to 
against temporary breakdowns due to the failure of one 
pipe. The whole of this steam and exhaust piping, together 


provided, each capable of heating 5,000 


smaller pump of the same type has been added, which is 
ony built to deal with 3,500 gallons per hour, and which 
will be employed during times of light load. The whole 
of the feed piping, which is of steel, is arranged in roa ae 
and water-meters of the Kennedy type are used to 8 
record of the quantity of water fed into the boilers. 0 
system of exhaust pipes, which were also supplied by the 
above-mentioned firm, can be seen in Fig. 12. These are 
at present arranged so that the exhaust steam may either 
se direct to atmosphere or through feed-water heaters. 
o.of these feed heaters, of the Berryman t pe have been 
gal ons of water 

per hour. Ultimately, however, condensing plant is to be 
installed, and we understand that surface condensers will 


Fie. 13.—Section on K L M N, 


with the tanks and feed-water heaters, were supplied by 
the Mirrlees, Watson, and Yaryan Company, Limited, of 
Glasgow. The arrangement of these pipes can be seen from 
the main plan of the building, shown in Fig. 3, and from the 
elevations and sections, ranging from Fig. 4 to Fig. 12. It will 
be seen that there is a duplicate connection made to each 
boiler so that steam can be supplied into either of the 
main steam-pipes in the boiler-house. These main steam- 
pipes are 12in. in diameter, and feed into a Qin. ring in the 
engine-house. As great lengths of steam-pipe are inevitable 
with such large works, it becomes necessary to make 
ing: provision for expansion. The way this is done 
in the boiler-house is by having S sections in the main 
steam-pipes and long double bends for connecting the 
boilers to these pipes. Before either of the main steam- 
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Fic. 13.—Detail of the Feed Pump. 


pipes enters the engine-room it is led through a separator, 
which can be seen in Fig. 4. A third main separator is 
laced in the engine-house half-way round the main ring. 
ese steam-pipes are all made of lap-welded steel wit 
the flanges screwed and then brazed. The separators are 
connected to Geipel steam-traps, which are also used to 
drain the pipes in various places. The connections between 
the steam-ring and the engines are illustrated in the section 
(Fig. 10), which is made along the line & H in the plan, 
while Fig. 11, a section of the line I J, shows a view 
taken when looking in the opposite direction. The feed 
a now installed are of the Worthington compound 
uplex type. Three of these have been fixed, each 
capable of, delivering 8,000 gallons of water per hour. A 


be used, together with a cooling tower, for keeping} the 
temperature of the circulating water low. Fig. 13 shows 
an elevation of one of the feed pumps, together with ita 
pipe connections. The position of the feed tank, the 
dimensions of which are 20ft. by 15ft. by 8ft., and 
the hot-well, 9ft. by 8ft. by 4ft., can be seen by the 
illustrations. 

The engine-room plant consists of Willans engines 
coupled to Mather and Platt dynamos. Thus Messrs. 
Willans and Robinson have ai ae two of their III type 
engines, each of which is capable of developing 250 i. h. p., 
either when condensing or pon cone when supplied 
with steam at 150lb. at the stop valves. In order that the 
full power may be obtained when exhausting to atmo- 
sphere, by-pass valves are provided. These engines are 
each direct coupled to two Mather and Platt dynamos, 
having a maximum output of 340 amperes 230 volts. 
These 78-kw. machines are employed to supply current to 
the three-wire system at light load, and also as 
balancing dynamos at heavy load. They can also 
be to provide small increments in the load 
in such a way that the big engines will be always 
working at 1 load, and hence under the most 
economical conditions. The larger engines, of which six 
are on order, and not four, as stated in our last issue, are 
of Willans 3 V type. These engines are 0 to ge 
1,200 i. h. p. with the steam pressure available at - 
burgh. They are also provided with by- valves to 
enable heavy loads to be taken from the engine when non- 
condensing. Through the courtesy of the makers, we are 
able to give our readers the actual dimensions of these 
engines, together with the details of the steam and exhaust 
connections. These facte can be gathered from Figs. 14, 
15, and 16. The most economical load of these engines 
is 1,000 i.h.p., but they are capable of supplying 1,500 h.p. 
on emergency. 

The full details as to the governing gear used on thesa 
engines, and the method of obtaining a ready response to 
sudden increases of load, will be found in the description of 
the engine we published on April 21 of this year, when one 
of these engines was on view at Messrs. Willana and 
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Robinson's works at Rugby. These larger engines are 
direct coupled to 780-kw. dynamos, manufactured by Messrs. 
Mather and Platt, of Manchester: These machines are of 
the multipolar type, 10 poles being used. The machines are 
designed to give their full output at any voltage from 
460 up to 560 volts, the maximum increase of speed 
allowable being 5 per cent. The efficiency and consumption 
trials will be made with 1,620 amperes at 480 volts. We 
regret that we are unable to reproduce a drawing of these 
dynamos, which appear to be well designed, and which have 
already done good service at Edinburgh. When tested at 
the engine-makers’ works, the efficiency and steam con- 
sumption at full load could not be taken owing to certain 
small alterations being required. As soon, however, as the 
first engine and dynamo were completed at Edinburgh, the 
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Fics. 14, 15, AND 16.—Plan and Elevation of the 


exigencies of the load demanded that the set should be used, 
and full load has been taken from it regularly every night 
since. To give our readers some idea of the dimensions of 
these machines, the over-all width at the bed-plate is 12ft., 
while the length from coupling to the end of the outside 
bearing is 10ft. 2in. The over-all diameter of the field frame 
is 9ft. 7in. The commutator segments are not in this case 
clamped up by one continuous ring, but this ring is split 
into 10 parts in order that an even pressure on the indi- 
vidual commutator segments may be secured. This con- 
struction also minimises the work of replacing a defective 
segment should such be found. As mentioned above, the 
steam consumption trial at full load has yet to be made on 
these large steam dynamos. From the light-load trials, 
however, it is likely that the guarantee figures will be 
easily obtained. These are as follows : when working at full 
load, the steam consumption per electrical horse-power have 
for the 1, 200-h. v. set should not be more than 17lb. when 


working condensing with a 26in. vacuum, and with 150lb. 
steam pressure at the stop valve. It is also specified that 
if a brake horse-power trial has to be made on the engine, 
the steam consumption under similar conditions should not 
be more than 15 6lb. per brake horse-power hour. 

The greatest interest in this station centres around the 
switchboard, or perhaps it would be more correct to say 
centres round the method by which the supply is delivered 
to the distributing network. In order to economise copper, 
the usual attempt to proportion all feeders so that they 
shall have an equal drop at full load has been abandoned. 
Instead of this, two sets of feeders have been provided, 
in one of which there shall be practically twice the drop 
at the full load that the feedera in the other group have. 
The dynamos, boosters, etc., have been so designed that 


1,200-h p. Willans Engines as used at Edinburgh. 


in the group of long feeders a possible drop of 100 volte— 
i.e., from 560 to 460 volts—is allowed for, while with 
feeders to places near the station a 50-volt drop will 
be allowed. Arrangements have accordingly been made 
on the switchboard for spliting up the running machinery 
into two groupe, each of which may consist of a number 
of steam dynamos running in parallel. To prevent this 
resulting in certain machines being run at light loads, 
boosters are provided to transfer energy from one group to 
the other, or, rather, to transfer the difference in energy 
corresponding to the difference in voltage. 

For this purpose two sete have been provided, each cor- 
sisting of a motor and two boosting dynamos. These 
dynamos are capable of giving 850 amperes with voltages 
varying from 5 to 26 volte in either direction. The motor 
is wound for 460 to 510 volte, so as to take power from 
the outside conductors of the three-wire system. A con- 
sideration of this condition will show that this motor is 
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a necessity, as there is more than the mere transformer 
action which goes on in a three wire balancing set. The 
actual balancing between the load on each side of the 
three-wire system is done by the steam-driven dynamos 
referred to above. In addition to this, the. switchboard 
has also to contain the necessary gear for controlling the 
two sets of boosters provided for charging up the accumu- 
lators. These machines, which are motor driven, are each 
capable of giving 400 amperes at any voltage from 20 up 
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2,000 ampere-hours at a discharge rate of 400 amperes 
for five hours, or 1,590 ampere-hours at a three-hour 
discharge rate, while on emergency the batteries are 
able to give 800 amperes for half an hour. In 
every case the makers guarantee that the cells will 
give these outputs without the voltage being reduced 
below 8:16 volta per cell. Coming now to the 
design of the switchboard by which all these various 


machines and batteries are controlled, we find in it a 
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Frias. 17 AND 18.—Plan and Elevation of the Macdonald Road Switchboard. 


to 100 volts. They each consist of a motor, supplied at 
about 230 volts, and one boosting dynamo, which by the 
connections is able to be used to give the necessary 
voltage to assist in charging either of the batteries of 
accumulators. According to the specification, these 
boosters must be able to stand a current of 600 amperes 
for half an hour without any resultant harm. Two 
sets of accumulators, each consisting of 140 cells of the 
Pritchetts and Gold type, have the following capacities: 


radical departure from the established practice in low- 
tension switchboard work. In the first place, the usual 
method of grouping the instruments connected with the 
zero wire on the middle, and placing positive and negative 
instruments on either side of these, has been entirely 
abandoned. The cause for this is twofold : first, because in 
such a large station it would result in the positive and 
negative jnstruments of one machine being very widely 
separated, which would be extremely inconvenient, and, 


56 THE ELECTRICAL ENGINEER, NOVEMBER 10, 1899. 


| to keep all the instruments and switch gear connected with 


es | one machine on one vertical panel, which in the case in 
„ ial Edinburgh becomes no less than 20ft. high. For con- 
8 AT Apornas venience in manipulation the ammeters and voltmeters are 


a a Piva bers. IEC placed where they can be conveniently read from the 
ö 1 switchboard platform, while the heavy switches are placed 
below this platform and are worked by means of levers of 
the railway signal-box type. The general design of this 
switchboard can be seen in Figs. 17 and 18, which give a 
front elevation and plan of rather more than half the board 
now erected in Edinburgh. Fig. 19 gives a sectional 
elevation of this board and shows the position of the 
omnibus bars and various switch gear. It will be seen 
from this figure that the battery-regulating switch gear 
and the dynamo rheostate for field tion are in 
the front of the platform and are worked by hand-wheels. 
In the case of the field-regulating resistances, these hand- 
wheels move a contact directly up and down the field- 
ca resistance frames placed under the 5 

C ith battery-regulating switch the movement 
- the handle is transmitted by means of shafting to the four 
—— . regulating switches in the battery-room. These are worked 
2 by worm gearing so designed that one revolution in the 

hand-wheel moves the switch over one contact. 

The double-pole switches io the dynamo circuits are 
actuated by the levers seen in Fig. 19, which have three 
different positions. When in position 1 the handle is 
in a vertical plane, and the switch is off. When the lever 
is drawn forward 20deg., position 2, the switch is 
closed. The third position is reached by pulling the lever 
forward to its fullest extent —i. e., 30deg. from the 
vertical. This causes the switch, which is of the quick- 
break type, to open the circuits. In the first two positions 
the lever is locked in the way usual with railway signalling 
gear, but the arrangements are such that the switch can 
be pulled over to position 3 without any preliminary 


oe 


Tunnel fer lends trom Dynamos ' nid unlocking. The levers thus act also as indicators as to 
E which machines are at work. The levers have to be returned 

! 13 to the first position before the switch can be again closed. 
55 ee ee eet eet * The bus with the arrangements mentioned above 
SIDE SECTIONAL ELEVATION on AB cannot be carried directly on the back of the slate panels. 


Fia. 19,—Seotion on A B of the Switchboard and Platform, showing Tunnels Thus Fig. 19 shows how they are displaced at the back 
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secondly, because with these voltages it becomes important 
to make the circuit-breaking switches double-pole. As the 
result of careful consideration, Prof. Kennedy decided 


with staggered connections to the plug blocks on the alate. 
This view does, however, show the vertical slate partitions 
which have been placed at the back to separate the con 
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nections to instruments on , the same panel but-of opposite 
polarity. The whole of the ammeters used on the vertical 
panels are of the edgewise type, and this has permitted of 
a uniform width of panel of ift. 9in. being adopted. With 
this size the one end of the engine-room will contain all 
the switch gear required. It will be also seen from the 
drawings that the various ampere-hour meters, fuses, etc., 
required i in the different machine circuits are placed at the 
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meter in the dynamo cireuit by which a record of the 
current output of the machine is kept. The next two 
panels contain the switch gear for the interconnection of 
the omnibus bars, which is effected by the bar-coupling 
switches, marked BCS. A special low-reading voltmeter 
(B C V) is used to adjust the voltage before these switches 
are closed. The other symbols in the diagram have 
the following meaning : M W A = middle-wire ammeter, 
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Fic. 21.— Diagram of Switchboard Connections. 


bottoms of the panels where these are accessible from the 
floor. 

Coming now to the diagram of connections, we have 
here also been obliged to mutilate the complete diagram in 
order that the reduction necessary shall not make the con- 
necti#iis confusing. It will be readily understood, how- 
ever, that as the six omnibus bars run the full length of 
the ¢omplete switchboard, the omission of one or two panels 
is. nh of vital importance if one of each type be given. 
Thus in Figs. 20 and 21 only two dynamo panels are shown, 
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Fig. 22.— View of the End of sae Enan -Rocm, showing Switchboard and 
ery . 


and in the same way only one equalising booster panel is 
shown, while two are provided. In the board there is provision 
made also for two balancing steam dynamos, while only one 
5 is shown in the diagram. Cemmeneing at the left- 
and side of Fig. 20, the first panel shown is used to control 
one dynamo and one feeder. From these connections it 
will be seen that the dynamo can be plugged on to either 
of the ‘bus paji; The equipment includes an ampere-hour 


E A earthing ammeter, F V S feeder voltmeter switch. 
The next panel to the right is similar to the first 1 
a the remaining two on the diagram are connected with 
fae ogus lising boosters. 
ig. 21 the connections are shown for the balancing 
dynamos, the battery boosters, and for the accumulators. 
ith the four regulating switches provided for the latter, 
two sets of omnibus bars can be connected to these 
batteries, even although the pressures on these bars are 
considerably different. 
In conclusion, we have to thank Prof. A. B. W. Kennedy 
for placing the e of this interesting station at our 


disposal. 


THE ELECTRIC RAILWAY AND TRAMWAY 
CARRIAGE WORKS, LIMITED, PRESTON. 
Bx BENJAMIN SYKES. 


Herewith we give a paper which was prepared in con- 
nection with the Health Congress held recently at Black- 
pool. Among other places of interest, a visit was paid by 
the members of the congress to the Preston Railway and 
R Carriage Works, which form the subject of the 
paper Although we have previously referred to the 

reston works, many details of interest will be found in 
the following description which have hitherto escaped 
publication. We are indebted to Messrs. Dick, Kerr, and 
Co., Limited, for the loan of the accompanying illustra- 
tions. 

The ea removal of the incubus of the Tramways 
Act by local authorities exercising their power of purchase, 
and the passing of the Light Railways Act, which to a 
certain extent has made easier the construction of light rail- 
ways and quasi-tramways, have within the last two or three 
years opened up the way in many districts for large and 
urgently-needed tramway extensions. Simultaneously, and 
partially arising from the above, has come the beginning 
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of a development of mechanical traction in this country 
which speedily promises to assume vast dimensions. Not 
so long ago, therefore, it became apparent to those 
interested in the subject that a great field was about to 
open for the construction of tramway cara—a field which 
existing firms, unless they speedily enlarged their works, 
could not occupy. Every tramway authority in the country 
which changed ite motive power would, it was obvious, 


directors of the Electric Railway and Tramway 

Works, Limited. These gentlemen were able to see furthez 
in advance than most people the change that was impending 
in methods of tramway traction, as they had for so many 
years been prominently connected with the construction 
and the working of tramways. The extensive plant for 
the building of tramway cars which has now opera- 
tions at Preston is the result, The works are close to the 
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require new cars, while, of course, all the new lines would 
also be in the market for rolling-stock. If the sudden and 
great demand could not be met at home, it was clear that 
companies and local authorities would have to import cars 
from abroad—in fact, this course has already been followed 
in several notable instances, such as those in Liverpool, 
Dublin, and elsewhere. 

Among the men who have been in close touch with 
tramways and light railways from the very first are the 
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Albert Edward Dock and the River Ribble, and having 
sidings into them frum the London and North-Western 
and the Lancashire and Yorkshire Railways, there is every 
facility for the receiving and dispatch of materials and 
goods, whether by sea or land. The old buildings on the 
site have been entirely rearranged and put into good con- 
dition. The buildings, new and old together, are so exten- 
sive that of the 13 acres to which tbe property extends, 
from four to fivc acres are under cover, System and orderly 
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sequence, resulting in efficiency and economy, form the wide. The experimental track in the grounds is also a 
keynote of the whole plant, prominent feature. It will be convenient first to refer to 

The buildings, beginning at the entrance from Strand- | the power appliances, and then to deal with the various 
road, and taking those on the south and afterwards those | departments in the order obtained by tracing the progress 
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The Woodworking Shop, Preston. 


on the ‘north, include the following: to the right of the | of materials from the time they enter the works till they 
entrance, general stores; to the left, the offices of the com- | emerge as finished cars ear for immediate service. The 
pany ; at the south end of the ground, a building for cutting | steam is generated by two Galloway boilers, each 28ft. lon 

and storing timber and lumber; main buildings consist of | by 7ft. 6in. diameter, and having a nominal rating o 
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View of the Erecting Shop, Preston. 


boiler and engine house, bogie fitting, machine, and smiths’ 225 b.p. The engine is of the horizontal compound type, 
shops, carpentry and erecting shops, paint shop, and pit | with automatic flywheel governor, and is coupled direct to 
shop, where the numerous pits between the tracks admit | a Mather and Platt multipolar dynamo. The size of the 
of the motors being fitted to the electric cars. The | engine is 14in. and 25in. by 24in. stroke, its output being 
dimensions of the buildings are 450ft. long by 350ft, 325 ib.p. at 150 revolutions, the steam pressure being 
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120lb. per square inch. This plant is in duplicate, and 
any stoppage from breakdowns will be thus avoided. 

e main switchboard consists of slate panels, mounted 
on an iron framework, and from it there are run separate 
distributing feeders for lighting and for power in each of 
the shops. The e is 230 volts, which is considered 
the most suitable for combined distribution to motors, 
incandescent and arc lights ; and by a special arrangement 
of the switchboard, the dynamo and a storage battery, 
which under normal conditions are operated in parallel, 
can be connected in series to a special bus bar when it 
it necessary to test motorcars on the experimental track 
mentioned hereafter. The storage battery consists of 
140 Chloride cells, having a capacity of 440 ampere-hours, 
and is intended for use in lighting the buildings during the 
night; or should it be found nec to work in one 
section of the works for a few hours’ overtime, the motors 
can be operated from the storage battery, and thus avoid 
running the main engine. The whole of the machine tools 
throughout the works are operated by electric motors. In 
the case of the larger tools, an individual motor is used, 
but for the smaller machines two or more are grouped 
together on a single motor. By this arrangement the 
heavy losses of line shafting are obviated, and at the same 
time the objection to a large number of small motors all of 
different size is avoided. Thus throughout the works there 
are over 25 motors, but in only three sizes of 10 h.p., 
25 h.p., and 40 h.p., and as each size is of the same make 
and interchangeable, only a minimum quantity of spare 
parts are required to be kept in stock. 

The power absorbed on the electric system is directly 
3 to that actually utilised. No motor has to 

run unless it is needed, and the current can be instan- 
taneously switched on or off. Graduation in speed can also 
be arranged. While the electric system is in most cases 
the cheaper, it is also vastly more convenient and it has the 
enormous advantage of being much more silent than shaft- 
ing and belting. It is also safer, as no serious accidents can 
occur like those that arise from men being caught by shafts 
or belts, while the voltage used may be low enough to 
prevent anything worse than a somewhat disagreeable 
shock should a workman by perversity discover some small 
portion of wire which is not insulated and lay his hands 
upon it. The great advantage also accrues of lighting the 
shops by the same current. Otherwise a dynamo would 
have to be run for the express purpose of lighting, or else 
gaslighting would have to be adopted. In the Preston 
works the dynamo serves a third and indispensable 
purpose—namely, the supply of current for driving cars on 
the experimental track. . In connection with the power 
pan a Green’s economiser and a Klein’s cooling tower 

ve been provided. The coal store is in front of the 
boiler-house, and the coal is unloaded direct from the 
railway wagons—which are brought into the works on 
the railway tracks—into the store ; thence it passes through 
bunker holes direct to the firing floor. Close beside the 
latter, and adjoining the coal store, is a storage reservoir 
for rain-water. The average rainfall in Preston is fairly 
abundant, being about 42in. per annum, and the works 
pe a large roof area from which collection is made. 

he water is carried from the roofs to the reservoir, and 
thus soft water, with ite abundant advantages and economy, 
is secured for the boilers. To avoid depending wholly 
upon rain-water, and to meet periods of deficient rainfall, 
connections have been made with the town’s water-mains, 
so that the public supply can be utilised. 

When timber is brought into the works on the railway 
wagons, it is conveyed by the tracks to the building on 
the right of the plan, which is a plain brick structure 
225ft. long by 50ft. wide and one storey high. The 
railway track runs right through the building. At the 
east end is a long band sawmill, where the logs are rapidly 
sawn into planks of whatever thickness is desired. The 
mill can deal with logs up to 48in. in diameter and from 
50ft. to 40ft. long. Storage space for an ample stock of 
timber is provided, a very large portion of which is already 
occupied with selected and naturally seasoned timber of 
the highest grade, the fundamental importance of securin 
and having in stock a sufficient supply of carefully-seasone 
timber having been one of the first points to receive the 


attention of the management. The sawn timber is conveyed 
from the storage shed on the railway track direct into the 
woodworking machinery and erecting shops, which occupy 
the two central bays of the main building. All the bays 
are very long and spacious. The 7 8 now referred to 
have light iron truss roofs, are well lighted, and have con- 


crete and sleeper floor between each railway track ey 
are equipped with machines of the latest type, which have 
been obtained from America. In the United States, where 


timber is so plentiful and cheap, the art of working it up 
well and economically has been carried to a high 5 
e8 


and it is na ee that in these Preston works car 
be produced of a type to compare well with the beautiful 
vehicles employed on the best street railways of America 
The machinery installed is also calculated to do the work 
with great rapidity and economy. Here the timber is 
sized, shaped, and put together, and as the car body grows 
it is passed along to the north end of the shop, and then 
traversed acroes to the paint shop on the west side, where 
in the various surface-finishing processes, outside and inside, 
it is worked back southwards to the pite, where the addi- 
tion of the truck and motors takes place. In connection 
with the woodworking machinery an apparati called a 
cyclone dust collector has been provided, which by a system 
of piping conducts all wood dust and shavings to the boiler- 
house, where they are deposited for use as fuel. Good 
storage capacity is provided for this material close to the 
furnaces. 

Iron and steel materials which have to be forged 
round, on coming into the works, to the east side of ihe 
buildings, and are passed on the railway wagons into the 
smithy. In the smiths’ and bogie shops the construction 
of the trucks—a most important part of an electric car— 
is carried on. While the company manufacture trucks for 
electric cars, they are also prepared to supply and fit to 
the car bodies the trucks of the noted American manufac- 
ture, such as the Brilland the Peckham. When the trucks 
which are built on the premises are finished they are brought 
out in front of the bogie shop and taken along by a traverser, 
which runs along the front of all the shops, to the pits at 
the end of the paint shop, where they are fitted to the car 
bodies. The other ironwork of the cars is worked north- 
ward to completion, and is then passed across to the paint 
shop and fitted in place. In the iron-fitting shop two lace 
galleries run the entire length of the building, on each side, 
and in these a large amount of work is done, while the 
space below is, of course, still available. The smaller and 
lighter machine tools are placed in the galleries, and the 
heavier are underneath. Nearly all the machin and 
machine tools for the iron-working part of the establishment 
has been bought from English makers. The paint shop 
requires only little special fitting, but heating arrangements 
have been provided to keep the temperature uniformly at 
65deg. After the finishing touches are put on the car 
bodies, they are moved along to the pits where the trucks 
and wheels are attached aad in the case of electric cars, 
which will form the majority of the output, the motors are 
fitted. There is really but one large pit, extending the full 
breadth of the shop, but between the tracks it is covered 
over. As there are eight tracks in this shop, and two pit 
oponings in each track, the effect is to give 16 working pits. 

he depth is ample, so that the men can conveniently work 
underneath the cars and get everything properly fixed. 

When the cars are mounted, and the electric connections 
and fittings have been adjusted, they are ready for testing. 
The car is brought out of the paint shop on to the testing 
line, part of which also serves, as already described, for 
bringing the material into the works. o track is care- 
fully laid with 56lb. rails on creosoted sleepers, and fully 
ballasted. Its length is a little over half a mile. Including 
the 15 sets of tracks inside the buildings, the total track 
length of the works is about two miles. The testing line 
is equipped with overhead trolley wires in the usual 
fashion, as in the case of an electric tramway. Curves 
of various degrees of sharpness have been provided on 
the track, so that the trucks may be tested under a 
variety of conditions, including those of maximum 
difficulty. The sharpest curve has a radius of 35ft., 
and it is obvious that if a car can go round a curve of 
this sort in the works it will be able to do the same 
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thing in actual service. Further on there is a curve of 50ft. 
radius, and subsequently another which is of 90ft. radius. 
All severities of curvature are thus provided for. There is 
no test for gradient, but that is a matter which mainly 
concerns the power of the motors, and this company does 
not build motors. It fits the motors which are provided by 
the electrical manufacturers, and these machines at this 
time of day are standardised and tested for the various 
classes of work which they are intended to perform. The 
car, having successfully gone through the ordeal of the 
testingttrack, is now as a thingjof beauty, and also of utility, 
ready to depart into the wide world. and to carry its 
thousands—and it is to be hoped millions—of passengers 
on the lines of the tramway for which it is destined. 

In a factory of this kind the question of insurance against 
fire is an important one. Five hydrants and hose have 
been provided at various points. Another provision is a 
watchman’s time indicator, installed at various points 
throughout the works, wnich records the times at which 
the watchman makes his rounds. The apparatus is similar 
to that known as the pegging of clocks by the watchman, 
and the times of the visits of the watchman to the various 
points are automatically recorded in the office of the 
eompany. 
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will not at once be able to overtake it. That will lead to 


rapid extensions at Preston. The Preston works will aim 
to meet all demands, and they ought to share in the general 
prosperity of the tram way business. 

essrs. Dick, Kerr, and Co., Limited, 110, Cannon-street, 
London, E. C., were the contractors, and Benjamin Sykes, 
M. I. C. E., Preston, engineer. 


ELECTRIC WORK IN NEW SOUTH WALES. 


We have received from the Agent-General of New South 
Wales the report of the Department of Public Works for 
the year ending June 30, 1898. The report in question 
comprises the report of the Under-Secretary for Public 
Works, Mr. Robert Hickson, and also a large appendix 

iving the reports of other head officials N for 
different departments of these works. At the end of the 
volume a series of photographs are reproduced which 
give the reader a good idea of the character of the 
ublic works being carried out in New South Wales. 

© are to see amongst these several views 

of electric traction work in Sydney, which indicate that 


gees 0 


H. 1.—Electric Motors and Air-Compressors used at Sydney for Ralslog Sewage from Low-Level to a High-Level Service. 


On the basis of the ordinary size of tramway car with 
roof seats, the capacity of the works is about 800 cars per 
annum. Larger cars of the eight-wheeled type, both for 
electric railways and tramways, will be turned out when 
required, and the company will be able, if necessity arises, 
to build railway carriages. The number of men employed 
will range from 600 to 800. The manager of the works 
is Mr. E. A. Stanlsy, who has had wide experience in 
America in connection with similar undertakings. 

Not merely are these works likely to be remunerative to 
their promoters, but they will be of enormous benefit to 
every tramway company and local authority which wants 
new cars with quick delivery. This country has now made 
up its mind that it is no longer going to stand still in 
methods of tramway locomotion. Companies have for 
long had the knowledge of, and at length local 
authorities are getting an idea of what a street railway 
actually means, and neither of these parties mean 
to allow obstacles such as those connected with the 

ways Act, the Light Railway Commissioners, and 
the Board of Trade, to stand between them and the 
providing for the toiling masses, as well as for the well-to-do, 
of 1 * as well as cheap transit along the streets. Possibly 
the demand for cars may in a year or two be so great that 


the Preston works, with the aid of other manufacturers, 


the best English practice is being followed on these 
lines. The views were taken on the George-street 
and Harris-street electric tramway, which has since been 
opened and is doing good service. Reference is also made 
to the Rose Bay electric extension of the tramways, which 
has also been opened now for some time and is serving a 
most remunerative traffic. The illustration we give 
(Fig. 1) is taken from the report, and represents 
one of the electric motors and air-compressors used 
in connection with the sewage system in Sydney. 
We gather from the report that this pumping station 
is used to raise the sewage from the Double Bay low- 
level area up to a gravitation sewer on the higher level. 
The sewage is elevated by the Shone system, the electric 
motors being used to drive the air-compressors. The elec- 
trical energy required for these motors is obtained from 
the tramway power-house at Rushcutters Bay. We learn 
also from the report that there are a number of other low- 
lying areas in Sydney which will also have to be treated in 
the same way, being provided with a local system of sewage 
1 into the main sewers by means of air- com- 
pressors. It will be exceedingly easy to obtain electric 
power for driving these small stations, as electric tramways 
under the control of the Government can now be found in 
most of the districts of Sydney. 
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THE LOGIC OF FULHAM. 


Diogenes lived in vain; at least, it is not recorded 
that even with the aid of his lantern he ever found 
the honest man he was seeking. Perhaps it would be 
just as difficult nowadays to find a consistent man at 
Fulham, or, for the matter of that, at many other 
places. A tale that has often been told, and one 
that has the merit of being approximately true—by 
approximately is meant that it has received fewer 
extraneous embellishments than is usual with true 
tales—is that of the parson who preached well, 
indicating clearly and forcibly the course of life the 
members of his flock should live, but who out of the 
pulpit failed to set a good example. Reproached by 
one of his flock on account of his visible shortcomings, 
he propounded the not very novel doctrine, ‘“‘ You 
should do as I tell you, not as I do.” This seems 
to be a doctrine that commands widespread 
acceptance, otherwise how can we account for 
municipalities and vestries preaching one doctrine 
in their collective capacities and practising another 
in their individual walks of life. Is there a single 
individual among the members of the Fulham 
Vestry who, when buying rice of his grocer, asks 
how many hours per day the workmen of the 
grower work, and whether the poor beggars were 
paid the union rate of wages? Does he ever trouble 
about the wages or hours of the men and women 
and children who make the German toys he buys? 
Does he ever trouble his head, when buying his 
ready-made clothes and shirts, how long the 
Polish tailors and shirtmakers work per day or 
how much per hour they earn? Really, these 
English bumbledites are thickly permeated with 
humbugs. Talk about pharisaic practices, why 
lots of councillors and vestrymen could give the 
Pharisees any number of points and then easily 
forge ahead. Unfortunately these men cannot see 
themselves as others see them, hence are not 
amenable to any system of reasoning ever invented. 
It is just the same with many of the so-called 
leaders of unionism. There is absolutely no con- 
sistency between their individual actions and their 
official actions, and till there is such consistency 
we decline to look upon them as anything 
except Micawberites, whose sole object is to 
take advantage of everything that turns up, out 
of which they hope to turn an honest, or 
otherwise, penny. Trades unionism, as we have 
often said before, might be a noble institution with 
noble objects, might greatly assist the advance of 
civilisation and benefit its members, but its nobler 
aims are prostituted to the personal advantages of 
the wire-pullers. But what is this all about? The 
committee of the Engineers and Electrical Workers, 
whoever they may be, has complained to the Fulham 
Vestry that one firm of sub-contractors—Messrs. 
Musgrave and Sons, of Bolton—were not a fair 
firm under the labour clauses of the contractor. 
Messrs. Musgrave, when communicated with, reply: 
“ We have not had a night shift in Bolton previous 
to the one we have on at the present time fora 
number of years. When this night shift was started 
it was carefully gone into, and found that it was 
impossible with the increased competition to pay 
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what we had been paying previously; we therefore 
offered to the men fifty-three hours’ pay for forty- 
seven and a half hours’ work, and engaged non-society 
men on these terms, with which they were perfectly 
satisfied. We were very anxious to work amicably 
along with the societies in this district, and for this 
purpose we arranged a conference, and arranged as 
a compromise to give fifty-three hours’ pay for forty- 
five hours’ work, which is, and had been for some 
time previous, the rate for night work all over 
Lancashire, excepting Bolton and Blackburn. They 
refused this rate, and we have been working under 
these conditions for the past two years with non- 
society men, but so far as your work is concerned, 
we may say that we shall be some months before 
we are in a position to commence on same, and it 
is not decided that any work in connection with 
either of these engines shall be done by the night 
shift men ; it will be soon enough for the Engineers’ 
Committee to complain about the matter when we 
have commenced the work. No other firm in the 
town is paying any more for night shift men than 
we are.” 

This letter shows many things, but only one con- 
cerns Fulham. It positively asserts that the contract 
labour clauses could not have been broken, in that 
the work is not commenced, and there is no cer- 
tainty that any of the work will be done by the 
night shift complained about. Still, Fulham, in 
its logic, has punished the boy before he has com- 
mitted the offence, on the theory, we suppose, 
that if he has done nothing to be punished for 
now, he may do something at some future time. 
And these are the men, oh, ye wiseacres of Parlia- 
ment and ye voters of votes, who rule over us. The 
action is just as logical as if a judge was to hang a 
man to-day because he might otherwise commit a 
murder next century. Such silly actions as these 
must eventually tend to draw all manufacturers 
closer together, and this will be a phase of industrial 
work not altogether advantageous to the worker. 


INSTITUTION OF CIVIL ENGINEERS. 


On Tuesday last Sir Douglas Fox opened the eighty-first 
session of the Institution of Civil Engineers, and delivered 
a most able presidential address. In it he referred to the 
pore of the institution, and to the various departures of 
te years by which it is hoped to extend the usefulness of 
the same. Sir Douglas Fox remarked that only a few years 
since Great Britain, the birthplace of the electric telegraph, 
of railways, and of ocean steamships, was the workshop of 
the world, and the educator of all the nations in mechanical 
science. This was the time when European nations sought 
our aid, but the well-matured and State-aided scientific educa- 
tion of the Continent has changed all that, and we have now 
much to learn from foreign engineers, notably from those 
of France, Germany, Italy, and Switzerland, as well as from 
our cousins in America. For the encouragement of the 
younger members, it must be remembered that their sphere 
is widening daily with the expansion of the Empire, and 
with the 
citizens. 
ample openings for practice. 
he President stated that one of the most unsatisfactory 
features in the history of British civil engineering has been 
the slow pro made in this country with the introduc- 
tion of electricity for its three great ee of lighting, 
traction, and transmission of power. Hampered by restric- 


1 of wealth and enterprise amongst its 


ey must be well equipped, and will then find 
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tive legislation, opposed by vested interest, and encumbered 
by the by-laws and regulations of official bodies without 
number, the electricians, who form so important a branch of 
the profession, have been unable to do justice to their skill. A 
few railways, specially designed for City traffic, and a com- 
tively insignificant length of electrical street tramways 
ave struggled into existence. Some rather better progress 
has been made with lighting in the chief towns, but it is dis- 
couraging to compare the present position of electrical 
industries with that of similar undertakings in the United 
States, Germany, Switzerland, Japan, and even in our own 
Colonies. No powers have yet i for 
transmission of energy to a distance, whilst the electrical 
tramway, hailed as a boon by the inhabitants of almost every 
town abroad, is still quite exceptional here, and the exten- 
sion of the system seems doomed to still encounter serious 
delay. The Metropolitan and Metropolitan District Railway 
Companies of London have only now commenced to experi- 
ment upon a question which has been long since practically 
decided in the United States, that of the electrical haulage 
of heavy trains combined with rapid acceleration on start- 
ing. Upon this latter important point our American cousins 
have arrived at the limit of actual safety to passengers. 

On the “ Baltimore Belt ” Railway electrical locomotives 
weighing 95 tons haul through a tunnel, on a gradient 
of 1 in 125, ordinary spate trains at a speed of 
50 miles per hour, the steam locomotive being included 
in the load, and goods trains, in some cases weighing 
1,800 tons, at a speed of 12 miles per hour. I h 
speeds are attained and heavy loads hauled by simi 
locomotives, but of less weight, on other American railways. 
The drivers are found to much prefer the electrical to the 
steam locomotives. The tunnels of the two Metropolitan 
Companies, were they to be properly cleaned and whitened, 
provided with a pure atmosphere and traversed by comfort- 
able, well-lighted electrical trains, started rapidly, running 
at high speed, and capable of stopping quickly without shock, 
would assuredly be patronised by vastly increased numbers 
of passengers, and would thus yield improved dividends to the 
shareholders, and greatly enhanced comfort to the travelling 
public. At present a fourfold competition is taking place, 
for the control of the roads, between steam, gas, compressed 
air, and electricity. Where continuous rails and conductors 
are permitted the last-named power is far in advance of the 
others. The overhead trolley is at present in much favour, 
but it is to be hoped that before long the conduit system 
may be brought into practical and economical use, thus 
avoiding much that is unsightly and dangerous. 

Some other references to the advantages of electricity in 
mining operations were made by Sir Douglas Fox, who 
also made unfavourable comment on the slow development 
of electric tramways in Great Britain. 


FORTHCOMING EVENTS. 


Frivay, Nov. 10. 


Physical Society.—Abt 5 p.m., at the Central Technical College, 
pa on ! Contact Electricity,” by Mr. F. S. Spiers; and 
‘t On the Heat of Formation of Alloys,” by Mr. J. 
Turspay, Nov. 14. 
Institution of Civil Engineers.—At 8 p.m., re on The 
Waterloo and vie Fie le by Mr. H. H. Dalrymple-Hay, 
M. I. C. E.; and The Electrical Equipment of the Waterloo 
and City Railway,” by Mr. B. M. Jenkin, A. M. I. C. E. 
WEDNESDAY, Nov. 15. 
Royal Meteorological Society.—Ab 7. 30 p. m., at Institution of 
Civil Engineers, papers on The Diurnal Variation of the 
Barometer in the British Isles,” by Mr. Ri . Curtis, 
F. R. Met. Soc.; and Note on Earth Temperature Observa- 
tions, by Mr. G. J. Symons, F. R. S. 


- Tayler. 


Society of Arts.—At 8 p.m., first ordin meeting. Openi 
address by Sir Jobn Wolfe Barry, K.C.B., chairman ol ae 
council, 

Tuurspay, Nov. 16. 

Institution of Electrical Engineers.—At 8 p.m., presidential 
address by Prof. Silvanus P. Thomson, F. R. S., and distribu- 
tion of premiums, l 

Chemical Society.—At 8 p.m., ordinary meeting. 

Saturvay, Nov. 18. 

Institution of Junior Engineers.—At 3.30 pm visit to the 

City and South London Railway works at Stockwell. >- 
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SWITZERLAND. of the two lines are in every way similar, which 
(Continued from page 523.) fact enables the lines to be worked jointly by the 


‘ two companies. But the current consumed by each of 
i THE ZURICH TRAMWAYS. the two lines is measured separately. The Ziirich-Hongg 
The electric tramways serving the manufacturing suburbs | Company pay the Industriequartier-Strassenbahn a certain 
of Zürich are worked. by a company, while the Ziirich- | percentage of the gross earnings for the management and 
Höngg line, which really forms an extension of this system, | working of their line, while all repairs, etc., are also under- 
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Tramlines, Industrial Quarter, showing Museum, Zarich. 


is worked by a sister company. The electrical equipment | taken by the latter company at cost price. The distance 
of both sections of the lines was carried out by the Oerlikon | covered by the local portion of the system amounts to 
Company, and the tramway was opened for service on | 2,100m., the actual length of track being 2,350m., while 
Aug. 28, 1898. No independent generating plant was | the Zürich-Höngg branch covers 3,050m. of road, and has 
installed, ine the Corporation electricity works at Letten | a length of track of 3,100m. While the local portion of 
were ready to supply the necessary current at the cheap | the line is practically level, the Hongg branch possesses 


Thi 
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Tramoar, Zurich. 


rate of 0 15 fr. per kilowatt-hour, which offer was accepted. | considerable gradients. The sharpest curve in the latter 
For the purpose of this supply two continuous-current | has a radius of 18m., and the steepest gradient amounts to 
generators, each of 200 h.p. output, were installed 6 per cent.; in the former the minimum radius of curve is 
at the works, which, in addition to the requirements | 30m., with a maximum rise of 5 per cent. 

of the tramways, supply power to the district for other | The constructional details of the system bear a close 
purposes. The constructional details and equipment | resemblance to those of the previously-described Zürich- 
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Oerlikon-Seebach lines. It will, therefore, be necessary 
only to mention those points in which it differs, and 
which, it may be remarked, were introduced to obtain 
greater efficiency and reliability of the system. The 
rails are of the Phönix type, tut, unlike in the 
case of the Oerlikon line, they are laid over the 
whole length of track upon a solid foundation of quarry 
stone with cross ties. The metals have a total weight of 


belong to the local portion of the line and four to the 
Zürich-Höngg branch. The cars working the Zürich-Höngg 
branch are each equipped with two motors, while a portion 
of the cars working the local lines have one motor only, 
since they are employed exclusively over level tracks. The 
end platforms of the cars are covered in, and so protected 
against the intrusion of rain or snow. The cars afford 
seating accommodation for 16 passengers and standing room 


Zurich-Hongg Line over Bridge. 


94 kilos to the metre. The overhead trolley wires are in 
duplicate over the whole stretch, and designed for the 
roller type of collector. They are suspended partly from 
span wires and partly from brackets, being doubly insulated 
throughout. Great attention was bestowed upon the over- 
head system of trolley wires, so as to obtain solidity and 
elegance combined. The accompanying illustrations show 


for a further 15. The speed at which the cars are worked 
varies between 10 km. and 18 km. per hour, according to 
the local condition of track. : 

The Zürich municipal tramways, the first portion of 
which was constructed by private enterprise in 1893, aré 
also worked by electricity. The original generating plant 
which supplies the necessary power to one portion of the 


Curve in Zurich-Hongg Tramway by Wipkingen Church. 


the resulte. Steel pipe masts only were used in the 
construction. Current is conveyed from the Corporation 
electricity works by means of separate feeders to the two 
rtions of the line. The local portion can further be 
divided into two sections by means of a line switch. 
The rolling-stock consists of 11 motorcars, of which seven 


system is situated in Burgwies, at the extreme end of the 
line, where the car depôt, repairing shops, and offices are 
also placed. This plant comprises two compound vertical 
steam-engines having a combined output of 180 1 
240 revolutions per minute, coupled by means of belts 
to two compound wound Oerlikon dynamos of 
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66 kw. capacity, each running at 450 revolutions per | of overhead trolley wires serving the older portion of the 
minute and wound to give 550 volts terminal potential | line has been reconstructed, so as to obtain uniformity 
at this speed. The generating plant is supplemented by a | throughout. Trolley wires of 8mm. diameter, with section 
battery of accumulators, consisting of 300 Tudor elements | insulators, have been employed, and these are in duplicate 
arranged in series and possessing a capacity of 245 am everywhere. Their distance above the rails amounts to 
hours. A small booster dynamo has been installed for | 6'5m., and they are fed from underground cables. 

charging purposes, and the battery is further provided | The rolling-atock comprises 44 motorears, fitted each 
with an automatic regulating switch, The battery is | with two motors coupled to independent driving axles 
worked in parallel with the generators and serves to assist | through single-gear bd Err Each motor is capable of 
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these in meeting sudden demands for current, the load | developing 20 h.p. The regulation is by means of series- 
being of a very fluctuating character owing to the relatively parallel controllers, and a three-minute and six minute 
small number of cars running. Steam is supplied by two | service of cars is in operation. 
boilers of the Galloway type by Messrs. Escher, Wyss, and 
Co., Zürich. The new generating plant, which is situated 
at Selnau, consists of three three-p motor-generators of ASHTON DYNAMOS 
300 h.p. wound for 2,000 volts direct coupled to three i 
continuous-current generators of the same capacity. There 
are no accumulators in connection with this plant. 


We have been asked to insert the following letter, which 
appeared in the Ashton-under- Reporter, core the 
dynamos used at these works. e letter reads as follows: 


Sir,—We understand that an ag age exists in the minds 
of some that the dynamos which have been installed by the 
Ashton Corporation for generating electricity for the pu of 
supplying light and Ae both to the town and the Oldham, 
Ashton, and Hyde electric tramways are not satisfactory. In 
justice, therefore, to the manufacturers, Messrs. P. R. Jackson 
and Co., we think it only fair, as consulting engineers to the 
Corporation, to make the actual facts public. 

Three dynamos are at work, each of which should be capable 
of giving 500 e.h.p., and it is a condition in the specification 
that each machine, before being finally accepted, should be 
tested at full load for six hours, and that at the end of that 
period no accessible part of the dynamo should have a tempere- 
ture higher than 70deg. F. above that of the surrounding 
atmosphere. 

The first dynamo tested complied with the specification in 
every way, but the armatures of the remaining two heated above 
the specified limit. Mesars. Jackson, on being notified of this, 
at once admitted the error and offered to rectify it, and this i 
at present being done. The fault has in no way mili 
againat their use, as they have been in daily service on the 
tramways and lighting ever since. 

There are several features in the dynamos which are quite 
GS SSS new, and have enabled results to be obtained which, as far a 
= ‘i we are e 1 „ 5 Ta it u 

remembered that the Ashton Corporation are the first who eve 
. supplied power for er snd lighting pu 3 
from the same machine, and that there never any 

The total length of s tramway served by the two planta intermission in supply since the opening of the works, we think 
amounts to 11 km., while the actual length of the track is | you will understand how unfair it is to attach blame to thè 
15 km. The gauge of the track, minimum radius of curve, | manufacturers, whom we consider worthy of a considerable 
and maximum ient are F Im., 15m., and | amount of oredit. 

6'5 per cent. The Phönix 7b type of rail is employed | We would also point out that the total capital expenditure on 
over the old track, while the 18c size has been adopted for | the works is the lowest per horse-power installed that bas er 


; ; . been known in this country, and, in addition, the whole of the 
the newer portion of the line. The foundation of the perma- | material employed is of the highest quality, also that the Ashton 


nent way is of quarry stone throughout, and the weight | Corporation are the first municipality to undertake the supply 
of rail employ is 49°4 kg. per metre, while the con- of pe to a tramway 99 8 {fom which gource a large 
structed track weighs 112°4 kg. to the metre, The system | revenue is already coming in. 


— g 


NA 
N 


— 


SSR 
SASS SY 


THE ELECTRICAL ENGINEER, NOVEMBER 10, 1899, 597 


From the above you will see that there are so many novel 
features in the works that it could hardly be expected that 
everything would immediately work perfectly, but there is no 
doubt that, if properly managed, the works will be a source of 
very great profit to the town.— We are, yours faithfully, 

LACEY, CLIREHUGH, AND SILLAR. 

78, King-street, Manchester, Nov. 2, 1899. 


THE GENERATION AND ELECTRICAL DISTRI. 
BUTION OF MOTIVE POWER.* 
BY JOHN S. RAWORTH, M I. C. k., M. I. E. E. 
(Concluded from page 564.) 


Mr. Raworth then proceeded to give a collection of useful 
information bearing on various aspects of the use of elec- 


E 


well worth having collected: together in one place. This 
information is divided up into three heads. Under the 
first, labelled A, are tables prepared: by Prof. Benjamin for 
the losses and shafting of 12 different workshops in the 
United States. Want of space prevents us reproducing 
this and a number of other tables which follow it. The 
next is a table prepared by Mr. W. E. Langdon for 158 
paper read before the Institution of Mechanical Engi 
neers last September. Figures obtained by Mr. A. 
Gibbings of the power required for working an electric 
warehouse crane are given, and also some results of 
some experiments on a 24in. saw frame made b 
Messrs. y, Clirehugh, and Sillar. Mr. Rawort 
proceeds to give other tables, abstracted from Mr. D. 
Selby Biggess paper before the Cleveland Institute of 
Engineers in 1897, and Mr. Geipel’s paper before the 
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Fig. 1.—Teet of a Three-Phase (-h. ꝓ. Motor of the General Electric 5 1,440 eolais, 50 ~_, 190 volts between Conductors. 
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Fig. 2.—Efficiency Test of a Langdon- . Single- Phase Motor, 88 ~_. 


tricity for motive purposes. In this appendix there is a 
large amount of fairly interesting information, which it is 


a 5. er 
- Tape a before the Manchester Association of Engineers, 


adopted eleotrio driving in their » ic 


British Association in 1898. Most of these tables will be 
found in our back volumes. 5 the next section, B, 
the names of a number of firms who have 
and factories are tabu- 
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lated in the final section of the appendix. Details are given 
in part C of the efficiency trials carried ont and of various 
observations with different types of motors. A number of 
these we are reproducing (Figs. 1, 2, and 3), as they have 
not been previously published. In conclusion, Mr. Raworth 
1 his thanks to Mr. J. B. C. Kershaw for the very 

uable assistance he has given in the préparation of 
the paper. He also returns thanks to 22 different 
gentlemen and firms who have furnished him with infor- 
mation used in the paper. 
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Fic. 3.—Tests of a }-h p. Three-Phase Motor of the General Electric Type, 
1,440 revolutions, 60 ~_, 190 volts, 


Since the completion of the paper Mr. Raworth has 
received from Mr. C. E. Hodgkin, the manager of tho 
Falcon Works, Loughborough, particulars of some tests he 
has made at the author's request. The figures show the 
number of watts required to drive the motor alone, 
the motor and 82ft. of 2}in. shafting at 500 revolutions 
per minute, also the same with 13 idle belts. Particulars 
a: also given of the watts (net) required to drive sundry 
tools. 

Tests of Pattern-Shop Motor and Machines 
Motor—U 12, No. 3,077, 15 b. h. p., 1,025 revolutions. 


Shafting........ .....s000 500 revs. | Number of bearings ... 10. 
Length of ehafting ...... S2fc, | Length ...... e sianhe Thin 
Diameter 2z in 
Motor running light—Armature watts 880 
Shunt e 200 
Total 1.080 Motor only. 
Driving shafting only— Total watts ............ 2.870 
— 1,080 
eee 8 3 1.790 Shafting. 
r shafting an 
13 idle belt. .,] Total wates.......... 3,742 
— 2,870 
K 872 Idle belts. 
Wood planer (12in. cutter) Net watts 
Cutter running liglltuꝶꝶeeſ i 1,078 
Cutter and % ͤĩôʃͤvtX T A 1,188 
Cutter take three cute to zin. on 3in. pine . 1,738 
Circular saw—10in. diameter— 
RUMEN LEP A . N ET E 1,007 
A E T NING PEIE q ² A E AEE A E 2 290 
Band saw—wheel, 28in. diameter; saw, łin.— 
SA A E ̃²˙ mAA˙.r’r ͤ AAE 968 
%%% RETE PN A EA DEADEN 1,738 
Grindstone—4fb. diameter, 7in. wide . ꝗ . 164 
Lathe—2fb. 6in. centres — 
CCC%/% !A... ⁵·˙ w 8 768 
G0GÄ”Ä’Ä» . ² 0 A eases 1.200 
Two 12in. lathes— 
WG, A eee eee e e eee 318 
Drill—ljin. spindle, Gin. stroke 
C. AAA eas A AA AAA 404 
Er thee Lin. OW . e 818 


The following is a comparison of the power lost in a 
steam-engine and shafting in one case, and in an electric 
motor and shafting in the other case. The engine, which 
is a “D Universal? is capable of indicating 45 h.p. It 
drives 288ft. of 2}in. shafting and 46 belts. The indicated 
horse-power required to drive the shafting and idle belts 
is 9'1, equal to 6,788 watts. The average load (indicated) 
is 17 h.p., and the maximum load 30 h.p., consequently the 


average efficiency is only 47 per cent. Another line of 
shafting of the same size (2}in.) and 144ft. long, driven 
by a motor, takes 2,570 watts; but in this case there were 
only 16 idle belts. Consequently, to make the comparison 
fair, we must add seven belts at 67 watts each = 469, 
making a total of 3,039 watts. If this be doubled, to 
make the comparison fair with the steam-engine driving 
double the length of shaft, we obtain a total loss of 6,078, 
as compared with 6,788. This result is much more favour- 
able to the steam-engine than is commonly supposed. 


Taste I.— Efficiencies of Various Sizes and Makes of Direct- 
Current Motors. (From manufacturers’ price-lista, etc. ) 


Type of ae Horse-power. —————-————_. 
motor. 0 0 4/4] 4| 4 L 13 AN bade a E o ) 

DSS i p aa ee ey a E ly ee N ES a a a a‘ 

S | — — — — — — 
L Klee %i% xix zxz 
1. — 28 6173 75 | 81 | 82 84 | 85 86 87 |- 
2, —|—|—|—|—|64)724|—)—| -176| - |—|—|— H Hi-- 
3. 53 — 5368 — 71 74 80 - 83848 — 86087 — a- 
4 —|-|- 65 - \65 7678 —84— — — — 2 4 
5. Zi: =A- — 8 — 1% 77 —— (78—85 
R eee 

| | | | 19 


e Fuller Wenström. 
5. Oerlikon. 6. Slow- 


Type of motor: 1. Crocker Wheeler. 
3. Lundell (Holmes). 4. Lundell (Verity). 
speed, Crocker- Wheeler. 

TABLE II.— Efficiency Tests of Fuller-Wenström Motors. By 
Dr. Walmsley, Northampton Institute. 


A.—4-H.P. Continuous-Current Motor. 


Load B.H P. | Faull load. Efficiency. | Fall of speed. 
| per cent. per cent. per cent. 
125 25 40 — 
2⁵ 50 63 283 
'375 | 75 70 9-4 
5 Fall load. 72:5 — 
B.—4-H.P. Alternating-Current Motor. 
vy 25 29 10 
k 50 49 5 
4 75 59:5 * 
4 Full load. 64 — 


TARLx III.—Efficiency Tests of Various Sizes of Lundell Motors. 
(From figures supplied by Messrs. J. H. Holmes and Co., 
Newcastle. ) 


Brake Actual 


Nominal 
b. p. Volts.| Revs. h.p. | efficiency. Remarks. 
r cent 

4 Q 1,512 | 223 67 5 — 

4 115 1,336 565 70°6 Tested cold. 

4 115 1.780 — 74 to 75 | Tested as a generator. 
2 105 | 1,250 | 1°87 72 Not fully loaded. 
4 100 | 1,150 | 4:29 86 eee e Tested cold. 
74 115 1.015 7°5 87 Full-load test. 
74 115 | 1,020 | 3°75 83°5 Half-load test. 


QUESTIONS AND ANSWERS. 


QUESTIONS. 


217. Explain the causes of the chief defects which are found 
inside boilers after having been working for some time, 
how these may be prevented.—W. D. W. 


218. What is the principle of the action of the constant- poten- 
tial to constant-current transformer used in connection 
a rectifier for arc lighting P. T. 

ANSWERS. 

Question No. 211.—The armature of a continuous-current two- 
pole 80-volt dynamo is tapped at three equidistant point 
to slip rings on the shaft. What is the effective voltage 
of the three-phase current collected? Does this effective 
voltage vary with the relative proportions of the width of 
pole and the distance between the two adjacent poles ! 


Best Answer to No. 211 (awarded 10s.).—Our querist doe 
not submit whether the machine, after having the 
slip rings attached, is to run as a rotary converter, or a5 å 
double generator giving simultaneously continuous ani 
three-phase currents. ii used in the former sense, 
resultant of the armature reaction of the continuous: curten 
side, and three-phase side, will approximately be nil; whit 
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if used in the latter sense, the respective reactions will be 
additive. In the continuoue-current dynamo sense, addi- 
tional ampere-turns were necessary to compensate for the 
back ampere-turns of the armature under load; these turns 
in the machine as rotary converter would be unnecessary 
from the above statement, and would manifest themselves 
by creating a slightly stronger magnetic field, resulting in 
a diminution of speed and periodicity. The added curves 


would be necessary in the combined continuous-current and 
_enrve, the ratio of the no-lead 


three-phase generator, as the reactions of each side are 
additive and not subtractive, and the amount required due 
to the three-phase side would depend upon the type of 
load, whether inductive or having capacity. 

In what follows it will be assumed that only the ratio of 
voltages at no load is required, and, furthermore, that the 
total number of lines constituting the magnetic field will 
be maintained constant throughout by separate excitation 
and variable excitation, so as to obtain 80 volts with 
constant speed. It may be briefly stated that the ratio of 
the pole-span to the pole-pitch largely influences the ratio 
of voltage obtained. The pole-pitch in the dynamo under 


consideration is the circumferential distance between the 
points (Fig. 1, a and b), and the pole-span the circum- 
ferential distance between a and c plus d and b; or, put in 
another way (Fig. 2), the pitch is the circumferential 
distance between e and f, and the pole-span the circum- 
ferential distance, ¢ and g. 

If the distribution of the magnetic field over the 
periphery of the armature core be such that the alternating 
E.M.F. obtained be a sine function of the time, the relation 
of E, —i.e., the ~ mean? or effective value of the alter- 
nating E. M. F. to E. —the continuous-current E. M. F. will 
be at no load : 
E. 


— 


E, = 
* 
so that with 80 volts for continuous current side we shall get 


90 „ sin 60 = 49 volts. 
1:414 

This sine distribution of flux over the core is practically 
unattainable, owing to the less concentration of the field in 
the neighbourhood of the pole-tips caused by fringing. It 
is generally assumed that if the pole-span be ‘7 of the pole- 

itch, the ratio of conversion will be as for the sine 
istribution. 

Reverting to Fig. 2 it will be seen that the maximum 
voltage in one segment, S, of the three-phase side will be 
when its mid-part, K, is opposite the mid-point, K,, of the 

le. If the pole-span in Fig. 2 be reduced the field will 

concentrated on the segment, and though the average 
E. M. F. on thecontinuous-current side will remain unchanged, 


the mean? of the instantaneous values of the alternating 
E.M.F. will be altered, the result being a great alternating 
E.M.F. and its curve more peaky than a sine curve. Many 
mathematical deductions have best made with regard to 
the conversion ratio with different ratios of pole-span and 
pole-pitch, generally based upon the unpractical fact of a 
sine distribution of flux. 

It is found that if the pole-span be 7, 66, 5 of the pole- 
pitch we shall obtain 612, 65, and 71 of the continuous- 
current E.M.F., making 49, 52, and 56:75 volts respectively 
for 80 volts continuous-current side. These figures show 
that the more the span is reduced the greater the E. M. F. 
on the three-phase side, with a constant E.M.F. on the 
continuous-current side. 

These figures, however, must be regarded with reserve, 
for should the gap be great the fringing will have the 
effect of adding to the pole span.— PoLE-SPAN. 


sin =, where n = number of phases, 


approximately 
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Answer to No. 211 (awarded 68.).— Both Mr. Kapp and 
Prof. Thompson (see Electrical Engineer, Nov. 11, 1898) 
have fully explained this point in their papers on rotary 
converters. The same results apply whether the machine 
is merely used as an alternate-current generator with the 
continuous-current side idle, or as a rotary converter with 
both sides in action, or as a generator giving part of its 
power as. continuous and part as alternating current. On 
the assumption that the alternating E. M. F. follows a sine 
age on the three-phase 
side (meusured from ring to riag) will be 61:2 per cent. of 
the voltage that the continuous-current side gives—i.c., in 
the above case the alternating voltage would be 49. A true 
sine curve E. M. F. is, however, only obtained when the 
span of the po piee is about 70 per cent. of the pole-pitch 
(centre of one pole to centre of the next) and when the flux 
across the air gap is not radial, but straight, as shown in the 
figure. In practice this result is never quite attained, as 
the fringing of the flux at the edges prevents the field being 
uniform. Alterations in the width of the pole-face have a 
decided effect both on the shape of the voltage curve and 
on the voltage ratio. As the pole-face is increased beyond 


the sine curve value (keeping the total flux per pole the 
same) the curve becemes flatter, and the effective alternat- 
ing voltage for a given continuous 1 less, whilst 


the reverse occurs if it is narrowed. pp gives the 
following as the theoretical values: : 

: Polar arc/Pole-piteb. 

Sine curve 2 

value. > $ 

Voltage on the continuous side... 100 100 100 
Effective (mean square) value 

of the voltage from ring to ring 612 65 71 


on the three-phase alternating 

ö . 
In practice, if the actual ee arc measures, say, two- 
thirds of the pitch the voltage ratio will, on account of 
fringing, be the same as for a theoretical polar arc 10 or 
15 per cent. larger. The voltage ratio is practically unaffected 
by variations in excitation.—Q. 

Question No. 212.—What are the relative advantages and 
disadvantages of armatures with slots over armatures with 
holes and drawn through conductors ? 

Best Answer to No. 212 (awarded 10.) The only shapes 
of slots in common use are those shown in Figs. 1 to 4. 
Their qualities can be compared under four heads: (1) the 
leakage passing across the tope of the teeth from pole to 
pole; (2) the eddy currents induced by the teeth in the 
pole-faces ; (3) the eddy currents induced in the armature 
conductors ; (4) convenience in winding. 

1. All the flux that passes from pos to pole across the 
gaps, b (Figs. 1 and 2), or through the necks, n, in Figs. 3 
and 4 is effective on none of the armature winding, whilst 
flux that leaks acrosg the slot lower down is only effective 
on part of the winding. Such leakage is not of any great 
importance in continuous-current machines, but has a great 
effect in increasing the pressure drop of alternators and in 
reducing the power factor of alternate-current induction 
motors. To reduce these effecta the slots should be kept as 
shallow and wide u possible, and the necks, n, should be 
mere films of metal. 

2. Eddy currents in the pole-faces are often produced ‘by 
the tufting of the field at the tops of the teeth with oom- 
paratively weak fields opposite the slot openings. Mr. 
Sayers gives the rule that, in order to keep these edd 
currents reasonable, the opening, b, should never exces 
about 1} times the air-gap, a (Figs. 1 and 2), from armature, 
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to magnet bore, and he has devised the type of slot shown 
in Fig. 5 for the purpose of keeping the gap, b, small and 
at the same time reducing the leakage across it. All the 
discs are stamped to the shape shown shaded, and the 
armature core is built up of a large number of batches of 
discs about jin. wide each, the slots in the consecutive 
batches facing in reverse directions, so that the surface of 
the armature has a honeycombed appearance. 

3. No matter what the shape of the slot is, a certain 
small amount of flux always passes right down the slot 
through the winding. If the winding consists of heavy 
solid copper bars, large eddy currents may be generated in 
them by this flux. The slot in Fig. 1 is naturally worst in 
this respect, but even with this the effect only becomes 
noticeable when the flux density in the teeth is approaching 
saturation, because the flux density in the slot in C.G.S, 
lines per square inch is equal to the ampere-turns required 
to force the necessary flux through each tooth, multiplied 
by the reciprocal of the product of 313 into the depth, J, 
of one slot in inches, In the case of a deep slot shaped 
like Fig. 1, the armature cross-magnetising action of the 
outermost conductors tends to produce a leakage flux across 
the lower part of the slot, so that in some American gene- 
rators wound with a flat copper ribbon placed on edge in 
the slot it has been found nec to cut long slots in the 
lower conductors parallel to the length of the armature, or 
even to make the lower conductors of stranded pressed 
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cable. Connected with the flux in the slot is the question 
of the mechanical drag on the conductors. In a smooth- 
cored armature, of course, the total drag on the whole 
of the conductors under the poles is determined by the 


expression H.P x 33,000 Fee where d =the armature diameter 
in feet and n = the revolutions per minute, falls on the con- 
ductors themselves. In a slotted armature, however, the 
same total drag has to be exerted, but it practically all falls 
on the teeth directly instead of on the winding (it is not 
merely transmitted from the winding to the teeth, but 
really acts on the teeth directly). The small force that 
does occur on the conductors is determined by multiplying 
the total drag by the ratio of the flux density in the slot to 
the flux density in the air-gap. On this account a slotted 
armature with little flux through the slots is far more per- 
manent than a smooth-cored armature, as all jarring and 
racking of the insulation round the conductors is prevented. 

4. The type of winding to be used greatly influences the 
style of slot. Thus Fig. 1 is most used for drum windings, 
in which the different sections of the winding are separately 
formed on blocks, and are then slipped on to the core 
through the opening in the slot. Fig. 2 is suitable for 
hand-wound drum and Gramme windings, in which the 
wire is not required to lie symmetrically in the slot. The 
opening, b, is usually made large enough to allow the wires 
to be wound in singly through the top. This type of slot 
is rather wasteful in the space taken up by the insulation 
round the sides, as it is difficult to bed it nicely to the iron 
all round. Fig. 3 can be used for the same cases as Fig. 2, 
threading the wires in from the end; but it is most used 
for heavy-current machines, in which each hole contains a 
single large round copper bar encased in an insulating tube. 


It is nota shape of slot for using the iron to best 
advantage, for if the flux density at the point ¢ (Fig. 3) is 
normal, it will be unnecessarily low at the points T. Fig. 4 
is very commonly used for alternate current induction 
motors, in which the absence of tufting of the flax at the 
teeth is of importance if a uniform rotating field is to be 
obtained.—Q. 


Answer to No. 212 (awarded 5s.).—The division of arma- 
tures into the two classes—slot armatures and hole arma- 
tures—is too rough, as the gradation from the extreme of 
one type to the extreme of the other is quite complete. 
For instance, all the types indicated in the sketches 
A, B, C, D are at present used, and ones intermediate 
between these also. For the purposes of comparison it 
will be well to take type A and type D as being extremes, 
it being understood that the characteristic properties of 
these slots apply in an intermediate degree to the slots 
B and C. Type A is used for car motors, multipolars, and 
alternators. Its advantages are that the winding is shaped 
or wound on formers and insulated before it is put in place 
The coils are thus interchangeable, easily replaced, and can 
be thoroughly insulated, and, in addition, are very inexpen- 
sive. The slot being open at the top, the winding will have 
a low self. induction, this being conducive to good commuta- 
tion in direct-current machines and low voltage drop in 
alternators. The slot can with advantage be made wide 
so as to take several coils or conductors, thus decreasin 
the total space taken up by the thick main insulation roun 
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the walls of the slot. The disadvantages of this type are 
that it is necessary to fix the winding in position by wooden 
keys held by small nicks near the top of the teeth, and 
these wooden keys being rather insecurely held a is 
bands on top of them. In addition, when the width of the 
slot is of the same order as the length of the air-gap, which 
is practically always, it is necessary to laminate the poles 
to prevent excessive eddies in them due to the tufting of 
the lines of force on account of the teeth. Type D is used 
at present practically only for alternators. Its advan 
are that it gives perfect mechanical protection to the 
winding against external injury, no keys of any sort are 
required, no laminating of the field poles is necessary. In 
the case of high-voltage alternators the holes can be made 
circular and of large diameter, thus making the main 
insulation on the walls of the slot take up as small a 
ercentage of the total available space as possible. 
he cross-section of the iron in the teeth chan 
gradually till at the surface it utilises the full tooth pitch, 
80 that the lines in the air-gap are not tufted, but uniformly 
distributed, thus needing fewer ampere-turns on the field, 
as the more uniformly are the lines distributed the less the 
magnetomotive force required to drive a given flax over a 
given air-gap. The disadvantage of this type is that the 
self-induction of the winding is increased due to the closing 
of the slot, the insulation has to take the form of an 
insulating tube pushed in first of all, and then insulated 
bars pushed through or insulated wire drawn through. 
When there are only, say, four or six bars per slot, drawing 
them through is simple enough (though the end con- 
nections are apt to be complicated), but when the winding 
consists of wire which has to be threaded through (often 
hundreds of turns per slot) the cost is excessive, and 
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at Oerlikon aro all smooth core, the’ positivo driving of the 
inductors being secured by building in the core at regular 


intervals slotted brass plates, through which the inductors 
are laid.—F. J. A. M. 


there is t danger of damaging the insulation of the wire 
which ie continually threaded throarh. 

As regards cost of stamping, assembling core plates, and 
filing slots, type A is much the cheapest, types B and D 
next, and type C the most expensive. Type B is used 
on direct-current armatures sometimes; it possesses the 
advantage that the wooden keys which hold the winding in 
place are easily fixed in position. Type C is used for some 
alternators and for induction motors ; it possesses tbe 
advantages of D, while having less self-induction. It is, 
however, more expensive. Another advantage which types 
C and D possess is that as there is uo tufting of the lines 
of force in the gap, the machines run silently. Alternators 
with teeth of type A often fairly howl when they are 
fully excited. In conclusion, then, the great advantage of 
type D lies in its suitability for high-voltage alternators, 
which need all the protection and insulation they can get. 
For ordinary work, however, type A, B, and forms like | 
those are the best.—R. S. W. 


Answer to No. 212 (awarded 6s.).—Whilst machines with 
slotted cores have of late years been very largely manu- 
factured by English makers, those with perforated cores 
are very seldom met with; the reason for this apparently 
is that compared with the increased cost the advantages of 
this type of armature are not sufficient to warrant its 
adoption. In fact, it is very doubtful if on the whole the 
balance of the advantages is not on the side of slotted 
cores. The advantages of the perforated core may be 
summarised as follows: (1) armature upon completion less 
liable to mechanical injuries ; (2) lessening of the magnetic 
reluctance of the circuit, and consequently a saving in 
the exciting power, or field ampere-turns required ; 
(3) lessening of the amount of field distortion at 

full load, and therefore a better poy of E 
fixity of lead ; (4) the eddy currents caused by the teet 
of a slotted core will be greatly decreased ; (5) the hysteresis 
losses will be less. 

Against these advantages must be set the following 
disadvantages: (1) increased cost of manufacture; (2) 
difficulty in procuring efficient insulation of the perfora- 
tions ; (3) increased leakage of the magnetic lines through | up their hands with horror. Let me give you one instance. 
the armature ; (4) increase of self-induction in short-circuited | The companies pay annually a sum of £7,000 to the Turkish 
armature coils. | and Egyptian Governments for the so-called use of a tele- 


If we now come to consider these various items in detail, | ; 885 5 —— 3 ; ee 
we shall find that many of the advantages will be more 


J they desire to prevent others from profiting by the existence of 
apparent than real; for instance, any well-made slotted | that line by the dispatch of messages at a tariff far cheaper than 
armature, more especially if it has projecting teeth and is 


theirs. Does not this artificial and arbitrary method prevent 
well lagged over the inductors with wood, is as free from | Competition, and if competition is hindered, is not a monopoly 
liability to mechanical injuries as is possible with a per- Fom 


5 5 5 0 A Poran hey be sent n 
7 ; e ; ndon to Fao, at the of the Persian at a cost 
forate „ the saving m the ampere-turns will be 64d. per word, but thence by cable to India, not much more 
very a in comparison with the saving of ampere-turns | than a third of the total distance, the charge leaps up to 4s. 
required between a slotted core and a smooth core, and if | Does that not savour of monopoly ? It would certainly seem so, 
items 3, 4, and 5 are fully investigated they will be found | when we find that the charge per word from England to Gibraltar 
to be only of minor importance. 31. a cable the ane Engines that from Feo to Karachi is only 
Turning to the disadvantages, it is possible by means of „or 12 times cheaper. The curious thing is that the line 
specially-prepared tubing to get excellent insulation for the | Tom Fae to the Indian frontier is the property of the Indian 
perforations, but unless this tubing can be ordered in 
quantity it will be expensive. The increased leakage may 


Government; so that when that Government is working 

in the direction of revision, are we not justified in asking why 
not be of great importance, especially if compared with 
d teeth, but the fourth item—viz, increase in the 


this unholy collusion has been, and is at the present moment, 
li 
seli-induction of the short-circuited coils—is of paramount 


allowed to exist to the great detriment of our commerce ? 

When the enquiry is instituted a much-needed light will be 
ara e eta ee ola 

importance. Experience soon teaches every dynamo | "Pu" V a 8 ai 

designer that nine-tenths of the sparking which occurs in 33 oye i Sopy o is 5 ae 

modern dynamos is due to the short-circuited currents in eR 

general, and to self-induction in particular, and while it is 

of course possible to overcome the effects of this self- 

induction, it is unnecessary to add to its effect when all 


which was refused, and yet when recently the German bankers 
connected with the Anatolian Railway desired to lay a cable in 
the main advantages of perforated cores may be obtained 
by means of slotted ones. In fact, for heavy currents, 


the Black Sea between Kustendji (in Roumania) and the 
Bosphorus, the Eastern Telegraph Company objected, and our 
Ambassador at Constantinople supported this protest, and 

the self-induction would be so enormous with per- 

forated cores as to prohibit their use. On this subject 

Mr. A. E. Wiener remarks: On the other hand, 


demanded from the Porte a as e! the agreement under 
the self-induction in smooth-core armatures, owing to 


which this cable was to be laid. at is the result of such 

action? Simply the squeezing out of competition and the loss 

of a prospect of lower rates to India. Then it has been bruited 
about that the Indian Government, through their representa- 
tives here, are carrying on negotiations with the telegraph com- 

the absence of iron between the conductors, is much | panies for a reduction of rates on the basis of the grant of a 

less, and consequently they are chosen in cases of 

machines in which large currents are commutated at low 

voltages, such as in central-station lighting generators and 

in electrometallurgical machines.” And to show that the 

above remarks are borne out in practice, it may be noted 


IMPERIAL TELEGRAPH COMMUNICATION, 


Sir Edward Sassoon, M.P., delivered on Tuesday last 
his inaugural address as president of the Folkestone 
Chamber of Commerce. As chairman of the Imperial 
Telegraph Committee of the House of Commons he made 
the following remarks on the subject of Imperial telegraph 
communication, for the report of which we are indebted to 


the Times: 


You are aware that the question of revision of high telegraphic - 
rates to our Colonies and deceudeusien abroad has very seriously 
engaged my attention, in that I was voicing the earnestly 
expressed views and desires of the London and Associated 
Chamber of Commerce. I have very little doubt in my mind 
that a large proportion of my constituents are themselves 
interested in the matter, whether as commercial men, officers, 
aye, and soldiers of all ranks, and I now speak under the 
shadow of those great camps at Hythe and Shornoliffe, which 
have sent a considerable contingent to the base of warlike 
operations, and who with their families, even in ordinary times, 
see that our military depôts abroad aré constantly recruited and 
replenished from these garrisons, and who must have, at one period 
or another, a great and invincible longing to communicate with 
absent relatives. The Chancellor of the Exchequer, to whom 
I had the honour of introducing a deputation of my colleagues 
in the House of Commons, so thoroughly sympathised with us 
that he promised to lay before the Cabinet the prayer of the 
deputation for a thorough and searching enquiry. © inter- 
vention of the recess, however, and the anxious time through 
which the Government have been passing, have, I hope, on! 

for a little while thrown the matter into the background, but 

can assure you the question is only adjourned, not shelved. 
We cannot allow the telegraph companies to flout and put off 
the commercial and social bodies of the community with 
indefinite promises and still more m and indefinite per- 
formances, We say they have a virtual monopoly ; they Bold 


subsidy to them, the companies. As the spokesman of the 
deputation, I laid before the Chancellor of the Exchequer incon- 
trovertible facts and figures as to the prosperous, not to say 
plethoric, condition of the companies’ finances. Are we then, 
forsooth, to understand that no abatement of rates can be 
obtained without the imposition of fresh burdens. on the oom: 
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thunity, and, what is still more obnoxious, the conclusion of 
an agreement for a prolonged period which may confirm the 
monopoly against which we now protest? I at once communi- 
cated there apprehensions to the Secretary of State for India, 
and pointed out how extremely inexpedient such an arrenge- 
ment would be in the absence of the examination which the 
parliamentary enquiry was calculated to promote, and how. it 


hope that all chambers in the Empire interested in the cheapen- 
ing of rates would forward resolutions to her Majesty's Govern- 
ment, so as to strengthen the hands of the House of Commons 
Telegraph Tariff Reduction Committee. 


would render nugatory the aims and purposes which such an 
examination is so capable of affording, by prejudging its result 
and its finding. Lord George Hamilton, with his characteristic 
courtesy, acceded to the reasonableness of our objection, and 
promised that he would give due weight to the repre- 
sentations which we should be in a position to make before 
Some people made a great point 
of the utility, strat egically speaking, of an all-cable line 

e j Sir 


the die is finally cast. 


in time of war. oin issue on that subject. 
Charles Dilke showed that the all-British cable was a myth, 


because the bulk of the wires are switched on in Lisbon and 
other places which form no part of our Empire, and I alluded 
to the undoubted vulnerability of our cables and the ease with 
which they can be cut, instancing the severing of the cables 
within the immediate sphere of hostilities that prevailed during 
rd Tweeddale 
thought right to traverse, and I thereupon took steps to get 
a corroboration of my facts, and I hold in my hand an account 


the Spanish-American war. This statement 


written by Lieutenant Cameron McR. Winslow, the American 


naval officer who, while under fire, actually did during May of 
I will not further 


last year sever two of the Cuban cables. 
emphasise this po but as chairman of the company to which 
the cable from Hong Kong to Manila belongs, Lord 

hardly needs to be reminded that this cable was cut by Admiral 
Dewey. This strange and inexplicable contradiction throws a 


lurid light upon the straits to which these companies appear to 


be reduced in buttressing their unjustifiable tariffs. It is notice- 
able that, while using every influence which they command, and 
while appealing to our own Government for support at every 
turn, on the general grounds that their lines are British, that 
the Government should protect them abroad, and assist them in 
‘obtaining and rendering more secure their foreign concessions, 
the Eastern group of telegraph companies and their associates 
use the position so secured to bleed their sup 
uttermost. The Government and the British public may plead 
in vain for a decrease in the established tariff to the East, and 


I am afraid that the many occupations of our Government 


departments have made these departments blind to the fact 
‘that, in assisting the pseudo-patriotic aims of the Eastern 


Telegraph group, they have been weaving for themselves a web 


that tightly enmeshes the best interests of that 


ublic whom 
aes doubtless desire to serve. Iam determined that, so far 
as lies in my power, this scheming shall at least be carried 


on in the full sunlight, and subjected to such criticism as 
may prevent us from falling deeper into the quagmire of 
monopoly. I am not without hope that, when thoroughly 
alive to the circumstances, her Majesty’s Government 
will take up a strong position and insist that past and 

resent favours granted to these companies shall be paid for 
by the establishment of reasonable telegraph rates between 
Great Britain and our Eastern Empire, and that failing such 
treatment all Government assistance to the existing companies 
shall cease, and that 5 shall be encouraged instead 
of being discountenanced, as has been the case up till the 

resent hour. When receiving a deputation from the Eastern 

elegraph group recently, Mr. Chamberlain pointed out to the 
deputation that, given any crisis in South Africa, he had noticed 
that their cables broke down. On the same occasion Sir Michael 
-Hicks-Beach made pointed reference to the claims made on 
the Treasury by the. companies in question. How correct 
both of these statements were is shown by the position at 
this moment. How critical the state of affairs is in South 
Africa at present it is needless to say; and yet, just 
when most required, the cable from Delagoa Bay to 
Mozambique—the solitary cable—breaks down, and we must 
now rely for news of the most vital importance upon the long 
land line which runs through Natal to Cape Town. The broken 
cable was laid some 20 years ago, at the time of the Zulu war, 
in consideration of substantial aid given by the Government to 
the Eastern group, and, although the proprietary company has 
received since then State assistance amounting to considerably 
over £1,300,000, it appears that the clear duty of at least 
duplicating this cable has not been attended to, although this 
is the second occasion within the last six months on which 
this cable has broken. I have referred to this case as it is 
an instance of one of the results arising from the State-aided 
monopoly to which I take strong objection. Now that the 
knitting together of the component parts of the Empire is 
taking place, a cheap and rapid communication to all parts is 
more than ever necessary, London being the nerve centre for all 
5 and directions. The public are right in insisting 

at this beneficent electric fluid, which should be applied to 
the convenience and welfare of the social and commercial 
public, should not become the hide-bound possession of a small 
association of men. Sir Edward concluded by expressing the 


weeddale 


rters to the 


LIGHT RAILWAYS. 


An application has been made to the Board of Trade fors 
provisional light railway order by the Urban District Council of 
East Ham. 

A Parish Council meeting has been specially convened at 
Dittisham to consider the scheme for the proposed light railway 
through the South Hama. 

The Light Railway Commissioners have decided to recommend 
the Board of Trade to issue an order in consequence of an 
enquiry into an application by the Plymouth, Devonport, and 
South-Western Junction Railway Company for an order 
authorising them to construct a light railway from Bere Alston 
to Calstock. 

The Windermere Urban District Council have given ther 
approval to the construction of a light railway from Windermere 
to Ambleside, but they do not look favourably upon the Winder- 
mere Electric Company’s application for support to the proposed 
electric tramway from Bowness to Ambleside. 

The Middlesex County Council have adopted the following 
report on the light railways subject to the result of the enquiry 
to be held on the 23rd inst.: ‘‘ This order, for which the 
County Council resolved in July last to make application to the 
Light Railway Commissioners, proposes to authorise the con 
struction of light railways from Harlesden along the Harrow- 
road, in the saat of Willesden and Wembley, through the 
parishes of Harrow-on-the-Hill, Wealdstone, Harrow Weald 
and Great Stanmore, to a point at the foot of Stanmore Hill, 
Great Stanmore. The order also includes a line from the Swan 
Inn, Sudbury, in the parish of Wembley, to a point near 
Sudbury Grove, in the parish of Harrow-on-the-Hill, and 
a line of railway commencing at Betstyle-road, New 
Southgate, and terminating at the Great North- road, 
Finchley, at a point about 270 yards south of Tally-Ho 
Corner. A print of the proposed order has been submitted to 
your committee, and they have given directions for a copy of it 
to be sent to each member of the County Council. Your com 
mittee recommend that the county solicitor be instructed to 
deposit with the Light Railway Commissioners the County of 
Middlesex Light Railways Order (No. 2) in the form now 
submitted to the nee Council, and the plans and book of 
reference, and to take necessary steps as regards advertise- 
ments and otherwise in connection with the proposed order. 
The County Council are aware that under the Tramways Act 
tramway companies are bound to maintain and keep in good 
condition and repair, at their own expense, so much of the 
road upon which the tramways along them are laid, as lies 
between the rails of the tramway and so much of the road 
as extends 18in. beyond the rails of, and on each side of, such 
tramways. Your committee are of opinion that, in the case of 
light railways, the promoters, whether the County Council or 
otherwise, should be placed under an obligation to repair Sit. 
instead of 18in. beyond the rails on each side of the tramways. 
Your committee recommend the County Council to adopt a 
resolution to the following effect: That the County Council is 
of opinion that light railway orders promoted by the County 
Council, or otherwise, should provide that the promoters shall 
repair so much of the road as extends 3ft. beyond the rails on 
each side of the outside rails of any light railway. Your com 
mittee propose to ask the Finance Committee to submit a2 
estimate to the County Council of a sum of £600 for preliminary 
expenses in connection with the County of Middlesex Light 
Railway Order, No. 2.” 

The draft order of the Light Railway Commissioners autho 
rising the construction of a light railway line from Kessingland 
to Lowestoft, has been issued. 

On Friday last, in the King’s Arms Hall, Stranraer, St 
Mark J. M’Taggart Stewart, Bart., M.P., was entertained to 4 
cake and wine banquet and presented with an illuminated 
address and a silver dessert service in recognition of his efforts 
to promote the Rhins of Galloway light railway. 

A general committee meeting in connection with the promo- 
tion of the East Anglian light railway scheme was held at the 
King’s Head Hotel, Diss, on Friday last. A number of reso- 
lutions in favour of the line from district and parish councils 
were read, and it was resolved that the line taken from 
Wattisfield to Lower Rickinghall Church, or thereabouts, and 
then to Redgrave and Diss. A portion of the estimates hare 
been prepared, and the cost of that portion between Thurston 
and Stanton is estimated to cost about £4,848 a mile, and that 
from Stanton to Attleborough £4,700 a mile. It is stated 
that the line will be 37 miles in length. The total cost will 
be about £180,000, and the probable cost of rolling-stock 
£15,000. At a meeting of inhabitants of Walsham-le- Willows 
on Monday a resolution was passed approving of the line. 
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LEGAL INTELLIGENCE. 


PRIVY COUNCIL APPEAL. 


Amongst the cases to come before the Judicial Committee of the 


Privy Council during this session is an ap 
The plaintiffs are the National Telephone Company, while the 
defendants are the Constables of St. Peter Port. The plaintiffs are 
appealing against a decision of the local Court in refueing to 

ow their claim against the defendants for cutting down certain 
of their telephone wires. 


from Guernsey. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN EXTENSION TELEGRAPH. 


The half-yearly meeting of the Eastern Extension Telegraph 
Company was held on Wednesday ab Winchester House. 

The Marquis of Tweeddale (the chairman), who presided, said 
that the gross revenue showed an increase of £47,000. The 
working expenses had increased by £4,400, owing to the openin 
of new stations in the Philippines. After paying the usua 
interim dividend of 5s. for the half-year and transferring £5,000 
to a 8 fund and £100,000 to reserve, £13,299 was carried 
forward. The reserve fund had been debited with £69,000 in con- 
nection with renewal work on the Saigon-Hong Kong cable. The 
new cable would be laid on the West Coast of Africa, 

The report and accounts were adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Prayo (Cape Verde Islands).—The Municipal Authorities 
10 tenders for ligbting the town by electricity by Jan. 30, 


Leeds.—The Corporation invite tenders for wiring, electric 
lampe, switches, and fittings required ab the Union-street Baths. 
‘Tenders by noon on 13th inst. 

Glasgow. — The Corporation Electricity Department invite 
offers for 10 miles of 2in. cast-iron pipes by Nov. 20. Further 
particulars in our advertising columns. 

Bury St. Edmunds.—The Town Council invite tenders from 
persons pre to wire and fix electric light fittings to certain 
public buildings. Tenders by 22nd inst. 

Felsted.—The Governors of the Felsted School invite tenders 
for the supply and erection of various plant by Nov. 27. Full 
particulars appear in our advertising columns. 

Salford.—The Electric Light Committee invite tenders for the 
electrical bonding of the tramway rails. Tenders by 16th inst. 
Full particulars in our advertisement columns. 

Hackney.—The Electric Lighting Committee are prepared to 
receive tenders for refuse destructors (to deal with the whole of 
the refuse of the parish). Tenders by Dec. 12. 

Newoastle-upon-Tyne.—-The New Tramways Committee of the 
Corporation invite tenders for supply of two 200-h.p. generators 
required next year. Tenders by noon on Nov. 30. 


Wimbledon.—The Urban District Council invite tenders for the 
supply and erection of two 350-kw. ateam alternators. Tenders by 
22nd inst. Fall particulars in our advertisement columns, 


Chorley.—The Chorley Joint Hospital Board invite tenders for 
telephone installation and electric wiring and fittings ab the 
infectious diseases hospital, Heath - Charnock. Tenders by 
18th ineb. 

Greenock.—The Board of Police invite offers for leasing the 
lines of tramways within the burgh, and converting the same 
into an electric traction line on the overhead trolley syatem, by 
23rd insb, 

Manchester.—The Town Hall Committee invite tenders for the 
supply of eight electroliers for the city police courts. Particulars 
can be obtained on application to Mr. Rison, Town Hall, 
Manchester, 

Middlesbrough —Tho Electric Lighting Committee are pre- 

j to receive tenders for the supply and erection of condensing 
plant and pipework by Nov. 22. Further particulars appear in 
our advertising columns. 

Glasgow.—The Corporation invite tenders for tne supply and 
erection of two 800-b.p. compound vertical auxiliary engines for 
their new power station at Port Dundas by Nov. 14. Further 
particulars in our advertising columns. 

Chiclara de la Frontera (Cadiz).—Tenders are invited for an 
electric lighting installation and the working of the same for five 
years. Specifications are to be obtained from and tenders 
addressed to the Municipal Authorities of the town by Nov. 23. 

Portsmonuth.—The Corporation invite tenders for the supply 
and delivery of 40, 60, or 80 electric tramcars. Specification, etc., 
can be obtained on application to Mr. E. Rotter, A. M. I. C. E., 
tramways engineer, Town Hall, Portsmouth. Tenders by 17th 
ins 


‘tenders for supply and erection of a 400 kw. steam 


Hoylake and West Kirby.—The Urban District Council invite 
tenders for boilers, engines, switchboards, batteries, transformers, 
etc. Particulars may be obtained from the consulting engineer, 
Mr. T. L. Miller, 7, Tower-buildings, Water-street, Liverpool. 
Tenders by Nov. 15. 

Swansea.—The Corporation invite tenders for the supply and 
erection of the following plant included under this contract: 
five Lancashire boilers, with jet condensing plant, feed pumps, 
economiser, piping, etc. Tenders by 20th inst. Full particulars 
in our advertising columns. 

Wolverhampton.—The Lighting Committee are prepared to 
receive tenders for the supply, delivery, and erection at the 
Wolverhampton Corporation Electricity Works of two 500-kw. 
direct-coupled generating sete. Tenders by 13th inst Full 
particulars appear in our advertising columns, 

Accrington.—The Corporation invite tenders for the supply 
and fixing, in connection with their electricity works within the 
borough, of the various electrical cables, wires, street boxes, and 
connectiong in or under certain streets within the area of supply. 
Tenders by 18th inst. Full particulars in our advertising columns. 

York.—The Directors of the North-Eastern Railway invite 
tenders for the erection of a combined electric lighting and 
hydraulic pumping station, including chimney 120ft. high, at 

ork. Specification, etc., may be obtained on application to Mr, 
aaa ll, the company’s architect, at York. Tenders by 

ov. 15. i 

Pontefract.—The Guardians invite tenders for the proposed 
electric lighting of the workhouse and infirmary buildings and 
premina including combined engines and dynamos, storage 

attery, main cables, and the wiring of the buildings complete. 
Tenders by 24th insb. 


Full particulars in our advertisement 
columns. 


—The Guardians invite tenders for electric light wiring 
and fitting work for their workhouse, infirmary, and union offices. 
A copy of the specification and forms of tender may be obtained of 
Mr. A. W. Sclater, A. M. I. C. E., 182, Oxford-street, London, W., 
on payment of a deposit of £2. 2s., which will be returned to 
persons sending in bona fide tenders and returning the specifica- 
tion. Tenders by 5 o’clock p.m. on Nov. 13. 

Poplar.—The Board of Works for the Poplar District invite 
tenders for the laying of a system of mains upon the solid system 
for the distribution of continuous current upon the three-wire 
system. About 17 miles of five-core network cable and about six 
miles of six-core feeder cables will be laid, in addition to the 
supply of service cables and accessories. Tenders by 16th inst, 
Full particulars appear in our advertising columns. 

Mistrettra (Italy).—The Secretary of State for Foreign Affairs 
has received a dispatch from her Majesty’s Consul at Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
electric lighting in that town. Such particulars as have been 
received may be examined on personal application at the Com- 
mercial Department of the Foreign Office any day between 
IIa. m. and 5 p.m. , 

London, 8.E.—The Vestry of St. Mary, ewan invite 

yoamo and 
continuous-current transformer for the electric lighting station ab 
Penrose-street, Walworth-road. Specifications may be obtained 
from the engineers, Messrs. Kincaid, Waller, and Manville, 29, 
Great George- street, Westminster, on payment of a fee of £5. 5e., 


which sum will be returned on the receipt of a bona fide tender, 


Tenders by 13th insb. 

Birkenhead.—The Corporation invite tenders for the con- 
struction, supply and delivery of 13 single-deck and 31 double- 
deck electric motorcars for tramways. Specifications and particu- 
lars, prepared by Mr. Charles Browuridge, A. M. I C.E., borough 
engineer and surveyor, and Mr. William Bates, A. M. I. E. f., 
electrical engineer, can be seen, and forme of tender obtained, on 
application at the office of the Borough Engineer and Surveyor, 

own Hall, Birkenhead, upon deposit of the sum of £5. 5a., which 
will be returned on receipt by the Corporation of a bona fide 
tender. Tenders by Nov. 14. 


RESULTS OF TENDERS. 


Pontypool.— The Urban District Council bave decided to take 
six arc lamps from the electric light company at £15 per lamp. 

Salford. The Corporation have accepted the tender of Messrs. 
Galloways, Limited, Manchester, at £15,200, for supplying 
boilers, fittings, and superheater for the Strawberry-road electric 
station. 

Wigan.—The County Borough Council have entered into a 
contract with Messrs. Picksley, Sims, and Co., Leigh, for a supply 
of boxes to be used in connection with the installation of the 
electric light at £586. 4s. 2d. 

Birkenhead.—The Corporation have accepted the tender of 
Messrs. Holme and Green, 10, Benson-street, Liverpool, at £4,813, 
for constructing and erecting a new electricity generating atation 
ab the South End destructor depot. 

Bermondsey.— The Vestry have accepted the tender of the 
National Electric Wiring Company, 8-10, Charing Cross-road 
S. W., at £408 14s., for various work and material to be provided 
and erected for the fitting of the electric light at the town hall. 

Battersea,—The following contracts are recommended for 
acceptance: Edisun and Swan United Electric Light Company, 
switchboard and boosters; J. Spencer and Co., overhead travel- 
ling crane; Edwards and Barnes, steam-pipes, etc. ; H, Young 
and Co., steel girders, joists, bolts, etc, | — 1 
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BUSINESS NOTES. 


. Wakefield Trams.—The tramway scheme has been shelved.. 


Penzance Lighting.—The Council’s application for a provisional 
order has just been issued. 

: Staford Lighting.—The market buildings will be lighted by 
electricity at a coset of £230. 

Brierley Hill Lighting.—The Urban District Council are apply- 
ing for a provisional electric lighting order. 

British Electric Traction Co.—Mr. Charles S. Drummond has 
been appointed a director of this Company. 

Bath Lighting.—The Council are discussing the advisability of 
providing for the public lighting of Charlcombe. 

Redruth Lighting.—Mr. Pressland is to meet the Council iu 
order to discuss the electric lighting of the town. 

Nantwich Lighting.—The Urban District Council have decided 
to apply to the Board of Trade for an electric lighting order. 

Lénceln Trams.—The Town Council have decided to promote a 
Bill authorising the construction and working of electric tramways. 
` Liverpool Trams. — The electric tramway service between 
oe Walton, and Castle-streepb was commenced on 

ov. 5. . 

St. Beswells (Rexburghshire).—A scheme is on foot for light- 
ing the village of St. Boswells and the surrounding district by 
electricity. 

Grays Lightiog.— An enquiry has been held into the Council's 
application to expend £13,000 for electric lighting, conversion of 
gas lampe, etc. 

Halina. — With regard to the stoppage of the electricity supply 
on Nov. 6, it was stated that the fault was in connection with one 
ef the generators. 7 

' Chertesy.—The Woking Electric Su ly Com pany intend to 
apply for a ebay order for the iik ting of the weatern 
boundary of Cherteey. 

_ Seuthwick Lighting.—A committee has been appointed to join 
Shoreham and Portslade in discussing the advisability of obtaining 
powers for electric lighting. 

Wigan Lighting.—The Electric Light Committee have agreed 
to wire the library buildings so as to be ready for lighting them 
ab the earliest opportunity. 

Warrington Lighting.— Major General Crozier held an enquiry 
on Tuesday into the application of the Town Council to borrow 
£45,000 for electric lighting. 

Belton Trams.—A successful trial has been made with the 
electric cars, and it is vel a that in a few weeks three routes 
will be available to the public. 

Bradford-oa-Avon.—The Urban District Council have received 
an application with r 
electric cable through the street. 

Berwick-on-Tweed.—The Cor 

uestion of electric lighting. 
pbell Swinton to advise them. 


Dolgelley Lighting.—The Urban District Council have decided 
to take a poll of the ratepayers before proceeding with their scheme 
for lighting the district with electricity. 

Heaton Norris Lighting.— Notice appears in the London Gazette 
of intention to transfer the Urban District Council’s electric light- 
‘ing order to the Manchester Corporation. 

Ripley Lighting.—The resolution proposed at the last meeting 
of the Urban District Council, that the Council take stepa to 
obtain a provisional order, was lost by one vote. 

Nelson Lighting.—Colonel J. T. Marsh, R.E., will hold an 
enquiry to-day into the application of the Corporation for sanction 

‘to borrow the sum of £12,000 for electric plant. 


Glasgow.—The Telephone Committee are asking the burghs 
included in the area to again paas resolutions approving of the 
Corporation’s application for a telephone license. 


Battersea.—The Vestry have decided to join in the pro 
conference of metropolitan authorities with regard to the laying 
of underground telephone cables by the General Post Office. 


Ipswich.—At the last meeting of the Town Council resolutions 
were passed aathorising the Parliamentary Bill Committee to take 
steps necessary for completing the purchase of the tramways. 


Romford Lighting.—The Council have passed a resolution 
agreeing with the proposal of the Romford Urban Council to 
apply for a provisional order under the Electric Lighting Acts. 


Wellizgborough.—The Urban District Council have 8 a 
resolution in favour of the proposal of the Britieh Electric tion 
Company for a circular tramway through Wellingborough and the 
neighbourhood. 

Exmouth Lighting.— Mr. Hammond’s estimate is £16,000, which 
he thinks would produce £2,450 for 5,000 lights charged for at the 
rate of 3d. per unit, or a groes profit, after deducting working 

expenses, of £1,200. 

Bradford Trams.— The traffic returns for the week ended 
Nov. 5 were £348, as againat £267 in 1898, showing an increase of 
£79. The total receipts are £21,263 (received too late for 
classification on p. 608). 

Devonport Trams.—The ceremony of turning the first ‘‘ sod” 
of the new Devonport and district tramways took place on Nov. 7 
ab Camel’s Head in the presence of a representative number of 
local officials and others. 


ration are considering the 
hey have retained Mr. A. A. 


ard to the laying of a permanent main 


Croydon Trams. The Corporation having purchased the local 
tramways have agreed to equip them on the overhead system of 
electric traction, and to lease the undertaking to the British 
Electric Traction Company, Limited. 

Winchester. — The Winchester Electric Light and Power 
Company, Limited, are now wiring consumers’ houses free of 
charge in consideration of consumers paying an extra charge of 
$d. per unit for the current supplied. 

Exeter Lighting.—The electric lighting accounts for the 
show a surplus of £548 ; 2450 in to be entries to the reserve 
account, which will make that fund £1,200; and the balance will 
be carried forward to the next account. 

Barnard Castle Lighting.—The Urban District Council have 
agreed to the application of the Northern Counties Electricity 
Supply Company, who propoee applying for a provisional order to 
erect an installation at Barnard Castle. , 

Partnership. —Messrs. Niblett and Sutherland have taken into 
partnership Mr. E. Marcuson, and will henceforth trade under 
the style of Niblett, Sutherland, and Marcuson at their old 
address, 61, Chandos-street, Strand, W.C. 


Carlisio Lighting.—The Electric Lighting Committee have 
decided to extend the cable along Chiswick-atreet from its present 
termination in Lonsdale-street to Currie-street and then to Chate- 
worth-square, at a coat not exceeding £150. 


Persgnal.—The Hastings Electric Lighting Committee have 
appointed Mr. C. S. Pasley, formerly one of the assistants ab the 
Weatminster Electric Supply Company’s works, to fill the vacancy 
of assistant engineer. There were 67 applications. 


Barnsloy Trams.—The Town Council have decided to promote 
a Bill in Parliament next session to empower the Corporation to 
construct, work, and maintain street tramways in or near the 
borough, to be worked by electrical, steam, or other power. 


New Company.—The Wearwell Motor Carriage Company, 
Limited, bas been registered with a capital of £5,000, and 
object is to manufacture let on hire, and deal in motors of every 
description, and to carry on the business of electricians, ete. 


Birstall Lighting.—The Birstall Chamber of Commerce have 
decided to ask the District Council whether they pro to i 
down an electric lighting plant, or, as an alternative, whe 
they would combine with some other district for the same purpose. 


St. Annes Lighting.—We learn that the work of ponei 
estimates and plans for the electrical installation is being pu 

on with all speed. When these are ready application will be made 
to the Local Government Board for powers to borrow the necessary 
amount, 

Battersea Lighting.—Arc lamps and posts, which will increase 
the Veetry’s projected lighting expenditure by £5,381, are to be 
erected shortly. This includes 55 new arc lamps and the requisite 
mains. Forty-eeven of the arc lampe formerly proposed are w be 
omitted. 

Motor Dust-Vans.—The Strand Board of Works on Wednesday 
decided that a motor duet-van be employed on trial for two weeks. 
They estimated that a motorcart of three tons weight would effect 
a saving of £232 a year in the cost of dust collection and street 
watering. 

Coventry.—In their application to Parliament for further 
powers the City Council have decided to include provision for 
enlarging the powers of the electric light department in several 
respects having reference to fittings and charges to casnal 
consumers. , 

Dublin.—The Dublin Districd and Provincial Electricity Cor- 
poration has made a proposal to take over and work tbe Dablin 
electric lighting underta ing, but there appears to be no intention 


of allowing bhe electric lighting to go out of the hands of the 


Corporation. 

Spennymoor Lighting.—A special meeting is to be held for the 
purpose of complying with the rules of the Board of Trade, in 
order that the Council may give their consent to the Northern 
Counties Electric Supplies Company to establish electric works io 
their district. 

SheMield Telephones.—It is pro to give to the National 
Telephone Company six monthe’ notice to terminate the agreement 
subsisting between the company and the Corporation with refer- 
ence to the laying by the former of underground telephone wires 
in public streets. 

Elland Trams,—With regard to the extension of the Halifax 
tramways to Elland we learn that the only point of difference now 
remaining between the two authorities is whether or not Elland 
shall have the option of supplying the current to drive the tramcatt 
over their own roads. 

Hacknoy.—The Vestry have decided to send delegates to the 
conference of metropolitan local authorities which has been con- 
vened in order to discuss the question of granting consent to the 
Postmaster-General for the laying of conduite for underground 
telephone cables, etc. | 

Malton Lighting.—The Urban District Council have consented 
to the application of the Northern Counties Electricity Supply 
Company for permission to go to the Board of Trade for a pro- 
visional order to erecd electricity works in the district, and to 
supply the electric light for public and private use. 

Barnsley Lighting —Colonel W. Langton Coke, M.I.C.E., beld 
an enquiry on Wednesday into an application of the Town Councl 
to borrow £3,661 for the purpoee of installing the electric light 
into the Harvey Institute, the corn exchange, the market weigh- 
house, the registrar's house at the cemetery, and the public batts 
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Cliften (Works).—The contract for the electric lighting of the 
North Riding of Yorkshire Lunatic Asylum has been given to 
Messrs. Crompton. Mr. A. A. Campbell Swinton is the consulting 
engineer. 

Macclesfield Lighting.—At their next meeting the Council will 
discuss Mr. J. G. Newbigging's report recommending that the 
Council apply for a provisional lighting order this year, work the 
same themselves, and borrow £20,000 for that purpose. He recom- 
mende the adoption of the three-wire direct-curreot low-tension 


system. 

Ilfracombe Lighting.—Owing to a protest entered by owners of 

property in Greenclose road against the purchase by the Council 
of the Hermitage as a site for the electric lighting station, the 
General Purposes Committees recommendation that the site be 
purchased for £2,800 was rejected at the last meeting of the 
Council. 
New Issue.—The Brush Electrical Engineering Company are 
making an issue of £125,000 44 per ‘cent. perpetual second deben- 
ture stock in order to redeem the outstanding £50,000 44 per cent. 
redeemable second debenture stock, to pay off bank loans, and 
to provide for further extensions to the company’s worke at Lough- 
borough. 

Sale Lighting.—The District Council have received a letter 
from the Board of Trade 
revocation of the lighting order until June 30, 1900. Permission 
has been granted to the Altrincham Electric Supply Company 
to supply three houses within the Council’s district subject to 
certain undertakings. 

Tunbridge Wells Lighting.—In view of the proposed very large 
extension of the system of electric lighting at Tunbridge Wells, 
Sir W. H. Preece visited the town on Wednesday. It is proposed 
to considerably enlarge and develop the central generating etation, 
and to this end the Cor 
sanction to the needful loans. 


Tipton Trams.—Ab a recent meeting of the District Council 


the Tramways Committee presented a report dealing with the 
pro s of the British Electric Traction Company with regard 
to the tramways of the district. After discussion ib was decided 


to defer concluding arrangementa with the company so as to give 


them an opportunity of offering a wayleave. 

Ipswioh.—A meeting of the ratepayers of the borough has 
approved the pro action of the Town Council with regard to 
the purchase and extension of the tramwaye at a total coat of 
£82,780. It was stated daring the meeting that as the Council 
had just decided to establish electric lighting, arrangements for 
electric traction would thereby be facilitated. 

Dawlish Lighting.—The Urban District Council have adopted 
the report of Mesers. Taylor and Field, electrical engineers, 
estimating £4,360 as the cost for the installation of electric light, 
exclusive of site, and bave resolved to proceed with the obtaining 
of a 5 order, provided their resolution is approved of by 
a public meeting of ratepayers called for Saturday next. | 
Batiey Trams.—The British Traction Company, whose applica- 
tion in December will include 22 miles of , are surveying at 
Batley, and intend applying for powers to run a branch from their 
main line down Healey. lane to Batley Market-place. It. is expected 
that the negotiations now pending between the company and 
Dewsbury Town Council will lead to an amicable settlement. 

Chiswick.— At the last meeting of the ‘District Council the clerk 
reported that-the telephone poles belonging to the National Tele- 
phone Company in Homefields had not been removed in accordance 
witb the notice served on the company on July 28 last, and which 
notice had now expired. It was ugreed to inform the company 
that if not removed forthwith the poles would be taken down. 


Strand.— At Wednesday’s meeting of the Strand Board of 
Works a letter was read from the Postmaster General stating that 
as no authority had been conferred by bim upon the National 
Telephone Company to construct telegraphe in the county of 
London the company commite a nuisance, and is liable to legal 

roceedings in disturbing a s:reet though with the consent of the 
focal authority. 

Bervie.—Owing to the generosity of Provost Gibb, who supplied 
the power and the whole of the fittings gratis, the Kirk Session 
has been enabled to introduce the electric light into the parish 
church. The light was turned on for the first time last Sunday. 
The inatallation has been carried out by Mr. Vandore, of Vandore 
and Co., 15, Castle-street, Dundee, in a very efficient manner. The 
Church is lit with 35 lamps of 66 c.p. and three of 32 c.p. 

Wellingborough. — Pians and estimates from Messrs. Mason and 
Co., of Manchester, for a refuse destructor at £1,480, are before the 
Highways and Lighting Committee of the Urban Distriot Council. 
The committee, who recently visited Loughborough and Kidder- 
minster to view the electric lighting works, have reported that they 
are of opinion that the Council had acted wisely in relegating 
their powers with regard to the establishment of such works. 

Hart Cells.— We learn that the Edison and Swan Company 
have just concluded an arrangement with the Hart Accumulator 
Company whereby they are granted the sole agency for this firm's 
accumulators and manufactures in Glasgow and Dublin. Any 
enquiries for the Hart cells from these centres the Edison and 
Swan Company ask should be sent to their Glasgow and Dublin 
branches, 153, West George-street, Glasgow, and 12, Dawson- 
street, Dablin. 

Berwick Lighting.—The Sanitary Authority have received a 
letter from Mr. Campbell Swinton stating that the Electric Light 
and Distribution Company did not intend to proceed with their 

order for the lighting of the barough, and snggesting 


that. the Lighting Committee should meet a re 
Edmundsons Electricity Corporation. 


authorised 
nothing further has been done as yet. 


agreeing to postpone the quest ion of the 


ration seek the Local Government Board's 


ntative . of 
The committee not being 
to enter into any arrangement with Edmundsons, 


Derby Trams.—A cheque amounting to £32,000 was paid over 


on Nov. 1, and by that the entire business of the tramways became 


the absolute property of the Town Council. On the date men- 
tioned the Tramways Committee were conducted. on ope of the 


new cars along the entire route under the guidance af Mr. F. 


Harding, the manager. Afterwards they were entertained to 
luncheon at King’s Café, St. Peter's-street, by the chairman 


of the committee (Alderman Duesbury). | 


Bankı uptey Proceedings.—Mr. Sydney F. Walker, eleotrica 
engineer, Cardiff, who has filed his petition, was again examined 
on Nov. 5 at the Cardiff Bankruptcy Court (before Mr. Registrar 
Cousins). Mr. Belcher, who appeared for the trustee, complained 
that debtor had not complied with the order made upon him ab 
the last Court to supply details showing how he made up the totals 
in his deficiency account, and the examination was adjourned, 
debtor to supply the required accounts by Deo. 1. 

Aberdare.—A public meeting was held at the Temperance Hall, 
Aberdare, on Tuesday. After a discussion which met with many 
noisy interruptions, a resolution depreeating the licensing of 
motorcars to private companies, and calling upon the District 
Council to run their own motorcars, was carried, only eight voting 
for an amendment to the effect that the District Council were not 
justified in spending money on any speculation, and calling upon 
the Council to license the motorcars.— South-Western Daily News, 

Aberdeen.—The Town Council have decided to apply for 
parliamentary powers enabling them to extend the tramway 
system to Ferryhill, Torry, and the bathing atation. The scheme 
embraces an extension to connect the King-street line with the 
Strabathie light railway. The total estimated cost of this, with 
the reconstruction and electrical equipment of portions of the 
existing systems, is put at £124,002. Application is to be made 
to Parliement for power to borrow a sum not exceeding £150,000 
with which to earry out the work. i | ‘ 

Gomersal.—At the meeting of the District Council it transpired 
that negotiations had been going on between the Council and the 
British Electric Traction Company, with the view to the construc- 
tion of a branch tramway to Gomersal in connection with their 
intended line from Dewebury to Cleckheaton. An agreement was 
eubmitted for the Council's seal under which the company under- 
take to apply for powers in the ensuing session of Parliament, and 
to carry out the works within two years of the date of the order. 
The recommendation was adopted. SERN 

Nuneaton Lighting.—The Urban Distrivt Council are applying 
for an electric lighting provisional order under the Electric 
Lighting Acte, 1882 to 1888, to authorise the Council to purchase 
the undertaking of the Nuneaton Electric Company, Limited, 
who obtained an order from the Board of Trade in 1898 ; and also 
to authorise the-Council to supply electricity for public and private 
purposes, and to supply electrical power and energy within the 
district of the Council, which comprises thé parishes of Nuneaton 
and Chilvers Coton, in the county of Warwic 

Lianelly —The Llanelly Council on Monday adopted a report 
recommending an agreement with the British Insulated Wire 
Company, Limited, by which the company will supply current for 
lighting at 6d. per unit; for heating and power, at 2d. per unit; 
and for public lighting, at 44d. per unit; the charges to include 
the cost of wire and plain Gittings, and, so far as public lighting is 
9 the cost of wiring for public buildings, eto., the pro- 
vision of extra poles for street - lighting, lantern, and, all wires and 
cables. The cost of the scheme is estimated ab between £80,000 
and £100,000. oe Se 

Glasgow Trams.—Colonel Sir Francis Marindin and. Mr. Trotter 
visited Glasgow on Wednesday to inspect the extension of the 
electric tramways recently completed from Glasgow Cross to 
Govanhill. With regard to the electric car accident, it is stated 
in explanation that at the time the streets were very slippery, 
and the driver in coming down Weat Nile-street lost control of 
the car. The brake power was ample, and was found to be in 
good working order, but there was an error of judgment in the 
manner in which the brake was applied. The brake the driver 
was using was perfectly sufficient for all that was wanted, if he 
had used it judiciously. 

Appointments Vacant.—The Huddersfield Electricity Com. 
mittee invite applications for the position of electrician-in-charge 
at their electricity supply station.— The Aberdeen Town Council 
require a mains engineer. — The Wimbledon Urban District Council 
require an assistant engineer at their electricity works.—The 
electricity department of Bristol have vacancies fur improvers who 
have had a thoroughly scientific education and practical expe- 
rience in engineering workshops.—A draughtsman used to working 
out details and strength of superstructures in iron and brickwork 
is required at the Bristol electricity works. Particulars of these 
vacancies appear in our advertisement columns, l 

Dundee. —The first annual supper of the employés of Dundee 
electricity station was held on Nov. 1 in the Royal British Hotel, 
Ex Provost Brownlee presided, and he was supported by Meesrs. 
W. H. Tittensor, chief engineer; John Lambert, chief outside 
assistant; and J. H. Mackail, chief inside assistant, After the 
repast the chairman delivered an address, in the course of which 
he gave a brief account of the history of the electric supply of the 
city and the many difficulties that had had to be contended 
against. Mr. Tittensor proposed the toast of the assistant engi-. 
neers, and spoke highly of the staff under his charge. Mr. Mackail 
acknowledged, Songs were given by various employée, ete, 
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' St. Marylebene.—At the meeting of the vory last evening 
a report was submitted by the Parliamentary Committee with 
respect to a report from Meesrs. Whamond, Williams, and Co. as 
to the valuation of that portion of the Metropolitan Electric Supply 
Company's undertaking situated in St. Marylebone, recommending 
that, having considered Messrs. Whamond, Williams, and Co.’s 

aod having conferred with Mr. Manville (electrical engi- 
neer) and Mr. Williams thereon, the Parliamentary Committee be 
empowered to continue negotiations with the Metropolitan E'ec- 
tric Supply 3 for purchase, and that the engineers and 
accountants be asked to formulate a joint report on the dnancial 
prospects should the Vestry acquire the West London undertaking. 


Lecture.—On Tuesday evening last Mr. Ernest T. Williams, 
assistant electrical engineer at King’s Lynn, gave a lecture to 
the members of the U Chapel Mutual Improvement Society, 
Manchester, on ‘‘The Rival Systeme of Electric Tramway 
Traction.” Manchester hopes before long to electric 
trams, and for some time past a controversy has been waging in 
the city newspapers on the relative merits of the different systems. 
Consequently considerable interest was attached to Mr. Williams' 
lecture. He recommended the Manchester citizens to rest assured 
thad in carrying out the trolley system of tramway traction the 
Electrical Committee of the Manchester Corporation were, under 
acy circumstances, adopting the most reliable system for their 
city. 

Lenden County Councll.—It is intended to inolude in the 
Tramways Bill to be promoted by the Council next session powers 
for the Council to construct a double line of tramway, to be 
worked by means of an underground system of electrical traction, 
along Millbank-street, after the widening of that thoroughfare to 
70ft. shall have been effected. Applications to lay, mains have 
been granted on the usual conditions to the Blickheath and 
Greenwich District Electric Light Company, the Charing Cross 
aml Strand Electricity Supply Corporation (under the Holborn 
and St. Giles’s Order, 1898), and to the Vestry of Sb. Pancras. 
Mains are also being laid by the Whitechapel District Board 
under the Whitechapel Order, 1892) and the South London 

lectric Supply Corporation (under the Lambeth order). 


Telegraph Rates.—Sir Edward Sassoon, M.P , chairman of the 
Impérial Telegraph Committee of the House of Commons, delivered 
bis address on Tuesday as president of the Folkestone Chamber 
of Commerce. He directed attention to the heavy cable charges 
between the United Kingdom and the Colonies, and contrasted 
the high rates to India to those of the Continental land lines 
(Laridon and Fao, 64d. per word ;‘thence by cable to India, a third 
of the distance, 4s.), and said now that the knitting bee ibe of 
the component parts of the Empire was taking place, a cheap and 
rapid communication to all parte was more t ever necessary. 
Sir Edward concluded by expressing the hope that all Chambers 
in the Empire interested in the cheapening of rates would forward 
resolutions to her Majesty’s Government in order to strengthen the 
hands of those who were working in that direction.—Morning Post. 


Yarmouth .—Mr. G. W. Willoocks held an énquiry on 
Friday last into an spplioation for a further loan of £27,009 for 
purposes of electric lighting. The Borough Surveyor pointed 
out that the work was cOmmenced in 1894. and all expenses of 
running and interest had been met, and £3,524 of the loan had 
been repaid. The total capital expended on the works was 
£38,615, and the Corporation had received sanction to borrow 
£40,000, the balance being kept in reserve to meet the require- 
ments of additional ocstomers. With regard to the current year 
the sum of £77 had been earned in the two worst quarters, an 
he estimated that a sum of £500 would be earned by the under- 
taking during the coming . The reason for the application 
was the immediate need of extra plant for private and public 
lighting in Yarmouth and Gorleeton, and for the supply of motive 
power for the trams. 


Liverpool to Manchester.— Another step has been taken 
towards the realisation of the scheme for an eléctrico railway 
between Manchester and Liverpool. We understand that a 
syndicate is 30g formed, with a capital of £40,000, to get the 
n Act Parliament to make and work a high-speed 
electric railway on Behr's mono-rail system. The Exploration 
Company have requested Mesers. Mather and Platt, Limited, to 
give them the aivantage of their wide experience and resources in 
carrying out at their works such testa of electrical plant as may be 
found n , and in perfecting details of the same; and in 
consideration of their having agreed to do so the Exploration 
Company have entered into the preliminary contract with Messrs. 
Mather and Platt for the construction of the electrical and power 
plant for the proposed railway upon terms which the directors 
consider satisfactory. 


Littlehampten Lighting.—A special meeting of the Urban 
District Council is to be held to consider an offer from Messrs. 
W. R. Lees and Co., electrical engineers, Douglas, who have asked 
the Council to sanction their application for a provisional order to 
supply electric lighting to the town. They offer to lay down 
plant which would supply probably from 2, to 3,000 lamps for 
a start, and propose to enable the Counoil to purchase the under- 
taking after 21 years, merely ab their cost, as a dead and not as a 
goleg concern. Bub calculating that the undertaking sbould pay 
at the rate of 5 per cent., should it prove at the end of the 21 
years that it had paid less than that amount, if the Council 
wished to purchase it they would have to make up the difference 
between the actual interest and 5 per cent. The maximum 
charge for the electric 5 be a per aga They 1 5 
quite prepared to orw oub the ho in 0 
public lighting. . n 


Shefisid Trams. — The report of the Tramways Committee 
adopted at the last meeting of the Town Council contains a repor 
by a sub-committee which had been considering a suggestion of 
the Works and Extension Sub-Committee of the Electric Light 
Committee that a conference should take place as to the laying of 
electric pipes for further extensions with the view of preparing 
for ultimate lighting by electricity, and it was agreed that the two 
sub-committees should meet on an early date. With reference to 
tramway extensions, the committee recommended that power be 
included in the Bill to be promoted by the Corporation in the 
session of Parliament of 1900 for the following: tramway com- 
mencing with a junction with the proposed tramway in Psalter- 
lane at the top of Cowlishaw-road, proceeding along Cowlishaw. 
road and Janction-road, and terminating by a junction with the 
existing tramway in Eccleeall-road and Hunter's Bar. 

Belfast Trams.—At a special meeting of the Council on Tuesday 
a resolution of the Council in committee as under was confirmed : 
„That the committee, after investigating the figures submitted by 
Alderman Pirrie, and considering the great public advantage that 
would accrue from the acquisition of the tramway undertaking, 
both from the point of public convenience and financially, is of 
the opinion that the undertaking should be acquired on terms at 
the earliest ible opportunity, but as the town clerk advises it 
is not possible to obtain a Bill for this purpose during the present 
session, the matter be postponed.” The tender of Messrs. Dick, 
Kerr, and Co., Limited, has been accepted for tramway rails, 
subject to confirmation by the Council. It bas been resolved that 
the entire worke as to the execution of the platelaying, concreting, 
and paving in connection with the tramway extensions be done by 
the Corporation, and that the surveyor be authorieed to make all 
necessary arrangements for the efficient carrying out of same. 

Exmouth.—A special meeting of the Urban Council has been 
held to consider the preliminary report by Mr. Robert Hammond 
on the question of electric lighting. Mr. Hammond, who thought 
that electric lighting should prove a success in Exmouth, esti- 
mated for the actual laying of the mains and branches for really 
first-class workmanship and plant throughout a sam of £3,731. 
As to the generating plant, he calcala the total coat for the 
boiler-houee, £810 ; engine-house £4.000 ; pipes, £500 ; altogether, 
£5,300. He had estimated £3,200 for the building. The scheme 
would embrace 18 arc lampe, and, as the committee bad iv- 
structed him, the cables and maine would be carried along 
the streets for the purpose of private lighting, so they coald 
deal with public lighting en route. For house connections 
and meters he had estimated £1,000, and with incidental 
expenses in the carrying out of the scheme the total was 
£16,000. Touching on the probable financial resulte, Mr. 
Hammond said he had estimated for 5,000 lamps, which would 
give a revenue of £2,450 charged ab 6d. per unit. and leaving è 
profit of £1,200. If they borrowed at the rate of 3 per cent. they 
would have to have a sinking fund of 6 per cent. to extend over 
25 years, which would amount to £960 and leave a sarplus of 
E284. After hearing the report, the Chairman said the only 
thing to do was to get on with the scheme at once. 

Catalogues. We have received from the British Thomson- 
Houston Company their pamphlets Nos. 46 and 47, which deal 
with slow and moderate speed motors for powers varying from 
l4 h.p. up to 95 h.p. The smaller-size motors are described in 
pamphlet No. 47. These machines are all made of the multipolar 
type, the smallest motors having four poles projecting inwards 
from a circular yoke base. The whole of the field casting is 
steel; the end ree which support the 1 are 
according to whether the motors are to be wholly enclosed or not. 
The armature conductors are all wound on formers, and after 
insulation dropped into the recesses in the armature core. Ia 
this respect the motors resemble those used for tramway working. 
The commutators and brush-holders are aleo of the traction 
type, and the motors are so designed that they will run ander 
any load without alteration of the lead of the brushes. We notice 
that these smaller motors are made for five different 
voltagee—viz , 110, 125, 220, 250, and 500 volte respectively. Is 
order to get the same output from the motors, the s has to be 
slightly increased with the increase of voltage. Thus a 10-bp 
motor which runs at 600 revolutions ab 110 volte is listed st 
800 revolutions for 500 volte. Some interesting illustrations are 
given showing the application of these motors for power distribe- 
tion ab Cork. All the motors are made strictly to ge, 18 
order that the different parts may be interchangeable. —We 
have received from Messrs. Charles Nurse and Co., wholesale, 
export, and retail plane and saw makers, tool merchants, and 
outlers, 182 and 184, Walworth-road, London, S.E., their No. 10 
catalogue of all descriptions of tools and machinery, just published 
The catalogue is a most comprehensive affair—it contains ove 
300 es, illustrations, and desoriptions of almost any conceivable 
engineers’ tool and machinery. We learn that on account of the 
great demand for their Invicta planes they have laid down a nes 
12-h.p. engine, together with additional machinery, specially to 
assist in their output. New items mentioned in this issue are 
the Utica Drop Forge Company's pliera and Messrs. C. E. Jenning? 
saws. We are informed that the catalogues will be forwarded 
post free to any address for 6d., which is scarcely more than com 
of postage, as it actually costs 4d. each for home and 7d. each for 
Colonial postage.—Messra, Green and Boulding, engineers, 105 
Banhill-row, London, E.C., have issued a new illustrated catalogee 
of their Buffalo automatic injector, metallic packing (Tripp) 
oil ups. steam-engines, valves, etc., water lifters, etc. 

Soldiers’ Wives.—Our attention has been drawn to a paragrapt 
which appeared recently in the Essex County Chronicle, and whic 
we reprint below so that others may be induced to go and d 
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likewise: A special meeting of the Arc Works Sick Benefit 


Society was held at the old works of Messrs, Crompton and Co. 
at Chelmsford on Monday evening. Mr. W. G. Bickmore, the 


secretary, reported that he had been requested to bring forward 


the question of establishing a fund for the wives and children of 
It was resolved ; 
‘that a voluntary fund be opened, and that each employé of the 
firm be asked to subscribe ld. per week during such time as may 
be necessary, and that the firm be authorised to deduct the same 


eoldiers taking part in the war in the Transvaal. 


from the wages of such employés as give their consent. The 
amount subscribed to be forwarded each week to the head office 
of the Soldiers’ Wives and Families Association. A committeo 
was appointed to eolicit signatures.” 


Gloucester.—The main-laying at Gloucester is proceeding well, 
as more than 14 miles of cable have already been laid under the 
streets, including all the necessary boxes for jointing the same up 
into a network. It will be remembered that the contract for cables 
was placed with the Callender Cable Construction Company. 
Limited. The three-wire system is being used at Gloucester, and 
the following lengths of distributors have already been laid—viz., 
2,583 yards of 4 feeder and 794 yards of -25 square inch feeder. 
These are of the triple-concentric type laid on the solid system. 
About 15,000 yards of distributing cables bave put down, of which 
about 12,000 yards are ‘l and 3,000 yards ‘15. These also are laid 
on the solid system. The arc lamp cables and the pilote are, how- 
or, lead sheathed and armoured, and laid direct in the ground. 
The pilot cables, of which some 3,380 yards have been laid, are of 
the three-core type, while the arc cables are simple concentric. 
Mr. H. Schiasse has charge of this work for the contractors. 


PROVISIONAL PATENTS, 1899. 


Ocr. 30. 


21614. Improvements in suspension insulators for the trolley 
wires of electric tramways and the like. Alfred 
Wiseman, 158, Edmund-street, Birmingham. 

21630. An electrical appliance fer working points to tram 
and railway lines. George Chappell, jun., and Henry 
Chappell, 106, Warbeck Moor, Aintree, Liverpool. 

Improvements in incandescent electric lamps. Max 
Rudolf Heide, 160, Friedrichstrasse, Berlin. 

Electrodes for arc lamps. Hugo Bremer, 42. Neuenweg, 
Barmen, Germany. (Complete specification.) 

Improvements in wireless telegraphy. William Booth 
and Johannes Schuil, 100, Clerkenwell-road, London. 

Improvements in electric cat-outs. Julius Peschek and 
Nathaniel: Edwards, 70, Chancery-lane, London. 

Improvements in systems of control for electrically- 
propelled vehicles aud trains. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(William B. Potter and Frank E. Case, United States.) 
(Complete specification. ) 


` 21684, 
21687. 
21640. 
21648. 


21651. 
devices therefor. The British Thomson-Houston Com- 
pany, Limited, 83, Caunon- street, London. (William B. 
Potter, United States.) (Complete specification.) 

Improvements in methods of and means for synechro- 
nising electric motors. The British Thomeon-Houston 
Company. Limited, 83, Cannon-street, London. (Frank 
E. Case, United States.) (Complete specification.) 

Improvements in regulating electric motors. The 
British Thomson. Houeton Company. Limited, 83, Cannon. 
street, London. (Frank E. Case, United States.) (Com- 
plete specification. ) 

Improvements in electric brakes and methods of 
operating the same. The British Thomson - Houston 
Company, Limited, 83, Cannon-street, London (Frank 
E. Case, United States.) (Complete specification.) 

Improvements ia systems of controlling electric motors. 


21654. 


The British Thomson-Houston Company, Limited, 83, 


Cannon-street, London. (Alexander S. Garfield, France.) 
(Complete specification. ) 

Improvements in systems of control for electrically- 
propelled trains. The British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (Elmer A. 
Sperry, United States.) (Complete specification. ) 

Improvements in electric train control systoms. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Charles E. Barry, United States.) 
(Complete specification. ) 

Improvements in signal systems for electric railways. 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (Samuel B. Stewart, United 
States.) (Complete specification) 

Improvements in circuit breakers for alternating eleo- 
tric currents. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Thomas J. Joha- 
ston, United States.) (Complete specification. ) 

Improvements in circuit breakers or switches of high- 
potential electric circuits. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 


21656. 


21657. 


21658. 


21658. 


21661. 


(Edward M, Hewlett, United States.) (Complete speci- 


fication.) 


Improvements in electric railways and controlling 


nea 


21660. Improvements in electric cbreuit breaters. The British 
Thomson-Housten Company, Limited. 83,'Cannon-street, 
London. (Harold W. Buck, United States.) (Complete 
specification. ) HON i 

Improvemests in electric aro lamps. The. British 
Thomson-Houston Company, Limited, 83. Cannon-streeb, 
London. (George E. Stevens, United States.) (Complete 
specification.) oi 

Improvements in electric are tamps. The British 
Thomeon-Houston Company, Limited, 83, Carninon-street, 
London. (Richard Fleming, United States.) (Complete 
specification. ) 

Improvements in elestric arc lamps. The Britigh 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Charles E. than and George E. Stevens, 
United States.) (Complete specification.) + 

Improvements in electric are lame. The Britia 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Richard Fleming, United States.) (Complete 
specification. ) 3 

Improvements in automatic cut-out for rotary electrical 
converters. The British Thomson - Houston Company, 
Limited, 83, Cannon - street, London. (Charles P. Stein- 
metz, United States.) (Complete specification.) . 

Improvements in of electrical distribution. 
The British Thomeon-Houston Company, Limited, 83, 
Cannon- street, London. (Charles P. Steinmetz, United 
States.) (Complete specification. ) 

Improvements in alternating electric current moters, 
The British Thomson- Houston Company, Limited, 83 
Cannon-street, London. (William H. Pratt, United 
States.) (Complete specification.) 

Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Elihu Thomson, United States.) (Complete specification. ) 

Improvements in alternating electric current trans- 
formers. The British Thumson-Houston Company, 
Limited, 83, Cannon-street, London. (Augustine X. 
Everest, United States.) (Complete specification.) 

Improvements in er rolating to elect:ic batteries. 
Alfred Julius Boult, 111, Hatton-garden, London. 
Edouard Perrot, France.) 

~ Oo. 31. 


216623. 
21663. 
21664. 
21665. 
21668. 
21667. 
21668. 


21670. 
21681, 


Improvements in and relating to switches for electric 
Might. Thomas Bell and Samuel Simpeon Berry, 34, 
John Dalton-street, Manchester. | . 

Improved starting and reverai 
motors. John Russell Lockie, 
Glasgow. 

Improvements ia electric railway rail-bends. Thomas 
Joseph McTighe, 24. Temple-row, Birmingham. (Date 

-applied far under Patents, eto., Act, 1883, Sec. 103, 
May 24, 1899, being date of application in United States. ) 
(Complete specification. ) 2 

Improvements in or relating to <sleetric lamps for 
earriages and Mke vebicles. Thomas Walter Harrison 
Biddle and Frank Davis Gray, 111, Habtton-gerden, 
London. aa 

Improvements in electric conducting sheaths or cover- 
ings for articles of ceramic or pulverulont materials. 
Desider Szınka and Ganz and Co., Eisengiesserei und 
Maschinen- Fabrike Actien. Gesellschaft, 45, S, uthampton - 
buildings, Chancery-lane, London. (Complete speciti- 
cation. ) l l 

Improvements in electrically-centrolled elevators or 
lifts. Harold Rowntree, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specitication.) 

Improvements in eleetric relays. Henry Harris Lake, 
45 Soutbampton- buildings. Chanocery-lane, don. 
(William Goodin Nixon, United States.) (Complete 

- specification.) 

Improvements in telephonic repeators or relays and 
circuits connected therewith and therefor. Charles 
Adams- Randall, 98 Prince of Wales-mansions, London. 

Improvements in electricity meters. William Morris 
Mordey and Guy Carey Fricker, 46, Lincoln’s-inn-fields, 
London. ` . 

Improvements in olectrical measuring instruments. 
Harry Philips Davis aad Frank Conrad, 322, High 
Holborn, London. (Date applied for nnder Patents, ete., 
Act, 1883, Sec. 103, April 1, being date of application in 
United S ates ) 

ORS Nov. l. 


Improvements in portable telephene apparatus srt 
Capel Lofft Hulden, Royal Gun Factory, Royal Arsenal, 
Woolwich, Ap 

Improvements in bracket for incandescent electric 
lamps and tho like. Richard Bayer, 106 Stoke 
Newington-road, London. (Colsman und Oo., Germany.) 

Improvements in or connected with electric aro light- 


31720. 


21730. og switch fer electric 
= 154, St.. Vincent-street, 


21742. 
21748. 


21777. 


21778. 


21780. 


21785. 
21796. 


21810. 


21844 


21862. 


21877. 


pee Alexander Vosmaer, 4, South-street, Finsbury, 
ndon. : 8 ; 
2183$. Insprovemeats in means or apparatus fer usó at tite 


. crossing points of clestrie traction trefiey wires, 
Selwyn Seafield Grant, 46, Linooln's-inn-fields,. London. 
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21881. Improvements in electric incandescence lamps, Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (La Société de Commentry-Fourchambault et 


TRAFFIC RETURNS. 


zeville, France.) a for Increase ge Sg 8 
21886. Improvements in connecting pl for electrical Line. ed Earp 
switchboards. Arthur Thomas Milnor Thomson and Ending 1899. 1808. decrease. | 1899. | 1898, 
Percy Warnford-Davis, 22, Southampton - buildings, Birmi 555 £ 7 £ £ 
Chancery-lane, London. (Complete specification.) pe ae Tram- Nov. 4 4 A 3 a + 470 1183 3291166 204 
21893. Improvements relating to electric railways, Reginald Black, L Fleetwood i 4189] 192 — 3 19 06113. 135 
Belfield, 322, High Holborn, London. Bradford City Trams Or 


Oct. 29 | 379| 263| + 116 20,915 — 
Nov. 3 |3 1392. 566 + 573 — — 
„ 5 1.0451,027 18 18,3231 
» 4 175| 165 10 7 
„ 32.6702. 275 7 395 32,093 26 
„ 3 692) 735 - 43 18,082 18, 
» 5 601| 234 + 367 18, 8938] 5,1755 
* 4 645 — ee 

Oct. 28 7,0276, 981 ＋ 1046 |295 746 261,726 
Nov. 5 /1,873/1,451] + 422 |31,139¢|30, 244c 
Sheffield Corporation „ 5 [J, 8741, 085 + 788 62, 1376 44,425 
South Staffordshire! „ 3 696| 662| + 34 29, 355027, 8866 


t Including horse cars. a Since April 1, 1899. 5 Since June 29. 
c Since Jan. 1. e Since J uly 5. 


| Nov. 2. 

21907. New or improved fllaments for iucandescence electric 
lamps. and processes for manufacturing such fila- 
ments. Charles Andrew Lee, 56, Paulton’s-equare, 
Chelsea, London. 

21923. Improvements in and relating to valves for electric 
action for organs. Stephen Richardeon, 96, Buchanan- 
street, Glasgow. 


++ 
x 
QO 
bi 
co 


Fanta, 1, Queen Viotoria-street, London. 
21968. Improvements in aro lamps and roller-clutoh mechan- 


ism for feeding and controlling the electrodes e 

ae reels N Leigh, 5 5 

buildings. ancery- lane, on. (Thomas wa ’ 

Drohan, United States.) (Complete specification. } COMPANIES’ STOCK AND SHARE LIST. 
Nov. 3. Name. 


21990. Improvements in and connected with cord grips for 
cal apparatus. Hermann Oppenheimer, 55, 
Redcroas-street, Barbican, London. (Actiengesellschaft 

Mix und Genest, Germany.) 


4$ per cent. Cum. Oo 3＋Eͥ2ꝶ2ã52222 os 
21991. Imprevements in and connected with porcelain interiors | British Hheveris cL oe Pee 0 Nos. 130, 000 
for lampholders. Hermann Oppenheimer, 55, Redcross- ag he oot on Pf.,'40.001.60'000 en 


street, Barbican, London. (Aotiengesellschafb Mix und 
Genest, Germany.) 


22008. Anew or improved method and means of recording or 


9 „ 6% „ „ es „„ 0 eseo 

„ per cent. Perpetual Debenture Stock ere 
British Insulated Wire, Ord., No. 1 to 40,000.. P vey 
——— 6 per cent. Cum. Pref., No. 1 to 27,500 2 — em 
Brompton and Keusington Electric Supply Co., Ordinary 


indicating the amount of electric current or energy 7 per cent. Preference... e 
in a cirouit. Francis Malger Staunton, 2, Hainault- | Brush Electrical Engineering, Limited, Ordinary 
villas, Harold Wood, Romford. (yon, Cam., 6 per cent. Pret. ........ „55 


— é per cent. Debenture Stock „„ 
3 per cent. 8nd Debenture Sto . 
9 Company, Debentures er rr asooo 


OOOO ce we we me ee cc es oe oe we we oc ce 


22016. Improvements in electrical switches fer telephonic 
systems and other purposes. Max Byng and Francis 
George Bell, 73, St. Stephen’s-road, Upton Park, London. 
(Complete specification. ) 

£2020. Improvements in or relating te telegraphy without 
the use of continuous wires, William Phillips Thomp. 
son, 322, High Holborn, London. (Ferdinand Braun, 

any. 


—— 6 per cent. Frei. 2222 
Contral London Railway, Ordinary —*ãůłu cn as cece asec es 


Charing Cross and gran. 
,001-50,000 


g. Improvements in or connected with electrodes for | cronor Electricity Company. ... ... g... 
electrolysers. Raphael Eycken, Charles Leroy, and — 4 per cent. Debentures ...... U ZLI Un 
René Moritz, 37, Essex-street, Strand, London. (Date | City of re rent. Cen alative Far - — 
applied for under Patente, eto, Act, 1883, Sec. 103, ang oes oan Debenture Sto 
ay 3, 1899, being date of application in France). (Com- City and South London Railway, Consolidated Ordinary. 
plete specification. ) — DAJ . tt. e 
22039, Improvements in means for collecting elootricity from | ——, per cent. Debeniure btb . 
the overhead conductors of electric tramways. Bryan 6 per cent. Pref. 8 4909 
Thompson Emett, 46, Lincoln s: jan Beide, London, County of London end Brush Prov. te. Light G. Gra 
per cent. Cum. Proe.. ee 
na per 3 Debentures Prov. Certs. All pd. Rd. 
SPECIFICATIONS PUBLISHED, came per oent, Pere e . ... 
Bdison and 8wan United Ordinary.... Oo cece on cccccccce. 
1898, 6 per cent. Debentures... ......-” | 3 


4 per cent. Deb. Stock, FF eee 
Edmundsons’ ater rosa A -, Ltd., Ord. Shares, 1-17,400 
Glectric Construction, Limited . . O 


14714. Vacuum dielectrics, slectrodes, and apparatus for the 
Production of ozone. Martini, 


21224, Electric clocks er watches. Rosi and Vacotti. — per osos. Pane 5 9595959⁵ mee 
21718. Automatic means of breaking electric cirouits. Fer- | w T. Henori Telegraph Works, bromas ee 
guson and White, —— 7 per cont, Preference ee eee e 
21514. Multiple electric switches. Lucas. Imperial Tramways; Linited . . . . . . 
21974. Electro-deposition of metals. Cowper-Coles, India Rubber, Gutta a Porcha, and Telegraph Works 
22987. Electric aro lamps. Stuttmann. — 4 per cent. DOMES ins dies bis deo desiackeus . 
; : , London Electric 8u Ordinary.............0..00.. 00. 
23831. Coin-freed telephones, Gillespie and Gillespie. . Sper oent. TAN. Sis ate E E Gea... 
23841. Brake apparatus for electrically-driven Cranes and the Metropo'tean. Bleotric — finira On Ne 102 609 i 
like. Reid. No. 62,601-85,000 


26164. Resistance switch for electric motors. Callow and Eck. 


77 99 ° 
49 per cent. First Mortgage Debenture Stock. 100 
26257. Methed of and apparatus for regulating the differenco Pref. „„ 


of potential at the terminals of dynamo-electric and 6 per cent. Cum. Second Pref..,....... 
. Hko machines. De Coinoy. (Date applied for under Sa der cent. Dab. Qum. Third Pref. . . . . . 
International Convention, June 6, 1898.) Now Gener Traction, Limited, Ordinary ... 
26458. Collectors for electric tramways on the overhead oon- 6 per cent, Cum. Pref. n IY 
ductor system. Raineford. (Walsh. ) Notting Hill Electric Lighting Company, Limited ......./| 10 153-1 


Oriental, Limited, 1879 


' — moas as ow 1 
26527. Regulators for electric car motors., Lake. (Maxim.) as Shares Nr 2 — 6 7 : 
e hares, ow 2 0 „ 0 00 ee 77980 0860 Oe ce ce mene ne 
£7453. Electric motors. Leitner. Oriental Tebphere and Electric Company... 3 1 11 
1809. . ta art Sania iiaa g | of 
4963. M for supplying po n el 0 pneumatio Pr =, 5 er cent, Cum. Pret. lte 000 1 D 1 120 
. railways and the line. yer. Royal Electric mpany of Montreal.. n R. 100-1 
— ß j 
Joedicke. F , ary eee ; at 
17477. Mouldings for electric wires and other purposes. Chase por Conk. at. ttt tt ns 0 00 ae on “Sem - 
"Chase, Code, and Planta. e cha Ponape oho === 1218 
18390. Ventilating fans of that class whioh is employed in Telegraph Manufacturing, Ordinary... 27. emerse. 6 
connection with electric motors, Justice, (Emerson Waterloo aad Olty Ballway Ordinary — Tt} ad 101.104 
Electric Manufacturing Company.) Westminster Blectric Supply, Ordinary --.....~ | 6 | Iii 
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NOTES. 


Institation of Mechanical Engineers. — The 
ordinary general meeting which takes place on Nov. 24 
. should prove especially interesting from the fact that Lord 
Charles Beresford will read a paper on “Openings for 
Mechanical Engineers in China.” We notice that on this 
occasion members will be allowed a permit to introduce 
one visitor. 


A New Swiss Line.—<An electric funicular railway 
has just been completed up to the Schatzalp at Davos Platz. 
The electrical emergy used on this line, which is about 
2,200ft. long, is obtained from dynamos driven by gas- 
engines. Owing to the cost of the line having come out at 
- much more than was estimated, an endeavour is being made 

- to get permission from the Federal Government to increase 
the fares, and in consequence of this the opening of the line 
ir being delayed. 

Fire Risk. — The report of the Fire Department of the 
London County Council for 1898 is interesting, as giving 
the causes which were ascertained for a certain number of 
fires. Thus gas was responsible for 281 fires, the use of oil 
lamps and methylated spirit caused 366 fires, but only four 

- fires were traced to the use of electric light, and in every 
- case this could have been prevented by good workmanship 
and careful fusing. It would be well in making com- 
parisons between the cost of electric light and gas for our 
contemporaries devoted to the gas interests to take these 
facts into consideration. 


‘Street Railway Review.”—During the street 
railway convention at Chicago last month the Street Railway 
Review issued a daily edition for the convenience of 
members. One of these issues has been sent to us, and we 
see that the discussions on the papers read were reported 
promptly in these daily reviews. It is a good feature in 
connection with a convention, as the papers when filed give 
a good summary of the proceedings. Our contemporary, 
however, went rather farther than this in some respects, as 
we notice that it has actually written out a presidential 
speech as a hint to the president-elect as to what he might 
say to the members after his election. 


Electric Floor Polishing.—The Canadian Architect 
and Builder illustrates a machine which has been made by 
a firm at Hamilton, Ont., for polishing parquetry floors. 
The scarcity of workmen to plane and scrape the large 
parquetry floors recently laid in a hotel in that town led 
to the apparatus being devised. It consists of a 2-h.p. 
electric motor mounted on a four-wheeled platform. The 
motor is geared by belting on a vertical axis at one end of 
the platform, and the rotary motion is transmitted to a 
disc, also on a vertical axis on the end of a double-pivoted 
arm. This involves the use of two more transmission 
belts. The disc is made to polish the floor by means of 
sand-disc. It was found that 36 square feet of flooring 
could be finished and polished in an hour wi 
apparatus. The designers add that if they had to do 
the work again they would use a small fan to blow away 
the dust. 


Mont Blanc Railway.—We gather from a note in 
_Dingler’s Journal that there is now tangible proof of efforts 
to carry out the proposed Mont Blanc railway. A com- 
mittee has enquired into the affair, and has arrived at the 
conclusion that the scheme is feasible, and preliminary plans 
haye been submitted ta the prefect of the department of 
Haute-Savoie. Amongst those engaged in the preparation 
of the scheme we note Mr. J. Vallot, the director of the 
Mont Blanc Observatory; Mr. M. Vallot, engin er; M. 


Dépéret, professor of natural history, Paris; M. Offret, 
geologist ; and Dr. Lépine, of Lyons. The line is to 
be worked electrically, and is to start from Ouches and end 
at Petits Rochers Rouges. The River Arne will be utilised 
for the necessary motor power. There will be 6°83 miles 
of line and 12 stations altogether. Special machinery will 
be constructed to guard the passengers against the effects of 
the low air pressure and against the cold. 

A Magnetic Lathe OChuck.—We notice in the 
Railway and Engineering Review of Chicago a description 
of a magnetic chuck to be used on the lathe, for holding 
flat articles which have to be turned. It consists of an 
electromagnet made in box form, with projecting poles 
having small air-gaps between them. These poles are 
made of a segmental form, so that there are six radial 
air-gaps on the face of the chuck, between which magnetic 
flax is maintained. The articles to be turned are then 
simply placed on the chuck and the current switched on; 
but small screw stops are provided to prevent the articles 
becoming displaced on the face of the chuck. The chief 
disadvantage which we see to this ingenious piece of 
apparatus is that it is only applicable for holding iron and 
steel, and that the iron and steel turnings will collect on 
the chuck to an objectionable extent. They will also tend 
to cling to the article which is being machined. The firm 
who manufacture these chucks are constructing them to 
take current from the ordinary electric lighting circuit. 

Paris Exhibition.—In connection with the Paris 
Exhibition next year a congress is being arranged to con- 
sider questions dealing with the supervision and safety in 


use of boilers and other apparatus subjected to steam 


pressure. The congress, which will be held in the exhibi- 
tion, will be opened on Monday, July 16, and will last for 
three days. The questions to be brought up for discussion 
at this congress are briefly as follows: The question as to 
the best authority to control such steam apparatus, and 
whether a regular Government department should be 
devoted to this end ; the advantage of having profit-earning 
companies to undertake the supervision and insurance 
of steam-boilers, etc.; the question of issuing certificates 
to firemen and others; the question of the hygiene and 
safety of boiler-rooms ; the design of steam-pipes and other 
apparatus through which live steam has to be passed; the 
design and manufacture of the boilers themselves; the 
question of water purification and of the internal incrusta- 
tion of boilers. The charge for membership of the congress 
will be about 8s., and the general secretary of the congress, 
Mr. Compere, 66, Rue de Rome, Paris. 

Tramways in Congested Streets.—The addition 
of tramways to any street in which the traffic is congested 
we have always strongly deprecated, and hold that in this 
respect the introduction of motorcars is very advantageous. 
We notice that last week a deputation representing the rail- 
ways, waterways, and carting companiesof Liverpool waited on 
the Lord Mayor to present to him a resolution condemning 
a proposal of the Corporation to carry electric trams through 
the following streets : Chapel-street, Crosshall-street, Hood- 
street, North John-street, Exchange-street East, Oldhall- 
street, Pall-mall, and Great Howard-street. It was pointed 
out by the deputation that the heavy goods traffic which 
traversed these streets was even now considerably impeded 
at times, and that the introduction of quickly-moving trains 
would add very considerably to the delays which now 
occurred, The feeling was expressed that the prosperity 
of Liverpool was strongly interlinked with this goods 
traffic, and that it would be unwise to introduce the 
tramways in question. The Lord Mayor expressed his 
sympathy with the deputation, and promised to 1 the 
facts of the case before the City Council. 
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Village Lighting in Spain.— An interesting develop- 
ment of electric transmission is shortly to be inaugurated 
at Santander, in Spain. It seems that at this town Mr. D. 
G. Illera has laid down a large electric installation to supply 
his workshops and factories with motive power. The 
various looms in these factories are to be electrically 
driven. He proposes now to put down, in conjunction with 
this distribution of power scheme, mains to a number of 
small towns and villages in the vicinity of the town. For 
this purpose additional dynamos and turbines are being laid 
down. It is also estimated that the load provided for the 
factory will not be required to be utilised in the evening, 
so that a considerable economy in the first cost of machinery 
will be effected. It is expected that the new machinery 


will soon be installed, so that the light can be supplied to 


these different villages at the beginning of next year. The 
three towns of Grado, Gandamo, and Pavia are also shortly 
to be supplied with electric light, and in this case the 
necessary works for the three towns will be situated on a 
river near them, and the power transmitted by means of 
cables. The conjoint action in this case is expected to 
effect considerable saving. 


Amalgamation. — The latest amalgamation scheme 
brought to our notice is that in which it is proposed that 
the Bournemouth and Poole Electricity Supply Company 
should purchase the undertaking of the Richmond (Surrey) 
Company from the County of London and Brush Provincial 
Electric Lighting Company, Limited. From the figures 
before us we fail to see the advantage which the Bourne- 
mouth and Poole Company are to derive from the proposed 
purchase, as they are asked to give £80,000 for the under- 
taking, on which about £55,580 has been expended. In 
fact, any argument in favour of the amalgamation would 
apply more strongly to the advantage to be derived from 
the Richmond undortaking remaining in the hands of the 
County of London Company. At the present time the 
undertakings of these two latter companies are all situated 
near to London, so that management expenses can be 
conveniently shared. If, however, the Richmond under- 
taking is to be controlled from Bournemouth a considerable 
increase in the cost of management would be incurred. It 
seems to us, on the whole, that the proposal is suggested in 
the interests of the County of London Company in order 
to provide additional capital without going before the 
public. 


Enclosed Arc Lamps.—We notice that Mr. L. B. 
Marks, the authority on the enclosed arc lamp, has published 
in the Electrical World some details to show how rapidly 
the enclosed arc lamps sre replacing those of the open type 
in the States. For this purpose he has prepared curves 
from figures given by different electric light companies, in 
all of which there is a distinct drop in the number of open 
arcs in use from 1896 to 1899. The corresponding curves 
for enclosed arcs show a steady and rapid increase. It 
must be remembered, however, that in a number of cases 
the open-type arc lamps may have been replaced because 
they were old and worn out. Suill, the following figures 
are conclusive in showing the large number of enclosed arc 
lamps which have been put into use. In 1896 only 1,203 
had been sold for use, whereas in 1899 the number was 
20,848 sold to the companies from whom the information 
was obtainable. When compared with open arc lamps, the 
following increase aud decrease are found in the last three 
years. The number of open-type arcs have decreased by 
32 per cent., the enclosed arcs have increased 162 per cent., 
while the total number of arcs employed has gone up by 
50 per cent. The author estimates that on the whole there 
are at least 150,000 enclosed arc lamps now in use in the 
States, and about one-third that number in Europe. 


Wireless Telegraphy at Mont Blanc. — The 
experiments made in wireless telegraphy between 
Chamounix and Mont Blanc in August last are interesting 
from the fact that they were conducted at considerable 
heights above sea level. Thus the transmission station in 
the Vallot observatory at Chamounix is about 5,500 ft. 
above the level of the sea, while the receiving station in 
the observatory at Bosses is no less than 14, O00 ft. above 
the sea. The actual distance between the two points is 
about 74 miles. The results of the trials show that the 
absence of moisture in the atmosphere did not stop com- 
munications, neither did the intervention of the clouds 
interrupt the signals. The action of atmospheric elec- 
tricity, although having caused the apparatus to work a 
few times, did not cause any action capable of destroying 
the practical value of the system. The gentlemen who 
carricd out the experiments were Messrs. J. and L. 
Lecarme, and they found that the alternating current 
supplied at Chamounix disturbed the apparatus to such an 
extent that ıt was impossible to send signals while the 
lights were being used. The electric lighting system 
employs a voltage of 2,500 with three-phase currents. The 
authors state, however, that it does not follow that equal 
interruption would be made with any other system. 


Small Power Consamers.—Dr. Louis Bell con- 
tributes to the current number of the Engineering Maga- 
zine a critical article on “Electric Power Distribution,” 
with special reference to the small consumer. As an 
example of what can be done in this way, he gives par- 
ticulars of the system of power distribution which has been 
recently inaugurated near St. Etienne, in the Loire Valley. 
The great industry of this district is ribbon-weaving, which 
has been carried on for years by hand-looms in private 
houses. These, for obvious reasons, have gradually been 
falling into disuse owing to the competition of large 
factories equipped with steam power. The Compagnie 
Electrique de la Loire bas done much to enable the small 
manufacturers to compete, and is supplying -h. p. motors, 
one of which will drive a loom, for 10fr. per month. This 
is equivalent to £4. 16s. per annum, which is an exceed- 
ingly reasonable charge. The company derives its power 
from the River Loire, and distributes over lines having an 
aggregate length of 69 miles. A large number of towns 
are served in this way, and the company is now responsible 
for the working of 2,500 ribbon looms, besides other motors, 
and some 8,000 incandescent lamps. The author proceeds 
to look into the finances of this undertaking, and concludes 
that where small units have to be supplied electricity can 
easily displace other prime movers. 


The Holland Submarine Boat.—This submarine 
boat has been recently causing a considerable amount of 
speculation in America as to the outcome of the trials 
which have been made with it. The Electrical World of 
New York gives an illustration of the course taken by this 
boat when on a trial run on Oct. 11. The programme 
was for the boat to run under water for two miles towards 
a mark, and then to discharge a torpedo and to return to 
the starting point, From the diagram given by our con- 
temporary we see that the boat did not keep to a straight 
line, although the deviation may have been accounted for 
by local currents; also the boat was brought to the surface 
at the end of one mile, so that the steersman had an oppor- 
tunity to ascertain his bearings. The time taken to go the 
two miles and to get round on the stretch for home was 
half an hour, so that an average speed of somewhere about 
four miles per hour was maintained. It is stated, however, 
that as an outcome of the trial a speed of five miles per 
hour is assured, and that the boat can remain for 24 hours 
under water without asphyxiating her crew of six and the 
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torpedo man. As mentioned before, this boat is equipped with 
storage batteries, which give the necessary power when the 
boat is submerged, while when on the surface a gasolene 
engine is used to propel her and to charge the accumulators. 
The total dead-weight of the vessel is 75 tons, out of which 
22} tons are accounted for by the accumulators. 

Dutch Electric Railways.—We gather from the 
Financial Times that the success which has attended the 
practical application of electric traction for the operation 
of a main line of railway between Crefeld and Dusseldorf 
has induced a Dutch-German syndicate to elaborate a 
scheme for the construction of a double-track main electric 
railway between Rotterdam, The Hague, and Scheveningen. 
The project is stated to be due to the Amsterdam Bank and 
other Dutch financial institutions, whilst on the German 
sido the Deuteche Bank takes a prominent position in the 
new company. It is stated that a concession has already 
been granted for the building of the railway, the cost of 


construction being estimated at 7,000,000f. The railway. 


will be connected with the ordinary lines at Rotterdam, 
whilst at The Hague a junction with the State railways 
will be effeeted. It is proposed to adopt a mean speed of 
50 km. per hour, thus allowing of the journey between 
Rotterdam and Scheveningen to be accomplished in 35 
minutes. The new line will be carried over existing 
railway tracks and waterways by means of fixed bridges 
and viaducts, so that no interruption in the present means 
of communication will take place. It is expected that the 
railway, the surveys for which are now being proceeded 
with, will relieve the existing railway traffic, and specially 
bring the commercial community of Rotterdam into more 
intimate connection with The Hague and Scheveningen. 


Russian Telegraphs in China.—We notice in the 
Times an interesting abstract from the Novosti on the 
establishment of a post and telegraph system in China. 
From this we gather that parcels and letters are being 
regularly sent by the overland route to China at postage 
rates which are practically equal to 24d. per half ounce. 
Branch offices are established in connection with the postal 
system at Peking, Tien-tein, Shanghai, Chifu, and Hang- 
chau. With regard to the telegraph, that remains exclu- 
sively in the hands of the Chinese, save at Chuguchak and 
Kuldja. The Chinese system is connected with the sub- 
marine cable of the Great Northern Telegraph Company, 
which runs to Vladivostok and beyond, and also with the 
Russian land system at Blagovieshtchensk, Novokievsk, 
Sartakh, and Kiakhta. From the last-named place the 
Chinese line runs at present only as far as Urga, the line 
from Urga to Kalgan, which is required to connect Kiakhta 
with Peking, not yet being completed. It is expected to 
be finished, however, in the course of the next few months, 
and then St. Petersburg will be in direct communication 
with Peking vi4 Kiakhta. At present Russian telegraphic 
eommunication with Port Arthur has to pass over Chinese 
Jines, but the Russian Post and Telegraph Department will 
shortly be able to use a wire placed on the telegraph posts 
af the Russian Eastern Chinese Railway, and then the 
all-Russia tariff will be charged for messages to Port Arthur 
and Dalny. 

Electric Lighting at Warsaw.—The Electrical 
World of New York publishes a liberal extract of a report 
prepared by Mr. W. H. Lindley for the municipal autho- 
rities at Warsaw. It seems that the town, having 
decided to establish a municipal electric light plant, com- 
missioned Mr. W. H. Lindley to investigate the subject 
and to report on the various systems, sites available, etc. 
This, we gather from our contemporary, has been most 
carefully done, us the report covers 72 pages and is accom- 
panied by over 20 maps. The area to be supplied is 


alongside the ordinary rail, and jin. distant from it. 


about 15 square miles, the maximum length in any one 


direction being about eight miles. Under the circum. 
stances, Mr. Lindley has advocated the use of single-phase 
alternating currents with 5,000 volts on the high-tension 
system. Mr. Lindley also advocates the use of large units, 
although he does not take a very rosy view of the imme- 
diate demand for light. In spite of this, he has decided to 
instal about 3,000 kw. capacity of plant in the first instance, 
and also that half of this plant should be equipped with 
steam-turbines. It will be remembered that Mr. Lindley is 
the consulting engineer to Elberfeld, where Messrs. Parsons 
and Co. are supplying some large turbo-electric generators 
to his specifications. Mr. Lindley supports the steam- 
turbine on account of. its low steam consumption and 
operating expenses, and also because the first cost for the 
plant comes out about 30 per cent. less than that of the 
engine-driven machine. The station is to be used to supply 
both light and motive power for tramways. — 


Ancther Contact System.—We understand that a 
new contact system of electric traction is likely to be tried 
shortly in Wolverhampton. In this instance the device 
has been designed by Mr. T. H. Parker, of Wolverhampton, 
the son of Mr. Thos. Parker, of that town. The proposal 
is to place contact studs in the streets which will slightly 
project above the normal level of the roadway. From 
these studs the electricity will be collected by long skates 
on the car. The novelty in the proposal is the way in which 
these studs are connected to the mains. This is done 
mechanically by means of a number of switches placed 
opposite the studs. These switches are worked by means 
of a star-wheel in a small slot provided in the roadway 
near one rail. This slot is formed by placing an extra rail 
The 
four arms of the star-wheel project up into the conduit. 
At each end of the car a tongue is provided to project 
down into the conduit, and which engages the arm of the 
star-wheel. The connections between the star-wheel and 
the switches are such that the first movement through 
90deg. by the wheel puta the switch on, while the next 
movement puts it off. While the general idea seems 
feasible, there are numerous mechanical difficulties which 
have to be overcome in order to make this system 
successful. These details the inventor cannot give us at 
the present time, his patent not being completed. The system 
is being worked by a syndicate, who are arranging to try 
it at their own expense on three-quarters of a mile of the 
tramway owned by the Wolverhampton Corporation. 


High-Voltage Transmission.—Under the heading 
of “An Eighty-Tliree Miles Electric Power Transmission 
Plant,” Mr. James A. Lighthipe contributes to the November 
issue of Cassier’s Magazine a description of the Los Angeles 
transmission scheme. We have previously given details of 
this undertaking, in which a voltage of 30,000 volts is 
used. There is in the article, however, an interesting 
account of what happened when the high voltage was first 
applied to the line. The voltage was put on slowly by 
gradually increasing the exciting current. At about 16,000 
volta the lightning arresters started jumping, and it was 
necessary to increase the air-gap in them about double. 
The brush discharge from the balls of the -lightning 
arresters probably bridged over at least half of the air-gaps. 
At about 18,000 volts the instruments at the end of the 
line gave indications that the current was jumping some- 
where. Lowering the potential a few hundred volts stopped 
it, only to start again as soon as it was attempted to raise 
the potential. The plant was then shut down, and a 
thorough inspection of the 81 miles of line was made 
without finding any trace of the trouble. The plant then 
started at night, and the potential was raiged to keep the 
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current jumping. The linemen in running their wires had 
crossed the line between two poles, so that one wire hung 
about lin. below the other. This from the ground looked 
like a transposition, aud so was not discovered. At about 
18,000 volta the current would jump from one wire to the 


other, then run along the line, increasing its arc until it 


would break, then jump at the shortest distance again. 


The station agent at Ontario saw the fireworks two miles 
down the track and reported by telephone. As soon as 
the lines were cleared the potential was run up to 33,000 


volta with no more trouble. 


High-Voltage Condensers —The following abstract 


on the use of high-voltage condensers is taken from Mr. 


Cerl Hering’s digest in the Electrical World. It is of a 
paper read by Mr. Lombardi at the recent Como congress. 
The author showed by a numerical example the economy 
that can be realised by the use of high-voltage condensers 
in cases of power transmission. Owing to the change in 
phase produced by transformers and motors ihe economy 
in transmission at certain times is very unfavourable, but 
by the use of condensers the evil effects could be counter- 
balanced. He shows that at a oost of 200dol. per 
microfarad for a condenser that can stand 10,000 effective 
volte, it would be remunerative to use condensers. He 
For high 
voltages it is better to use several condensers in series in 
order to reduce the thickness of the dielectric, and to 
The choice of the 
dielectric is discussed systematically, and a table giving 
the various factors involved for different materials is 
given: it shows that guttapercha, petroleum, and glass 
must be rejected; also mica and ebonite on account of |. 


then discusses the construction and their cost. 


provide each with a spark protector. 


their high price; this leaves only paraffin and wax. The 
difficulty with paraffin is to get it in the form of thin 


sheeta, and this he has overcome; he makes his condensers 


with such sheets. A condenser of two sections of 0:05 
microfarad each, which can resist 10,000 effective volte, 
and was tested with three times this, is described, and the 
weight of it is 22lb.; the dielectric is a mixture of paraffin 


and other substances which increase the fusion point and 


make it more homogeneous. A condenser of one microfarad 


which will stand 10,000 volts contains more than 220lb. of 
paraffin, the cost of the material is about 70dol., and the 
cost of manufacture about an equal amount; at this cost 


the condensers become practical. An equivalent one made 
of wax will cost three times as much and of ebonite six 
times as much. 


Street Railways as Investments. Mr. C. T. 
Yerkes read a paper before the American Street Railway 
Convention at Chicago last month on “ Investments in 
Street Railways, and how they can be made Secure and 
Remunerative.“ The author goes back to the early days of 
street railway work in the States, and traces the gradual 
development of the same as a financial investment. He 
shows that until mechanical traction was used very few 
companies stood on a really good financial basis. The 
keynote of the whole matter, however, is the duration of 
the charter ander which such undertakings are working. 
If the company has only running powers for a few years, it 
will naturally keep down its capital expenditure to the 
lowest limit and use as cheap material as possible in its 
track construction. The author then proceeds to call 
attention to the fact that even the main railroads in the 
country could not be made as durable as they are if the 
company making them had to look for its return over a 
short period only. Arguing from thie, he states that the 
street railways in America cost more for a given length 
than certain steam railroads have done. He argues that 
he length of the franchise should correspond to the first 


cost to the equipment used, so that if a company 
using horse-car plant should be given running powers 
for 20 years a tramcar system electrically worked should 
receive a franchise for 200 years. He then suggeste that the 
convenience and safety of the public should be protected 
by means of a commission of independent men, who should 
be paid by the State to supervise the construction of the 
electric lines, and who should have power to regulate the 
devices to be used for saving life and preventing accidenta 
Another duty of this commission would be to see that the 
tramway companies are protected. All these suggestions 
are interesting reading, but they are utterly impracticable 
on this side. We fancy that even in the States the length 
of tenure advocated by Mr. Yerks is quite unobtainable. 

Electric Work in New South Wales.—We have 
received from Prof. George Forbes, F.R.S., an interesting 
addition to the note on the above subject which appeared 
in our last issue. Prof. Forbes’s letter reads as follows: 
“Sir,—I see in your issue of this date some account of 
electric work in New South Wales. You also lately recorded 
the sad death of Mr. P. B. Elwell, who superintended moet 
of these works, and who also acted with the Government 
Railway Commission. Few people here are aware what a vast 
amount of work Mr. Elwell did for the colony. When I 
was last in Sydney I examined all his accomplished work 
and plans, about which he was only too modest. The 
following extract from a letter he wrote to me not long 
before his death will give some idea of the projecte he then 
had in view.—Yours faithfully, GzorcE Forsss.” Mr. 
Elwell’s letter stated that: “As regards our electricity 
works and tramways, the general scheme on which you 
reported is being carried out, and we shall have over 150 
cars running by the end of this year and about 300 in 
another 12 months. We are also supplying electricity to 
the Water and Sewage Board for 20 pumping stations to 
raise sewage from low levels round the harbour and dis- 
charge into the sea; also to the Harbours and River 
Department for operating two new 600-ton swingbridges ; 
also to the locomotive workshops for four 35-ton cranes 
and other machinery. There is a lot of railway lighting 
which we are carrying out by means of five enclosed ares 
in series on each circuit—this after testa of several makes 
for steady working with the fluctuating voltage peculiar to 
tramway circuits. For some months past we have been 
experimenting with lead plates in sea-water, with a view 
to saving heavy return cables where the rail section alone 
does not suffice, and especially when we have to provide a 
return across the harbour for the North Sydney system 
(four heavily armoured submarine cables constituting the 
leads), and we have obtained some remarkable results. But 
I will write you more fully on these matters in a little 
while.” 

Electric Motors in the U.S. Navy.—We publish 
in this issue a report by Rear-Admiral Melville, of the 
United States Navy, on electrically-driven machinery on 
board ship. The report in question is one which should be 
read by electricians, not because it is at all favourable to 
them, but to show the opposition which has to be faced 
when introducing electric motors on board ships. In such 
work it is clearly shown by the report the question of dead 
weight and space require to be most carefally considered 
The chief fault we have to find with this report is that the 
author entirely ignores the much greater economy in steam 
which results from the use of electrically-driven auxiliaries. 
The small steam-engines which are found scattered over a 
ship, are driven as hydraulic enginos in a large number of 
cases quite as much as by steam. The great losses from 
condensation due to the length of steam-pipe involved, and 
the small’size and low speed of the engines in question, 
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entail a great deal of extra work on the boilers, and a 
corresponding increase in the weight of the coal which has 
to be carried by the ship. Hence, while we admit that 
more space is required in the engine-room when electric 
driving is adopted for the auxiliary plant, it by no means 
follows that a certain proportion of this space could 
not well be spared from the coal bunkers, in conse- 
quence of the increased efficiency of the system. In the 
same way, we do not agree with Rear-Admiral Melville 
when he speaks of the absurdity of driving auxiliary 
machinery which is near the main engines by electricity. 
If the change results in a great economy in steam con- 
sumption, it may be good engineering practice to do so. 
Another point which should be borne in mind when reading 
the report is that the space required per kilowatt for steam 
dynamos decreases with the increase in their output. In 
this way the space does not vary directly with the output, 
as suggested in the report. The final suggestion made, 
that the machinery should be handed over to the Marine 
Engineering Bureau, in the light of the report seems like 
placing a lamb in charge of a wolf. We quite agree that 
the chief defects in electrical plant are due to mechanical 
reasons, but we still think that electrical expert advice is 
needed in connection with our navies. 


The Trans-African Telegraph.—The agreement 
between the German Government and the African Trans- 
continental Telegraph Company was concluded under the 
date Oct. 28, 1899. The date on which the provisional 
agreement was made was March 15 of this year, and we 
then gave a number of details of the agreement. Under 
it the company undertakes to construct a telegraph line 
through German East Africa within five years, and also 
to provide in that territory a special wire for the service 
of the authorities of the district. The German Govern- 
ment retains the exclusive right to work the telegraph 
stations in their district, and of introducing in the aforesaid 
stations special rates. The company is to pay the German 
Government a tariff of 10 centimes per word on messages 
to places in German territory. At the expiration of 40 
years, the section of the line in German East Africa is to 
belong to the Government, and the company will have to 
pay a yearly transit charge equal to the annual cost of 
administration, provided this does not exceed 4d. per 
word. Other provisions have been introduced into the 
agreement to safeguard the jurisdiction of the Governor 
of German East Africa, one of which is that he can, if 
he likes, provide a military escort for the workmen 
at the company’s expense. This, we presume, is to 
prevent the necessity of an English armed force to protect 
the workmen when in German territory. Provision is also 
made for arbitration in the event of any question requiring 
resort to it arising. The above agreement was only signed 
after a special agreement between the German Government 
and the British South African Government had been 
signed. This special agreement is of great importance, as 
it binds the company not to continue its railway to the 
west coast of Africa from the territories of Rhodesia or 
Bechuanaland south of the 14th degree of latitude save 
from a point on the Anglo-German frontier to be deter- 
mined by special agreement with the German Government. 
Further, the British South Africa Company is bound not 
to construct a railway north of the 14th degree of latitude 
from the above-mentioned territories to the West African 
coast until a railway line has been constructed south of 
that degree of latitude through German South-West A frica. 


Motorcars.—The annual meet of the Motorcar Club 
was held on Monday at Whitehall-place. The run was, as 
in previous years, to Brighton. Nearly 125 vehicles took 
part in the prosession, including many el¢ctiically-propelled 


ones. The first car reached Brighton about four o'clock, 
and the cars continued to come until seven o'clock, when 
the last car appeared. In the evening the members of the 
club and their friends, to the number of more than 200, 
dined at the Hotel Metropole, Brighton, under the presi- 
dency of Sir J. R. Somers Vine. Many notable automobiliste 
were present. Mr. Bailey, the hon. secretary, and Mr. 
C. H. Smith, on whom all the work of the meet 
devolved, were congratulated by everybody on the success 
which had attended the run. As Mr. Bailey, who responded 
to the toast of “The Club,” said, the day witnessed 
the largest muster of motorcars ever seen in London. Sir 
John Blaker, who proposed The Motor Industry,“ 
suggested that the Brighton police had been lenient. He 
aroused a storm of cheering when he criticised the policy 
of some Corporation official who had chosen that very day 
to drive trenches in various parts of the London road, so 
forcing the cars on to unrolled, loose granite metalling. 
During the evening a friendly telegram was read from 
the Automobile Club. The Automobile Club held its 
annual run on Tuesday last. The club met outside the club’s 
buildings in Whitehall, and from thence proceeded to Sheen, 
where lunch was partaken of. There were about 50 cars, 
and the meet was a great success. The annual dinner was 
held in the evening at the Whitehall Rooms, and those 
present included Mr. Roger Wallace, Q.C., who presided, 
Lord Suffield, Lord Ampthill, Sir James Pender, Mr. Shaw- 
Lefevre, M.P., and Mr. Stuart-Wortley, M.P. The Chairman 
proposed the usual patriotic toasts, and Major H. C. 
Holden, R.A., who replied for the army, navy, and reserve 
forces, referred to the possibilities of automobilism in war. 
Mr. A. L. Jones, J. P., Liverpool, who proposed the toast of the 
“ House of Lords and House of Commons,” expressed the 
hope that members would take what opportunities offered 
to get some of the pressnt restrictions on the motorcar 
industry removed with the view of giving the British 
automobile manufacturers a chance of meeting compe- 
tition. The Right Hon. G. Shaw- Lefevre, in pro- 
posing Success to Automobilism,” spoke of his own 
efforts when a member of the Government to forward the 
development of the industry. In spite of the hostile views 
entertained by some local authorities, he was sure that the. 
House of Commons would support Mr. Chaplin in resisting 
any reactionary legislation against automobilism such as 
the Local Government Board was pressed to initiate. In 
conclusion, he referred to the fact that the French were in 
many respects far ahead of us in the use of the motorcar. 
To this the Chairman also referred in the courge of his 
reply, stating that at the present moment French manufac- — 
turers had orders on their books amounting to £600,000, 
and that they paid wages which aggregated £1,000,000 per 
annum. He also spoke of the status of the indu tiy, in 
England, and the methods advisable for extending its j pepe 
and popularity. One of the means by which they pro to 
make the possibilities of the motorcar better known. was 
an extended tour in England and Scotland, exhibitions 
being held in the principal cities en route, and prizes given 
for the most satisfactory results. From the new journal of 
the club, Automobile Club Notes and Notices, we gather that 
a great echeme has been prepared embodying a motor- 
vehicle trial of 1,117 miles through Great Britain, including 
one-day exhibitions at nine provincial cities and towns. 
Tho suggested tour provides for a journey starting on 
Murch 19 next from London to Bristol, with an exhibition 
in Bristol on the following day. The route will then be to 
Birmingham, Liverpool, Leeds, Carlisle, Glasgow, Edin- 
burgh, Neweastle-on-Tyne, and Sheffield to London. At 
each of these places it is intended to have a one-day 
exhibition of the vehicles taking part in thé trials. 
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- INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, Nov. 14, Sir 
Douglas Fox, president, in the chair, two papers, dealin 
with the construction and equipment of the Waterloo an 
City Railway, were read. 

e first paper, by Mr. H. H. Dalrymple-Hay, M. I. C. E., 
was devoted to a description of the general features of the 
line, and the methods used in its construction. Since the 
opening of Waterloo Station in 1848, various schemes had 
been considered for extending the London and South- 
Weatern line into the City, but none were feasible until the 
Greathead system was proposed in 1891. The new line 
was 14 miles long, and, with the exception of a short 
length at Waterloo, consisted of two iron tunnels with a 
station at each end, approached by stairs and inclines. 
The route taken from Waterloo was by Stamford-street, 
Blackfriars Bridge, and Queen Victoria-street, to the City. 
A stage with temporary shafts in the river at Blackfriars 
was first constructed, and on completion shields were set 
to work in both directions. Where the new line 
under the South-Eastern Company's viaduct at the centre 
of a 30ft. arch, the abutments were underpinned to the 
level of the proposed tunnels below, and a cross trench was 
sunk between the abutments, and both tunnels driven 
towards Waterloo from that point. The tunnels between 
Waterloo and the river shafts were 12ft. 9in., and those 
between the latter point and the City 12ft. 1jin. internal 
diameter. The larger diameter admitted of the carriages 
passing round five-chain curves, of which there are four 
towards Waterloo. The method of tunnelling in the 
London clay and in water-bearing strata was the well-known 
Greathead system, except in the case of a short length of 
tunnel, which was driven by a new method not requirin 
the employment of a heading or timbers outside the shield. 
At the City Station, where the tunnels are 23ft. internal 
diameter, there was a scissors crossing near the west end to 
admit of trains arriving at or departing from either platform. 
At Waterloo there was a tail siding at the south end of the 
platforms, instead of a scissors crossing at the City. The 
average rate of working in the small tunnels was 10ft. 
every 24 hours where the tunnels were in the clay. In the 
larger tunnels at the City Station, which were also in the 
clay, 6ft. was completed regularly in the same time. In 
water-bearing strata, however, the speed varied greatly, 
2 ng upon the character of the ground and the depth 
of ballast and head of water at the face. The iron segments 
of the small tunnels were erected by manual labour, but those 
of the large tunnels were erected by hydraulic machines fixed 
to the shield. The small tunnels were grouted with blue 
lias lime (three parts) to sand (one part), but the large 
tunnels were grouted with neat cement for the lower half, and 
equal parts of cement and blue lias lime for the upper half. 
The work at Waterloo consisted of underpinning the existing 
piers of the arched viaduct upon which the South-Western 
station is built. The new station occupied two of the 
arches, and directly to the south of the platforms, but still 
under Waterloo Station, it was necessary to introduce a 
cross-over road for the tail line, as there was not sufficient 
space for it between the south side of the station and the 
end of the company’s property. This necessitated the 
removal of the central pier of the viaduct, and the substitu- 
tion for it of a 40ft. arch with spandril walls to carry the 
old arches above. The repairing and cleaning sidings were 
in a depôt directly to the south of Waterloo. On the 
northern side of Waterloo a short length of tunnel joining 
the up line with a lift had been constructed, and by this 
means the rolling-stock and coal were lowered from the 
South-Western sidings to the tunnel below. 

The second paper, by Mr. Bernard M. Jenkin, A. M. I. C. E, 
gave an account of the electrical equipment of the line, 
which was the second underground railway that had been 
built to be worked electrically. The electric energy was 
generated at the power station, at the Waterloo end of the 
line, by high-speed engines coupled direct to two-pole 
dynamos. The energy was transmitted to the trains by 
feeders connected to an insulated rail or conductor placed 
between the two running rails of the permanent way. This 
central conductor consisted of an inverted steel channel 
carried on porcelain oil insulators, the top surface being 
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level with the top of the running rails. The feeders 
and central conductor for the up and down lines 
were independent of each other, and should an accident 
occur on one line or in one of the tunnels, it did 
not affect the supply of current to the other line or 
tunnel. There was an independent system of feeders 
and distributing mains for lighting the tannels and 
stations. The trains were lighted from the circuit supply- 
ing power to the motors. The current from the motors 
and lampe was carried back to the power station by the 
running rails of the permanent way, which were bonded 
and connected in parallel throughout. Each train con- 
sisted of two motor-carriages, one at each end, and two 
trailer carriages in the centre between them. The motorcars 
were fitted with collector shoes which rubbed on the top 
surface of the central conductor rail and carried the current 
from it to the motors driving the train. Each carriage was 
carried by two four-wheeled bogies, and one bogie on each 
motor-carriage was fitted with twoseries-wound motors. Thus 
each train was driven by four motors in all, two on the front 
bogie and two on the last bogie in the train. The armature 
of each motor was built directly on the axle of the driving 
wheels, with the field magnets surrounding it fixed in 
ition, so that they moved in a horizontal with the 
gie, but could not rotate. No reduction gearing was 
used. There was a driver's cab in each motor-carriage, 
placed over the bogie carrying the motors, in which was 
laced a controller and the instruments for regu- 
ting the current to the four motors driving the train, and 
for reversing or connecting them as required, either all in 
series, or two in series in parallel with two in series, or all 
four in parallel. The two controllers were so made that it 
was not ible to have more than one in use at the same 
time. The cables connecting the motors and controllers at 
opposite ends of the train were carried along the top of the 
cars outside the roof, and were connected by couplers 
between the cars. The trams were fitted with Westing- 
house compressed-air brakes, which could be worked from 
both ends of the train by valves placed in the drivers’ 
cabs. The pumps compressing the air were placed in the 
power station, and could be worked continuously to charge 
a reservoir from which the supply for charging reservoirs 
on the trains could be drawn as wanted. The reservoirs 
on the trains consisted of steel cylinders hung beneath the 
floor of the carriages, and were placed both on the trailer 
and motor carriages. Experiments and teste had been 
made on completion of the line to ascertain the time and 
power taken to drive a train from one station to the other 
under different conditions and with different limits of 
speed on the sharp curves. The time in which a train 
could traverse the whole of the distance from one station 
to the other depended mainly upon the maximum speed 
which could be allowed on the sharpest curves. There were 
some very sharp curves at the bottom of the dip in the line 
where it passed under the river, and it was originally 
intended that the speed on these curves should be limited 
to 24 miles an hour. Before the line could be opened it 
was inspected by the Board of Trade, and Sir Francis 
Marindin decided to limit the speed round the sharpest 
carves to 15 miles an hour instead of 24 miles an hour, 
for which the whole of the electrical equipment of the 
line had been designed. This alteration naturally 
a very great effect on the whole working of the traffic 
on the line, the brakes having to be applied to the 
train on the down gradiente, as the speed which 
would be attained by gravity alone would very much 
exceed the limit of 15 miles an hour by the time the curves 
were reached. The switchback principle of working the 


line could not, therefore, be adopted as it might otherwise 


have been with the particular arrangements of gradients 
and the absence of intermediate stations, which was the 
peculiarity of this line. A complete system of block 
signalling had been provided, and the shortnees of the line 
made it necessary to place signals near the bottom of the 
dip close to the sharp curves referred to above. The 
position of these signals had an effect on the working of 
the line similar to the reduction of speed on the curves, as 
the speed on the down gradients had to be checked in order 
to enable the train to be brought to à standstill should the 
signal be againat it, 
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ELECTRIC MOTORS IN THE UNITED STATES NAVY.* | as compared with great lengths of steam-piping, gives the 


The annual re 
in-chief of the 

length with the question of electrically-driven auxiliaries, 
and reviews the long discussion on this important subject. 


Upon the whole, he thinks the opportunities for electric 
wer on shipboard, in spite of its many advantages, are 


imited by insuperable conditions. He says: 
For some time past—in fact, ever since the successful 


use of electric motors for general power purposes on 
shore—the Bureau has been el investigating their 
adaptability to the driving of numerous auxiliary engines 
ship, and, in view of the conclusion that the 
electric drive of the auxiliaries would not, under existing 


on 


conditions, be so satisfactory and economical, on the whole, 


as the steam drive, believes it would be of interest to state 
This is the more appro- 
priate, because in some quarters the fact that electric 
motors are extensively used on shore has led to the belief 
that they would be equally successful on board ship. The 


the reasons for this conclusion. 


Bureau has planned to use electric motors exclusively in 


its new plant at the Brooklyn Navy Yard, and it will be 


readily appreciated, therefore, that their non-use on board 
ship is for very géod reasons. 
he advantages claimed for electric motors over small 


steam-engines on board ship may be classed as greater ease 
of operation, avoidance of heat (which accompanies the use 


of steam-pipes in living places), and much greater economy. 


Against these, however, are to be put the much greater 


weight of the necessary electric outfit, the greater delicacy 
of the type of electric motors ordinarily used, the lack of 
ready adaptability to the various conditions of service, a 
general denial of the claims for economy as ordinarily pre- 
sented, and the increase in the amount of space required 
below the protective deck for the installation of the neces- 
sary dynamo-rooms, this space being necessarily taken from 
coal bunkers. 

On board ship, where excess of weight is so carefully 
guarded against, it would certainly be very unwise to adopt 
a change of motive power involving « great increase in 
weight, unless the advantages gained are very material. It 
must always be remembered that, speaking generally, on 
board ship the use of an electric motor involves a total 
weight for the motive power at least three times that of 
the motor itself, because there is always the generator and 
its driving engine, besides the motors supplied by them; 
or, in other words, the electric drive of an auxiliary will 
weigh at least three times as much as the steam drive, 
assuming the motor to weigh no more than the engine it 
displaces, although usually it does weigh more. Tne answer 
which would be made to this is, of course, very familiar to 
anybody who has studied the problem—viz., that the 
auxiliaries are not all in use at one time, and that therefore 
the generator capacity required is considerably less than 
the total motor capacity. This is another case where a 
statement which may be true elsewhere is not true for the 
circumstances on board ship. Our naval machinery haa to 
be designed so that in time of action everything can be 
rand for use, and, as a matter of fact, a very little study 
of the question will show that it not only may but almost 
certainly would happen that every auxiliary on the ship, 
ase the capstan engine and some of the boat winches, 
would be used simultaneously. 

I wish to emphasise the point that the objection to using 
electric motors for driving the auxiliaries on board ship is 
not an objection to the use of electric motors per se, but 
to installing them in a location for which they are not 
adapted, and where their good features cannot be utilised. 
What has led to the wide use of electric motors on shore is 
not only the absence of heat, cleanliness, and ease of instal- 
lation and operation, but, above all, the simplicity of the 
transmission of power from a central station to a distance. 
Now, the great majority of the auxiliaries on board ship 
are so near the boilers that less piping is involved in a 
direct steam drive than in an electric drive from dynamos 
necessarily at some distance from the boilers. 

The ease of transmitting power to a distance over a wire, 


From the Mectrical World and Engineer (New York). 


rt of Rear-Admiral Melville, engineer- 
nited States Navy, deals at considerable 


electric drive a very attractive side, even for distances no 
greater than the maximum ones on board ship, so that we 
should naturally expect to find electrically-driven capstans 
and steering engines. These two auxiliaries are not under 
this Bureau, but are the ones requiring long and objec- 
tionable steam-pipes through the living spaces. Here, 
however, another point has been made by some who 
are very anxious to use motors elsewhere—viz., that 
for the service in these cases motors are not suffi- 
ciently reliable. Naturally, a system involving four parte, 
each liable to break down, is more delicate than one 
involving but two of these parts. With a steam drive there 
are the boilers and the steam-engine driving the auxiliaries. 
In the electric drive we have the boilers, the steam-engines, 
and also the electric generators and motors. It is merely 
a detail whether the steam-engines operate the auxiliaries 
directly or whether a smaller number of them, having a 

reater power in each engine, operate electric dynamo. 
Personally I should think, however, that if motors are 
considered sufficiently reliable to drive feed-pumps and air- 
pumps on shipboard, for which they are not well adapted, 
they would be reliable for these other two cases noted, 
which they fit so well otherwise. The absurdity of an 
electric drive of auxiliary machinery on board ship situated 
closer to the main engines than the engines driving the 
dynamos becomes all the more apparent when contrasted 
with the steam drive for auxiliaries situated in the very 
extreme ends of the ship. 

On the battleship “ Alabama” the space required for 
electric motors, where used, is approximately the same as 
that required for steam-engines to do the same work. The 
space required for the wiring, etc., is less than that necessary 
for steam-piping had that been used. The space required 
for the generating sets is 10,140 cubic feet. The capacity 
of these generating sets is 256 kw. total. If all the auxiliary 
machinery on board this ship was operated by electricity, 
and if the space required for the electric generators were 
increased in the ratio of the increase of necessary capacity 
in the generating- room, the space that would be required 
in the generating-rooms would be 50,700 cubic feet for a 
capacity of 1,280 kw. Consequent upon the extension of 
the use of electricity would be an increase in the total 
weight of the machinery, equal to from 150 to 250 tons as 
a minimum. This loss in weight is as much as the gain 
following the use of water-tube boilers. The increased 
space occupied by the larger generating-rooms would 
accommodate 900 tons of coal, or 3,600 h.p. could be 
added to the power of the propelling engines, giving the 
ship in the first instance 45 per cent. greater coal endurance 
or in the second instance 1:5 knots increase in speed. 

The operation of electrical machinery is purely mechanical. 
That this may be done efficiently requires good mechanical 
ability at the generating engines. Electric difficulties and 
casualties are almost always questions of mechanical engi- 
neering. I know that it would conduce to the efficiency of 
the service, to the feasibility of a more extended use of 
electricity, and to an increase in the life of electrical 
apparatus if the electric generating plant were placed in 
charge of this Bureau. therefore recommend that this 
change be authorised. 


TRACTION PROBLEMS. 


On Wednesday, the professors at various institutions 
and those responsible for etic observations in national 
observatories had a field day at the Board of Trade. 
Sir Courtenay Boyle presided, and listened to the troubles 
introduced by the coming of electric traction, and also 
to the observations in reply made to those interested 
in such traction. The result was the formation 
of a committee to suggest experiments in order 
that real facts in relation to magnetic disturbances 
around electrical tramways may be forthcoming. The 
committee consists of Profs. Riicker, Ayrton, and Perry, 
representing the observatories; Prof. 3 Mr. H. F. 
Parshall, jor Cardew, and Mr. Brousson, for the elec- 
trical traction companies ; and Mr. A. P. Trotter, for the 
Board of Trade. e 
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ELECTRIC TRACTION IN JAVA. 


An interesting description of the new electric tramway 
in Batavia by Herr Hans Lippegaus, of the Union 
Elektricitäts-Gesellschaft, Berlin, appears in the Elextro- 
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Batavia by the conditions of the soil. In nearly every 
house which has been erected some little time, traces are to 
be seen of the damage caused by the shifting of the ground. 
This is brought about by the frequent though slight earth. 
quake shocks which are experienced in the island. In 
order to provide against injury to the power-station 


Fie. 1.—Group Taken at the Opening of the Works, Batavia. 


technische Zeitschrift. From the description it seems that 
& company was formed in 1897 to take over a then existing 
concession for the construction and working of an electric 
street railway in Batavia. The undertaking, which has 
now been successfully carried through, acquires interest if 
only from the fact that it represents the sole example of 
its kind at present extant in Java, or, indeed, in any of the 
Dutch possessions of the Malay Archipelago. We are told 
that exceptional difficulties, both as regards climatic con 
ditions and Dutch administration, not to mention labour 
troubles, etc., were met with during the progress of con- 
struction. It may be mentioned here that the plans 
for the generating station, etc., were prepared through- 
out by an engineer appointed by the company. These 
were sa ia in July, 1898, and no time was 
subsequently lost in placing orders for the neces- 
sary plant, bridges, and buildings. European firms 
supplied the materials, and the work of construction com- 
menced directly these were to hand. Malay labour, chiefly 
of the unskilled variety, was employed under native super- 
vision. This plan seems to have worked admirably, 
intelligent natives being chosen as foremen. However, 
considerable difficulty was encountered with the erection 
of the trolley masts, which work sorely taxed the resources 
of native labour at first, a prayer being offered up for 
the safety of the gang as each successive mast was tackled. 
Bat, thanks to the natural activity of the people, very few 
accidents had to be recorded, and the natives quickly 
became accustomed to the work. 

Herr Lippegaus also gives some usefal information con- 
ome the climate in Batavia, about which incorrect ideas 
prevail, The author recommends those only to entrust 
themselves to the country who possess a thoroughly sound 
nervous system and not the slightest trace of liver trouble. 
The temperaturo reaches 32deg. C. in the shade at noon, 
while one’s capacity for work is lessened by the moisture 
of the atmosphere. It is not, however, mankind alone 
which suffers under the influence of the climate, but also 
materials, In the latter respect many useful observations 
might be made. Great difficulties are also caused in 


buildings through this cause, the foundations were 
strengthened by a framework of wrought-iron girders. 
The author then goes on to describe the installation in 
detail. Three lines are worked at present. The power 
station from which these lines proceed is situated in the 


south-east quarter of the town, where the car-sheds, store, 


etc. (Fig. 1) are also placed. The design and erection of the 
machine-ro>m was entrusted to the firm of Hein, Lehmann, 


Fic. 2.—Plan of Site, Batavia 
and Oo., Berlin, while the car depét, together with the 


necessary workshops, were designed in Batavia, but like- 
wise supplied by the above firm. Doors and roofs are 
constructed of corrugated iron. Thorough ventilation has 
been provided for by constructing the upper portion of 
the walls of open—that is to say, . and 
fitting roof ventilators as shown in Figs. 5 and 34. The 


interiors of the buildings are pleasing to the eye, and substan- 
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tially equipped. In Fig. 3 the car-sheds and repairing shops 
are shown to the left, while the generating station is in 
the centre and the offices on the right. The generating 
station buildings comprise an engine-room, boiler-house, 
and pump-room, the latter adjoining the boiler-house. 
Fig. 4 gives a view of this room, in which two Worthington 


where it is best protected against coal dust. During the 
regular running of the plant the feed pumps force the 
water from the tank through a Green’s economiser, con- 
taining 192 tubes, situated in the main flue. The feed 
water is in this manner heated up to boiling temperature, 
against a steam pressure in the boilers of nine atmospheres. 


Fic. 3.—General View of Generating Station Buildings, Batavia. 


feed pumps, each having a capacity of 2,500 gallons per 
hour, and two injectors having a capacity of 800 gallons 
r hour, with a lift of 20ft., besides a tank are situated. 
he condenser pumps discharge fresh condensing water 
into this tank, while the water from the surface con- 
denser, after its separation from any oil which may be 


The boilers (Fig. 5) are of the double drum type, and have a 
heating surface of 1,030 square feet, and a normal evaporat- 
ing capacity of 3, 500lb. per hour. The upper drum is 20ft. 
and the lower drum 22ft. long, and both possess a diameter 
of 6ft. 1lin. The transport of the sections (Fig. 6) weighing 
about 144 tons each, was a dangerous operation. The 


Fic. 84.—Engine-Room during Construction, Batavia, 


present, also flows into the tank. The boiler feed pumps 
take their supply from the tank. Ino order to prevent 
the pumps from drawing air, the steam supply to the 
pumps is automatically cut off through the medium 
of a ballcock when the water in the tank sinks 
below a certain level. An electric motor for driving the 
economiser tube scrapers is also situated in the pump-room, 


upper and lower drums are connected by means of yoke 
pieces, the riveting in connection with which had to be 
done in Batavia. There are two enclosed tubes which 
serve 5 connect a two 3 au = 
spaces. th drums may separately fed, and any 
section of the feed pi between the boilers and 


. pumps may be cut off. Additional safety is obtained by a 
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may be obtained on the spot at a trifling cost. The coal is 
conveyed to the stoking floor by means of a light railway 
and tipping wagons, which latter are weighed with ther 


safety valve provided in each branch of the feed-water ring, 
the arrangement of which is clearly shown in Fig. 4. The 
upper drum of the boiler is provided with Galloway tubes, 


Fic. 4.—Pamp-Room, showing Arrangement o Feed Pipes, Batavia. 


and, further, carries a steam dome, from which latter the | contents on a self-registering weighing machine. The bot 
steam is conveyed through a steam ring to the engines. A gases generated in the boiler furnaces pass through the 
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Fic, 5.—Bollers in Pusition, Batavia. 


view of the boiler-house is shown in Fig. 7. At present | smooth flues of the lower drum of the boiler, in which the 
three boilers are installed, but sufficient room is left for a firegrates are situated, then through the Galloway tubes of 
fourth. Australian coal is used in the furnaces, though it | the upper dram, and back along the side surfaces of the 
is proposed in lieu of this to employ petroleum waste, which water-containing portion of the same, whence they are 
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conducted along the steam space of the lower drum THE TELEPHONE QUE N. 
towards the front of the boiler. From this point 88 QUESTION IN LONDON 


they pass back along the side surfaces of the water- E 

containing space of the lower drum to the smoke flue. | The following is a copy of a circular letter addressed by 
Here they may be conducted through the economiser, or, | the secretary of the General Post Office to the various 
as an alternative, through an unobstructed flue to the local authorities in London with reference to the National 
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Fic. 6 Transport of Boilers to Site of Works, Batavia. 


chimney shaft: The latter, as will be seen on referring to] Telephone Company laying mains in the streets in their 
Fig. 3, stands isolated in close proximity to the boiler- | districts : 

house, and is built up of iron plates riveted together on General Post Office, London, 
3 The shaft stands 150ft. high, and is fitted with “ Oct. 31, 1899. 

a cowl, 


besides a ligbtning conductor. Iron rungs to facili- | Sir, — The Postmaster-General having been informed that 
tate ascent are fitted both inside and outside the shaft. | the National Telephone Company is negotiating with the 
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Fid. 7. Interior of Boller House, Batavia. 


The scaffolding erected during the construction of the shaft | veatries and district boards of the county of London with 
was composed of bamboos. | reference to the laying of telephone pipes and wires under 
i 1 the streets of London, thinks it desirable to make, for the 
(To be continued. . information and use of road authorities, a short statement 
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of the law governing the use of streets for such a purpose. 
The National Telephone Company, save when it is endowed 
by the Postmaster-General with authority to exercise 
certain powers of construction conferred by the Telegraph 
Acte, has no power, either with or without the consent of the 
road authority, to take up streets. It possesses no statu- 
tory powers, and as to the disturbance of a street without 
such powers reference may be made to the similar cases of 
Reg. v. The United Kingdom Electric ee ey 
Limited (2 F. and F. 73 ; 26 J. P. 324) and Reg. v. Train 
(31 L. J. M. C. 169). | 

“By the Telegraph Act, 1892, Section 5, the Postmaster- 
General is empowered to authorise any company or person 
licensed to transmit telegram», Lo exercise the powers which 
are conferred on the Postmaster-General himself by the 
Telegraph Acts, 1863 and 1878, and by certain provisions 
of the Telegraph Act, 1892. The exercise of such powers 
is, however, limited by the following restrictions : 

(a) A licensee shall not exercise any powers under the 
said enactments except in an urban sanitary district, or 
such area adjoining an urban sanitary district as is described 
in the license. | 

(6) Notwithstanding anything in the Telegraph Act, 
1878, a licensee shall not exercise any powers under the 
said enactments without the consent in London of the 
County Council, and in any urban sanitary district outside 
London of the urban sanitary authority, and elsewhere af 
the County Council, and shall be subject to any terms and 
conditions which the County Council or urban sanitary 
authority may attach to any such consent, and shall 
comply with any regulations of such council or authority 
from time to time in force in relation to telegrapbic lines 
(Telegraph Act, 1892, Sec. 5 (2).’ 

“ By the agreement for the purchase of the company’s 
trunk lines, dated March 25, 1896, the Postmaster-General 
agreed to give the company from time to time such 
authority as is contemplated by the enactment just quoted, 
with reference to any exchange area which the company 
might specify. This undertaking was qualified by certain 
3 which it is not necessary to quote. No authority 

as at present been conferred by the Postmaster-General 
upon the company to exercise powers of constructing 
telegraphs in any part of the county of London. 

“ Until the company (a) is endowed with the authority of 
the Postmaster-General, and (b) has obtained the consent 
of the London County Council to the exercise of the powers 
conferred by the Postmaster.General’s authority, it commits 
a nuisance, and is liable to legal proceedings if it disturbs 
any street in Londun, even though it should have come to 
an arrangement with the road authority on the subject.— 
I am, Sir, your obedient servant, G. H. MURRAY, Secretary.“ 

As an instance of the view taken of the matter by the 
Telephone Company, we reproduce the following letter, 
which was under the date of Nov. 13, 1899, addressed to 
the Clerk of the St. Giles’s District Board of Works. 
This letter reads as follows: 

% Dear Sir,— With reference to your letter of the 2nd 
inst. on the subject of the communication which has been 
addressed to you by the secretary of the General Post 
Office relative to the powers of the National Telephone 
e lay down pipes and wires under the streets, 
I asked Mr. Clay, the company’s metropolitan superinten- 
dent, to call and see you and explain the position of 
matters from the company’s point of view. I understand 
that he has done s0, and that you wish the view of the 
company to be put into writing. 

“It is somewhat difficult to appreciate why the Post- 
master-General should have thought it requisite to instruct 
the London local authorities upon a matter of law, but no 
doubt the authorities will be duly grateful. 

“In order to enable the National Telephone Company to 
break up the streets under statutory powers, the conditions 
set forth by the Postmaster-General are not incorrectly 
atated. Under the Telegraph Act of 1892 the Post- 
master-General is empowered to delegate to any licensee 
of his any powers for breaking up streets which aro 
contained in the general Telegraph Acts, but in London 
these powers cannot be exercised without the consent 
(a) of the London County Council and (b) of the road 
authority. The Postmaster-General is under an abso- 


the statutory side of the question. 


lute covenant to delegate his powers in London to the 
National Telephone Company whenever called upon by the 
company so to do. 


As the company has so far be 
unable to induce the London County Council to give iu 


consent under the Act, it has not hitherto called upon the 


Postmaster-General to delegate the powers. So mach for 
Now for the common 


law. No person or body legally has the right to break up 


a public highway without statutory powers, but practically 
the only body which has the right to interfere is the road 
authority; and if the road authority chooses to say to 


the company, as it has done, ‘If you, the company, 


choose at your own risk to put down your pipes and wires, 


we, the road authority, will not interfere,’ the road autho- 


rity is perfectly at liberty to do so.— Yours truly, 
(Signed) WX. E. A. GANE.” 


A comment of the present state of affairs will be found 
in our leader columns. 


-e 
QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 


tramway work, or construction work; and for each suit- 


able question offer one shilling, and for the best solution 


of any question we offer ten shillings. We also give 


five shillings for every other answer we print. The answers 


to any question should be sent within 10 days after the 
question has ap We would call the attention of 
those sending in answers to the fact that the neatness of 


any sketches (which must be in ink) sent in is considered 


when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. Questions may be sent at any time. 

QUESTIONS. 


219. How oan you tell practically whether a current is 
leading before or ‘‘lagging” behind the E. M. F. in an 
alternating-current circuit J. C. R. 

220. What are the chief reasons why, in cases, overhead 
electric lighting wires have been replaced by underground 
wires, and why they are discouraged by the Board of Trade 
generally ?—J. A. S. 

ANSWEBS. 

Question No. 215.—What are the points of primary importance 
to be attended to in charging up a battery, and what should 
be the rate of charge for a battery of given capacity, in 
order that a maximum output may be obtained? 


Best Answer to No. 213 (awarded 10s.).—Previous to 
commencing the charge, the following points should be 
observed : ‘The s.g. (specific gravity) of the acid should be 
about 1,190 (26 per cent. sulphuric acid, 74 cent. 
water). If possible, an acidometer should be placed in 
every cell. By this means the specific gravity of the 
liquid in each cell can be observed, and the variations 
noted during the charging. The positive terminal of the 
battery should be joined to the positive terminal of the 
dynamo, and the negative to the negative. This is very 
important, and to be on the safe side, the polarity of the 
dynamo should be ascertained. This may be easily done 
as follows: Place two lead strips, joined to the terminals of 
the machine, into very dilute sulphuric acid. On starting 
the dynamo, the terminal joined to the plate which goes 
brown is the positive terminal, and should be joined to the 
positive or brown plate of the cells. The charging dynamo 
should be a shunt-wound machine. It is an excellent plan 
every time the cells are charged to lift the brushes from 
the commutator, and then switch the cells on to the 
dynamo. The magnets are in this way excited in such a 
direction as to make the machine charge the cells properly. 
If the battery is being used for the firat time, since charging 
should commence directly the cells have been filled with 
the electrolyte, it is better not to fill them up until every- 
thing is ready. The plates should always be kept well 
covered with the acid. All connecting strips between the 
cells should be kept short and clean, and of low resistance; 
the mains from the dynamo should be ag short and as large 


as possible. 


— — 


Charging.— The E. M. F. of the charging current at starting 
should be about 5 per cent. higher than the normal E M F. 
of the battery. If the battery has been much disebarged 
the difference of pressure should not exceed 2 per cent., 
otherwise too large a current may flow. If it be desired to 
keep the charging current constant, after a short time— 
varying from a few minutes to half an hour—the E. M. F. of 
the charging current may be raised to 10 or 15 per cent. 
above the normal E. M. F. of the battery. When charging 
is nearly completed, there is a rapid rise of pressure in the 
battery, and it may be necessary to raise its E. M. F. 30 or 
even 40 per cent. above the normal pressure of the battery. 
Owing to the fact that the resistance of the cells becomes 
less as charging proceeds—a dynamo withaconstant E.M.F. 
may be used—the current will diminish owing to the counter 
E M.F. of the battery rising, but not in any great degree 
if thecharging machine be shunt wound. If the cells are being 
charged for the first time, there should be a steady run of 
30 hours without stoppage if possible, or 10 hours a day 
for three successive days, for the size of cells commonly 
used. The electrolyte will then commence to boil; (the 
term ‘‘boil” as here used does not mean to actually boil like 
water in a kettle; the similarity of the appearance to that 
of boiling water explains the use of the term) it will have 
a milky ap nce, due to the quantity of gas bubbling 
through the fluid, and if the acidometer reading be observed, 
it will be found that the specific gravity has risen to 1,200 
or even higher. The charging must be continued until 
every cell boils in an equal degree. At first, possibly, 
there will be a difficulty in getting the cells into an 
equal state; continued charging will alone secure this. 
If any particular cell will not boil, it is best to disconnect 
it from the circuit during the hours of discharge, but 
it must be replaced when charging is again commenced. 
Should this fail to attain the desired end, there is some- 
thing radically wrong with it, and a new cell should be 
used. When charged, the acid should be kept up to specific 
gravity 1,200. For this purpose, acid of specific gravity 
1,300 should. be added when necessary. On no account 
use undiluted acid. The cells should be frequently examined 
for displaced pellets, scaling, or buckling. Any faulty cell 
should be cut out of circuit and not replaced until the 
fault is remedied. In conclusion, always charge the cells 
until they boil well. Half an hour to one hour over- 
charging will do no harm. Previous to charging, the posi- 
tives should be dark red, chocolate, or plum colour, but 
when fully charged they look like wet slate—nearly black. 
As to the charge for a battery of a given capacity, so that 
the maximum output may be obtained, if too large a 
charging current is passed the cell will boil as if they were 
fully charged, showing that the surface of the plates is 
insufficient for the current to act upon, and the excess of 
current does its work by simply decomposing the water of 
the electrolyte, creating volumes of gas and heating the 
liquid. Independently of this waste, the plates are injured. 
This also applies to the discharge. On the other hand, too 
small a charging current is to be deprecated, and according 
to Sir D. Salomons the charging current should not fall 
below one-tenth of the maximum. Makers usually specify 
the charge and discharge rates for cells of any given 
capacity, and for economical working the charging and 
discharging currents should not exceed the limits specified. 
In the f. ß. 8. cells L type, three to four amperes charge 
per positive plate ad four amperes discbarge rate is 
specified. In the K type, the charge and discharge rate is 
double that of the same-sized L cell—that is, eight amperes 
per positive plate. In a battery made up of the above cells 
(L type), each cell containing 23 plates, and baving a capacity 
of 500 ampere-hours, the charge is from 58 to 46 amperes, 
and the discharge from 1 to 46 amperes—+.e., it will givo 
one ampere for 500 hours, or 46 amperes for about 104 hours. 
Most pocket-books of electrical rules, formulæ, etc., contain 
tables for the charge and discharge rates of cells of the 
chief accumulator manufacturers, and it is therefore 
unnecessary to detail them here.—C. V. | 

Answer to No. 213 (awarded 5s.).—The most important 
considerations in charging a leaden secondary battery are 
to have no short-circuits between the plates; to have a 
clean electrolyte of specific gravity 1,200deg., composed of 
pure sulphurte acid and distilled or very clean rain-water ; 
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to employ as small a charging current as time will allow, 
and to be sure that the whole of the poles are properly 
joined up by clean connections positive to negative; that 
the cells or boxes are well insulated from the ground they 
atand on, as well as from each other, by oil-cup insulating 
supports ; and that the positive pole of the whole set is 
joined to the positive pole of the charging dynamo, and the 
negative pole of the set is joined to the negative pole of 
the dynamo. A good charging current (speaking quite 
generally) is one ampere to every 100 square inches of lead 
plate submerged in the cell, counting both sides of every 
plate, grey or brown, and of course assuming all the cells 
to be identical. The E.M.F. required will be proportional 
to the number of cells. The E.M.F. of a cell when charging 
is generally from two volts at the beginning to 2°5 volts at 
the finish, but it might rise a little higher if an excessive 
charging current had to be used. A battery charged at 
tbis rate, and under the above circumstances, until all the 
plates, both grey and brown, are giving off gas freely, and 
until the electrolyte ap milky, and attains to specific 
gravity of 1,200deg. or 1, 210deg., will have its maximum 
charge, but its efficiency will also depend upon the rate of 
discharge, which should not exceed the rate of charge —i. e., 
oneampere per 100 square inches of lead plate, asstated above. 


In making this calculation it must be remembered that all 


the cells give the same current, so that in the case of a 
battery of 50 cells, each cell having 1,600 square inches 
of surface of lead plate submerged in the electrolyte, the 


proper current would be 100 =16 amperes for charge 


and discharge. Many batteries are forced at a higher rate 
than this, but it is not to their advantage, and the limits 
of density for the electrolyte should be 1,185deg. to 
1,215deg. specific gravity. If a cell takes longer to charge 
than the others, search for the cause and remedy it at 
once—¢.g., look for a contact between the plates, such as 
by means of the deposit at the bottom of the cell or a 
oT dropping out of one plate and touching another. 

he battery should be kept in a well-ventilated room locked 
up, and the E.M.F. of each cell should be registered daily 
after the battery has been discharging a good long time 
and while a large current is passing. Any cell not giving 
as much E.M.F. as the others requires attention before 
recharging. The E.M.F. of no cell should fall below 
18 volt under any circumstances, and discharged cells, 
whether new or at regular work, must not be allowed to 
stand long without recharging. All binding screws must 
be kept tight, and I have generally noticed that thick 
plates give more satisfaction than thin. For further 
information see article on accumulators in the Electrical 
Engineer of Sept. 3, 1897, and answer to question No. 208 
in issue of Oct. 27 last. These batteries require a great 
deal of care and skilful attention.—F. G. A. 


Answer to No. 213 (awarded 58.).— The following points 
ought to be attended to when charging a battery: (1) The 
acid must on no account be put in until everything is ready 
to begin the charging. (2) Only pure brimstone acid 
should be used. The slightest trace of impurities, like 
arsenic, nitric acid, or hydrochloric acid, often found in 
commercial vitriol is highly deleterious to the plates. The 
acid should be diluted with pure water until its specific 
gravity is 1:190 when cold. This test is made with a 
hydrometer. N.B.—The acid should be poured gradually 
into the water and not vice versd, owing to the great heat 
liberated by the chemical action. (3) The acid solution 
ought to cover the negative plates to a depth of at least 
zin. (4) The loss of the liquid can be greatly retarded by 
laying sheets of glass in the acid at the top of the phates. 
(5) Whether the battery be charged at constant, potential 
or at constant current depends on the use to which it. is 
ta he pit. Messrs. Caben and Donaldson, in a paper to, 
tl. british Association, August, 1898, proved that when a 
cell is charged at constant potential the time of charging 
is less than half of that required at constant current. The 
capacity also is 30 per cent. greater, but the energy efficiency. 
is 10 per cent. less. Hence for central-station work it would 
be advisable to try and arrange to charge at constant 
current, whilst for motorcar batteries it would be better, 
to charge them at constant potential. (6) When the 
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battery is fully charged, all the cells ought to be milky, and 


the specific gravity of the acid ought to lie between 1'200 
and 1 210. 

Makers always send special instructions with their cells 
as to the proper rate of charge. For example, with the 
E. P. S. cell, L 31, the rate of charge is given as from 50 to 
60 amperes, whilst the rate of discharge may be anything 
less than 60 amperes. The E.P.S. Company state that the 
lower rate of charging—-namely, 50 amperes—is the more 
economical, but the experiments quoted above show that 
in order to get maximum capacity we should charge at 
constant potential. Hence, to get maximum output from 
the cells, the potential difference at the start ought to be 
such that the maximum permissible charging current is 
produced, and then this potential difference ought to be 
maintained constant during the whole time of the charge, 
the current, of course, diminishing rapidly when the battery 
gets charged.—J. C. R. 


Question No. 214.—Which do you consider the best method of 
the following ways of condensing: (a) evaporative con- 
denser, (b) surface condenser with cooling towers ? 

[The first two answers to this question are considered to 

be of equal value.—Ep. E. E.] 


Answer to No. 214 (awarded 7s. 6d.).—In answer to this 
question, there is very little difference between the two 
methods, and whether one is better than the other seems 
to me to be a matter of choice. I think a description of 
both systems will enable us to pick out their chief points. 
The general principle of the evaporative condenser is a nest 
of hee into which the steam is exhausted. Water runs 
down the outside of the tubes and, evaporating, the vapour 
formed rapidly carries away the heat from the tubes, thus 
condensing the steam inside. A fan is employed to blow 
away the vapour as quickly as it is formed, and so 
accelerates the condensing effect. A diagram illustrating 
the evaporative condenser is shown in Fig. 1. The con- 
densing water is taken cold and first passed through 
a supplementary sarface condenser close to the air- 

ump, through which condenser the vapour comin 
rom the evaporative condenser proper is convey 
and further condensed. The water leaving the supple- 
mentary condenser passes along with the circulating 
water over the evaporating tubes, and on leaving the 
heated water is caught in a tank, from which it is again 


circulated. The boiler feed water is taken from thie tank. | rative efficiency of the boilers. 


XL MENTARY 
CONOEN SEA 


‘Fro, I. 


In working evaporative condensers power is required : firat, 


steam per hour. The water circulated should be 20 tima 
the weight of steam. 
Fig. 2 illustrates a surface condenser with a cooling 
tower. The circulating pump draws the cold water from 
the suction tank, passes it through the tubes of the surface 
condenser and the tower, and back again in a continuous 
circuit to the suction tank. The exhaust steam from the 
main engine brought in contact with the outside of the 
tubes is condensed. The pure water thus formed, together 
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with then» and incondensable vapour, is removed by the 
air-pump and delivered to the hot-well, from whence the 
water is fed to the boilers. The loss to the circulating 
water by evaporation in the tower must needs be made up 
from the source of water supply. One advantage that 
might be claimed in this system of condensing is that pure 
boiler feed water is obtained in addition to the benefits of a 
vacuum, often resulting in an economy to the plant equal 
to that derived from the vacuum by increasing the evapo- 
The current of air is passed 
through the tower by a fan driven either by a small engine 
or an electric motor. The location of the tower may be on 
the engine-room floor, on the top of the building, or in the 
yard, the latter being the best.—F. BRUTON. 


Answer to No. 214 (awarded 7s. 6d.).—The cost per 
horse-power of these two systems is about the same, and 
as they are both equal in regard to consumption of watar, 
the cooling tower losing by evaporation an equal amount 
of water to that of the evaporative condenner, comparisons 
can only be made on the score of efficiency and reliability. 
The evaporative condenser bas the following advantages: 
(1) As the condensing water absorbs heat by evaporation 
as well as by rising in temperature, a proportion of 1lb. 
of water per pound of steam is ample. In actual practice 
two-thirds of this amount will suffice, as condensation is 
partly effected by radiation, conduction, etc. If the steam 
to be condensed should at any time fall considerably below 
the maximum for which the condenser is designed it is 
possible to dispense with cooling water altogether, thus 
effecting a saving on pumping. (2) The initial temperature 
of the condensing water can be much higher than with 
surface condensers, thus making condensing possible in 
special cases, where with ordinary condensers it would be 
out of the question. (3) The cost of pumping is less 
tban with surface condensers and cooling plant, as the 


for forcing the water through the supplementary con- | water circulated is a mere fraction of that required for th 


denser ; second, for circulating the water over the evapo- 
rating pipes; third, for working the air-pump ; and fourth, 
for driving a The quantity of condensing water 
required per pound of steam is from IIb. to 14Ib. of cold 
water, and the area of cooling surface in the evaporating 
tubes should be a minimum of one square foot per 10lb. of 
steam condensed per hour. The surface in the auxiliary 
condenser should be equal to one square foot per 55lb. of 


latter apparatus. : 
As against all this, we have the disadvantages that the 
vacuum is generally not so high with this type of con- 
denser ; there are a large number of joints to keep tight, 
and there is a distinct loss of efficiency after the condenser 
has been in use for some time, owing to deposit of scale 
on the pipes, which, in the case of the corrugated pipes 
used by some makers, is difficult to remove. Further, it is 
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advisable to place the condenser close to the station, because 
if at a distance the exhaust pipes have to be large to avoid 
loes of vacuum between engine and condenser, and a long 
line of large-bore steam-piping adds considerably to the cost 
of the plant, besides increasing the possibility of air leakage. 
With surface-condensing plant and water cooler, a high 
vacuum of 28-29in. Hg. can be obtained, which result is 
not commercially possible with evaporative condensers. The 
condenser can be more easily cleaned and repaired, and 
since only water passes between this and the water cooler, 
it is possible to place the latter away from the station if 
considerations as to space, etc., render this necessary. The 
cost of pumpir g may be more, depending on the arrange- 
ment of the cooling tower, but this is partly balanced by 
the higher vacuum obtained, and, in the writer’s opinion, 
the greater reliability of the surface-condensing plant makes 
it preferable to its alternative.—H. H. HARRISON. 

Answer to No. 214 (awarded 5s.).—This question can only 
be satisfactorily answered by acquaintance with the proposed 
site. Apart from the drawbacks incidental to connecting 
pipes, it may be stated theoretically that the evaporative 
type is superior 20 the surface type with cooling tower. 

his is because the former requires less cooling water to be 
circulated, and that quantity to be lifted a smaller height 
than in the other case, thus leading to economy in total 
power for operating the pumps. Further, less water is 
required for make up in the water used for condensing 
(and this is of vital importance where either condensing 
arrangements are used), as the evaporative condenser 
dissipates considerably more heat by radiation, conduction, 
and air currents than in the case of the cooling towers. 
We have supposed, however, that the evaporative con- 
denser is placed in its usual position on the roof of the 
building, where full benefit may be derived from the natural 
air draught. In such a position a long exhaust pipe is neces- 
sary for connecting the condenser toengine. Unfortunately 
this militates against the use of the evaporative condenser, 
as we find the vacuum at the engine somewhat impaired 
due to the distance of the vacuum space of condenser, and 
to leakage through the large number of pipe joints. Drain 
of the main exhaust pipe is also impossible unless the air- 
pump draws from the lowest level ; this may mean dividing 
the engine for air and circulating pumps. Besides these 
drawbacks, a larger air-pump is necessary on account of the 
increased space under vacuum which is to be cleared of air. 
The air-pump is working against atmospheric pressure, and 
hence will consume more power if made of larger capacity. 
There is even another disadvantage attending the evapora- 
tive condenser, and that is that the circulating water-pump 
should be placed near the condenser for greatest economy, 
which obviously is extremely inconvenient. A pump 
placed in the engine-room would have to overcome the loss 
due to pipe friction, and the pipes between the condenser 
and pump would add to the initial cost of plant. There is 
one advantage which may be taken of the evaporative 
condenser placed on a roof of over 35ft. high, and 
that is, if another small pipe is run down to the ground 
level through which the condensed water may fall by gravity, 
the air-pump will not have to pump this water. it 
may be incidentally mentioned that the cost of the two 
classes of plant, together with their respective pipe work, 
is about the same. Now, the ground space occupied by 
the cooling tower and surface condenser is comparatively 
small, and therefore may sometimes be found at a station. 
Where this is so, the surface-condensing plant should be 
used, but in congested districts, where ground space is of 
great value, or unobtainable for condensing plant, then the 
evaporative condenser may be profitably employed. For 
the purpose of comparison, it has been assumed that the 
evaporative condenser will be of the open type without 
artificial cooling, and also that the cooling tower will not 
be provided with fans. The cost of these Plants, with fans 
and engines for driving, works out very nearly the same as 
those which we have considered, but sightly higher in the 
case of the encased evaporative condenser plant. Of course, 
the sizes of the fan-equipped plant would be considerably 
smaller and less objectionable to near neighbours in case 
of condenser on roof. Plants fitted with fans should be 
avoided where space allows, as they consume more power, 
and, moreover, extra moving parts are required.—D. P. 


LIGHT RAILWAYS. 


The construction of light railways, on a gauge of 3ft. 6in., 
from Stourbridge to Kinver, in the counties of Worcester and 
Stafford, by the British Electric Traction Company, Limited, 
has been authorised. 

The Light Railway Commissioners have approved the pro- 
posal of the Maidstone and Faversham Junction Light Railway 
Company, Limited, to construct a light railway between 
Faversham and the London, Chatham, and Dover line at 
Hollingbourne. The cost of the line is estimated at £87,000. 

The Witney, Burford, and Andoverford Light Railway 
Syndicate, Limited, are applying for an order authorising 
the construction of a light railway from Witney at a junction 
with the Great Western Railway to Andoversford, through the 
parishes of Witney, Carbridge, Minster, Lovell, Brezenorton, 
Asthall, Shilton, Swinbrook, Burford, and Upton and Signett, 
Little Barrington, Great Barrington, Windrush, Compton, 
Abdale, Shipton, Dowdeswell, and Whittington, in the counties 
of Oxford and Gloucester. 

The Board of Trade haye notified in the Gazette that 
objections to the confirmations of the North Lindsey (Lincoln- 
shire) Light Railways (Frodingham and Scunthorpe to Whitton, 
Winterton, and Winteringham) Order must be received by 
Dec. 9, and objections to the North Lincolnshire (Lincoln to 
Scawby) Light Railway Order must be made by Deo. 8. 

The Driffield Urban District Council have panion a resolution 
with regard to the Beeford and Driffield light railway scheme 
to the effect that the Council are unable to approve the soheme 
until they have had an opportunity of considering the details. 

The Light Railway Commissioners have sanctioned an appli- 
cation for an order to construct a light railway from Leighton 
Buzzard to connect the London and North-Western system 
with the Great Northern at Hitchin. The estimated cost is 
£100,000. The length of the line will be about 20 miles. 

Intimation has been received in Aberdeen from the Railway 
Department of the Board of Trade that the order which was 
made by the Light Railway Commissioners re the Echt light 
railway, and submitted to the Board of Trade Railway 
Department for confirmation, has now been withdrawn by the 
promoters. 

At a recent special meeting of the Keady Town Commis- 
sioners, a resolution in favour of a railway line from Kings- 
court to Armagh was adopted. 

The North Finchley Tradesmen’s Association have memo- 

rialised the Light Railway Commiesioners to consider a number 
of objections before granting powers to the Middlesex County 
Council to construct their proposed light railways. 
The formation of a line from Dereham to Norwich, running 
by way of Mattishall, Tuddenham, Honingham, and Easton 
into the city station at Norwich, is projected. The Hon. 
anaya E. Fellowes, M.P., is one of the prime movers of the 
scheme. 


FORTHCOMING EVENTS. 


Saturpay, Nov. 18. 


Institution of Junior Engineers.—At 3.30 p.m., visit to the 
City and South London Railway works at Stockwell. 


Monpay, Nov. 20. 


Society of Arts.—Ab 8 p.m., Cantor lecture I., Enamelling 
upon Metals,” by Mr. Henry Hardinge Cunynghame. Ab 
4.30 p.m., in Foreign and Colonial Section, paper on Old and 
New Colombo,” by Mr. John Ferguson. 


Turspay, Nov. 21. 


Institution of Civil Engineers.—At 8 p.m., discussion on popes 
on "' The Waterloo and Oity Railway,” by Mr. H. H. 
ryt dey Cato M. I. C. E.; and The Electrical Equipment 
of the Waterloo and City Railway,“ by Mr. B. M. Jenkin, 
A. M. I. C. E. 

WEDNES DAY, Nov. 22. 


Institution of Electrical Engineers, —At 7.30 p. m., first studente’ 
meeting ab 28, Victoria-street. Paper on Switch Gearing,” 
by Mr. Nixon. 

Tuurspay, Nov. 23. 


Institution of Electrical Engiueerg.—At 8 p.m., papers on 
„The Cost of Steam Raising,” by Mr. John Holliday, 
A. M. I. C. E.; Influence of Cheap Fuels on the Cost of 
Electrical Energy,” by Mr. R. E. Crompton, past-president 
of the Institution of Electrical Engineers. 


Fripay, Nov. 24. 

Institution of Mechanical Engineers.—Ab 8 7 paper on 
„Openings for Mechanical Engineers in China,” by Lord 
Charles Beresford, C.B., M.P. 

Society.—Ab Café Monico, Piccadilly, ladies’ 
night concert. 
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QUESTIONABLE SPECIFICATIONS. 


No country has a monopoly of engineering talent, 
and there is no objection to the unlimited exercise 
of free trade in that talent. Indeed, Great Britain 
itself would be a poor field for the scope of an engi- 
neer if he was restricted entirely to that field. It 
is just as true that the English engineer trained 
in England is better acquainted, and must be 
unconsciously biassed in favour of the p:actice 
of his native land. Similar reasoning holds 
good with the American or Continental trained 
expert. From the English we expect traces 
of Anglicisms, from the American touches of 
Americanisms. - No objection can be raised on 
account of such bias provided the matter stops 
there. The questions of the moment, however, are 
whether the matter does stop here, whether, con- 
sciously or unconsciously, American tram experts are 
not giving undue preference to American practice, 
and, further, whether they are not specifying 
elther in such a general manner as to favour 
American competition, or even going so far as 
to change or allow to be changed the terms of 
specifications in order to make the conditions more 
favourable to American firms. It is not so very long 
since sharp criticism came from Liverpool ; this was 
followed by still sharper criticism in relation to 
work at Glasgow, and now we record in our 
correspondence columns some criticisms in regard 
to Dublin. The general conclusion must be that 
with all this smoke there is some fire. If upon 
close examination the whole matter is seen to 
be merely unconscious bias, nothing more need 
be said, but it is exceedingly difficult to recog- 
nise unconsciousness in some of the actions 
pursued. If the actions are deliberate, we contend 
they are illegal. They are more, and worse; they 
are morally a disgrace to the engineer who allowed 
or arranged different terms for different firms. Of 
course there may be a complete answer to the 
statement that the terms of the American con- 
tract differed from the terms of the English 
contract, but the result of the legal action 
favours the view that in some way or other 
there was at least an attempt to get round the 
patent protection in this country. We have no 
wish to insinuate that Mr. Parshall has deliberately 
used his position to favour one party more than 
another, but we do say that, if he is the expert 
engineer he claims to be, his specifications should be 
specific and not general, and his language not such that 
one firm can understand one thing and another firm 
something totally different. He has no right morally 
to specify that a firm is to superintend or carry out 
certain work, and then loan himself or be loaned 
to another firm to superintend or carry out that 
work. He cannot perform the functions of a con- 
sulting engineer properly if he is loaned to the 
contractor to do the work he specifies. We have 
Just as much knowledge of Mr. Parshall as we have 
of the Khan of Tartary, except that the former is 
by far the better-known name to the general public; 
but we can safely say that we have never known 
specifications so continuously criticised in an adverse 
sense as have been those of this American expert. 
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The question is not one of free trade—it is one of fair 
trade ; and no specification should contain words that 
can be read out or blanks that can be “read in,“ 
so as to favour one set of contractors more than 
another. The consultant whose specifications can 
be read in different ways by different people is not 
an expert at all—he is a fraud, an ignoramus who 
does not know his business. The real expert knows 
what he wants and specifies what he wants, so that 
no one can mistake or misunderstand his require- 
ments. 3 


TELEPHONE COMPETITION IN LONDON. 


Elsewhere in this issue will be found a copy of a 
circular letter addressed by the secretary of the 
General Post Office to the various local authorities 
of London with respect to the laying of under- 
ground telephone cables by the National Telephone 
Company, and also the reply of the company to the 
views propounded in this letter. On the legal aspect 
of the case we do not propose to treat, but rather 
on the practical outcome of policy foreshadowed 
by the first letter. We were promised in Parlia- 
ment that the result: of the Telegraph Act 
of 1899 was to be an active competition in 
telephones both in the country and in London. 
How far this active competition is to be achieved 
in the country is not yet certain, but up to the 
present the Post Office authorities have shown no 
eagerness to grant licenses even to municipal 
authorities. In London the case is somewhat 
different, and we believe that the engineering depart- 
ment of the Post Office is really making an attempt 
towards establishing a complete system of telephonic 
exchanges with underground cables. Still, what is 
practically the first step in the active competition is the 
letter referred to above, which to us indicates that the 
Post Office authorities will not be content to fight 
fairly with their licensed competitor. The facts as 
to underground mains show that the National 
Telephone Company has already hundreds of miles 
of cable underground. Thus the bulk of the con- 
nections on the south side of the Thames are placed 
under the streets, connections in this way being made 
from Southwark Bridge to places as far out as the 
Croydon, the Crystal Palace, and Kingston districts. 
Again, the Kensington district is all so connected, the 
underground cables extending from Hammersmith, 
round through Kilburn, to King’s Cross, Holborn, 
and London-wall. These cables have all been laid 
with the consent of local authorities, and we believe 
that a year or two ago the London County Council 
was pleased to grant consent to the wires being 
placed underground. Lately, however, this Council 
has refused to grant permission, and we suppose 
that the legality of laying telephone mains 


in streets which are opened out with only the con- 


sent of the local vestry will be contested some day 
in the Courts, Such local consent is sufficient in 
the case of certain other companies, such as the dis- 
tributors of hydraulic power. Leaving this on one 
side, we do not think the Post Office can under 
their terms of the license refuse its consent if that 
of the London County Council had been obtained. 


The letter, in fact, shows a tendency to obstruct 
progress, which is quite beyond the promised active 
competition promised by the Government. 


CORRESPONDENCE. 


On man's word is no man’s word, 
Justice needs that both be heard.” 


TELEGRAPHS TO LADYSMITH. — 


The following letter on A Simple Method of Re-estah- 
lishing Telegraphic Communication Over Short Distances ” 
appeared in Tuesday’s Times : 

SIR, — It is rash unasked to offer suggestions to practical 
telegraphists such as, no doubt, exist inside and in the 
vicinity of Ladysmith, but perhaps it might be worth while 
by cable to request them to try to communicate by the 
following method : 

“Lay a wire across Ladysmith, or other invested station, 
east and west, and earth the two ends thoroughly, so as to 
get as long a base as possible. Insert in this wire a powerful 
battery, or a dynamo, and a signalling key (sharper signals 
can be got by breaking the current under alcohol or between 
the poles of a strong magnet) ; insert also, by an alternative 
switch, a pair of low-resistance telephones, and a condenser 
to keep out steady earth currents. 

Then let another party, south of the above district, and 
as near as is consistent with military exigencies, lay or 
utilise another east and west wire, of greater length than 
the other, and likewise thoroughly well earthed at each end 
in damp soil, employing salt if necessary, or, still better, 
utilising a river; and let them likewise insert a pair of 
telephones (with a condenser) to receive signals, and a 
dynamo or battery with a signalling key to send them. 

“It matters little where the outside actual station is, 
but its two ‘earths’ should be as near and as much one on 
each side of the invested station as is practicable. 

“Unless the soil is hopelessly dry for all accessible 
depths, slow signalling by this method of earth tapping can 
certainly be achieved, provided strong enough currents are 
used, even without the use of special apparatus ; the short 
and the long signals of the Morse code being marked by 
the beginning and end of the current, or by the interval 
between two successive reversals, and being readable by 
an operator skilled in the use of the “sounder.” Earth- 
current disturbances will be heard, but can usually be 
recognised and disregarded. 

“ An alternating dynamo would bs preferable to a con- 
tinuous-current dynamo if it were of high frequency, and 
sometimes the harmonics of an ordinary alternator are 
sufficiently strong for the purpose; or a revolving com- 
mutator can be made to carve an ordinary battery current 
into rapid intermittencies, producing a hum in the distant 
telephone, as in the arrangement applied under the direc- 
tion of Sir W. Preece in the sea near Cardiff. l 

“A great number of refinements could be applied if 
there were plenty of time, but my object is to point out 
that a slow kind of telegraphy can almost certainly be 
restablished, if it be considered worth while, with apparatus 
probably already on the spot. (The possible use of the 
line of rails as a semi-connector, or earth substitute, should 
not be overlooked.) 

“To avoid difficulties about ‘calling, or asking for a 
change from ‘send’ to ‘receive, it is natural to suggest 
that each station should ‘ receive’ for every alternate hour, 
and then the skilled operator rest. The ‘sending’ demands 
much less skill than the ‘ receiving.’ 

“ A telephone held to the sender’s ear, and connected, if 
necessary, to a couple of iron pegs in the earth in his 
immediate vicinity, or to a yard of wire running parallel 
to his line wire, will tell him if he is sending signals in an 
intelligible manner or not.— Yours faithfully, 

“ OLIVER LODGE. 

“ University College, Liverpool, Nov. 11.” 


FOREIGN COMPETITION. 


SIR, —As the question of foreign competition is now very 
much to the fore in this country, we think the following 
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facts may have some interest for your readers, as showing 
how it is that some contracts are placed abroad. In 
October, 1897, we, with other electrical cable makers, were 
invited by the Dublin United Tramways Company, Limited, 
to tender for the cables required in connection with the 
conversion of their tramways from horse to electric haulage. 
The specification written by the tramway company’sconsult- 
ing engineer, Mr. Parshall (an American)—was issued to us, 
providing among other things that the price quoted for the 
cables was to be inclusive of the drawing into the conduits 
in Dublin, and the jointing up and putting to work, and 
that delivery was to be made of the whole of the cables 
within nine months of the date of the order. We tendered 
to the specification in due course, offering to carry out the 
whole of the terms and conditions set forth in every par- 
ticular, but received a notification from the secretary of the 
company on Jan. 29, 1898, to the effect that our tender 
had not been accepted. 

So far we had, of course, no ground of complaint, but 
we subsequently heard that the order had been placed with 
an American firm (the National Conduit and Cable Com- 
pany) for paper-insulated cables, and as we held the 
patents for this class of material for this country, we 
entered an action for infringement as soon as the first 
cables were delivered. This action has recently been tried, 
and has resulted in our favour. During the proceedings it 
was necessary for the tramway company to produce a copy 
of the contract they had made with the American firm, 
and it is particulerly to this contract that we wish to draw 
attention. 

We enclose a copy of the contract, and it will be noted 
that its conditions differ in many respects from those to 
which the English manufacturers were asked to quote. 
Notably, the contract is made in America, and the tramway 
company took delivery of the cable in New York, this step 
being obviously an attempt to deprive the English manu- 
facturer of the righte under his patent. The tram com- 
pany loaned to the National Conduit and Cable Company 
the services of their engineer (Mr. Parshall) to supervise 
the drawing-in and jointing, so that this work, although 
carried out at the contractor's expense, has not been effected 
by him, as provided for in the original specification. We 
understood that we were to provide over the lead sheathing 
of the cables a layer of compounded jute yarn, although 
for cables that are to be drawn into “ ways ” it is our practice 
to provide a plain lead covering only. We find that the 
American firm have provided plain lead-covered cables, 
thereby, of course, effecting a considerable saving in the 
cost. 

We would then draw particular attention to the remark- 
able fact that blanks have been left in the contract, both 
for the quantities of cable and the sizes, and prices at which 
they are to be supplied. No time for delivery is stated, 
and as a matter of fact the American firm has largely 
exceeded the time allowed to the English manufacturers. 
The guarantee clause expressly excludes electrolytic 
damage, although we were asked to include this possible 
cause of damage in our undertaking. 

Our view of this matter is, that such favoured treatment 
to a eae contractor can be neither to the credit of 
Mr. Parshall, the consulting engineer, nor to the interests 
of the shareholders of the Dublin United Tramways Com- 
pany, bat we are content to leave the matter to the 
judgment of the public.—Yours, etec., 

THE BRITISH INSULATED WIRE COMPANY, LIMITED. 

i : [Cory.] 

This agreemefit, made by and between the National Conduit 
and Cable Company, 4 gorporation organised and existing under 
and. by virtue of the jaws of the State of New York, United 
States of America, with its principal business office in the city 
of New York, party of the firat part, and the Dublin United 
Tramways Company, a corporation organised and existing 
under and by virtue of the laws of the United Kingdom of 
Great Britain and Ireland, and having its principal business 
office in the city of Dublin, Ireland, party of the second part. 

Witnesseth,—That whoreas the party of the first part is the 
manufacturer of and dealer in -certain electrical conductors or 
cables known as ‘‘ paper-covered cables,” and whereas the 
party of the second part is a common carrier, operating and 
propelling its tramcars by means of electricity, and is-desirous 
of purchasing said cables from said party of the first part for 


second part, and the 
from the party of the first part s 
cable manufactured by the party of the first part, to be delivered 
to the party of the second part on board ship at the port of 
New York, said ship to be designated by the party of the first 
part. The size and price of the cable which the party of the 
first part agrees to sell to the party of the second part is as 
follows : 


its corporate name to be hereunto signed by ita 
corporate seal to be hereunto affixed with the attest of its 


thə purpose of transmitting electricity from the power station 
to said tramcars and otherwise. | 


Now, therefore, in consideration of the sum of one dollar, 
each to the other paid, the receipt whereof is hereby acknow- 
ledged, and of the covenants and promises hereinafter con- 
tained, the parties hereto covenant and agree as follows : 

The party of the first part agrees to sell to the party of the 


rty of the second part agrees to buy 
f feet, more or leas, of the 


The party of the second party agrees to pay for the said cable 


on the certificate of their consulting engineer, in New York 
funds, through Comptoir National d’Escompte de Paris, London, 
as follows: Fifty per cent. upon the arrival of the shipment in 
London, forty per cent. when the circuit is jointed up in the 
subway, and the balance of ten per cent. upon the completion 
and the acceptance of the cable in the subway. 


It is further understood and agreed that the aforesaid cable 


shall be laid, installed, and connected up, under the direction 
of the engineer of the party of the second part, but at the cost 
and expense of the party of the first part. 


It is further understood and agreed that the of the first 
rt shall furnish the party of the secoud part its guaranty and 
nd, guaranteeing the durability of the cables furnished by it 


as aforesaid, except as against the act of God, the public enemy, 
mechanical injury or electrolysis, for a period of ten (10) years 
from the date of acceptance, and that the said party of the first 
part shall also furnish its guaranty and bond for the purpose of 
indemnifying the party of the second part against 
incurred for infringement, because of the use of the 
purchased as aforesaid from the party of the first part ; the 
party of the first part, however, to be notified by the party of 
the second part so soon as, and as often as, any action or 
proceeding is threatened involving the patentability of said 


ale 


cables. 
In testimony whereof, the party of the first part has 5 
„ and its 


on the —— day of March, 1898, and the party of the 


second part has hereunto caused its name to be signed by its 
president, and its corporate seal to be hereunto affixed with the 
attest of its secretary on the eleventh day of March, 1898. 


Tue DuBLIN Unrrep Tramways Company. 
By Wm. Anderson, Secretary and Manager. 
R. S. Tresilian, A. Seoy. 


The National Conduit and Cable Company, 
By Edwd. S. Perot, President 

Seal. Attest. : Geo. J. Jackson, Secretary. 
In the presence of Jas. H. Warner. 
State of New York, 88 
City and County of New York, } : 
On this llth day of March, 1894, before me, Henry B, 
Heylman, a notary public in and for the county of New York, 
appeared Edward S. Perot and George J. Jackson, to me known 
and known to me to be respectively the president and secretary 
of the National Conduit and Cable Company, and who, being 
by me duly sworn, deposed and said that they were the presi- 
dent and secretary respectively of the said the National 
Conduit and Cable Company, and had been duly authorised by 
the board of directors of said company to execute the foregoing 
instrument in the name of and for the aforesaid company, an 
acknowledged that they executed the within instrument and 
affixed the corporate seal thereto for the purposes and intents 
therein expressed. 


Seal. Attest. : 


Henry B. HEYLMAN, 
Notary Public (198), N. Y. County. 


LIQUID AIR: AN INTERESTING INTERVIEW. 
BY R. M. W. 


Some time ago, on behalf of the New York Bunkum, 
I paid a visit to Prof. Tippler, of New York, whose experi- 
ments with liquid air have lately been the talk of the 
world. It was early in the day when I knocked at the 
door of the professor’s house, but when I was shown into 
the laboratory I found the distinguished ecientist already 
hard at work. After receiving a hearty welcome from 
Prof. Tippler I began to look about me and to note all the 
appliances with which the room was stocked. 

Before you see or do anything,” said Mr. Tippler, 
heartily, “ you must taste the liquid air.” 
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Taste the air!” I exclaimed, in astonishment. ‘ Why, 
I thought that owing to its intense cold, to touch it has the 
same effect as touching a red-hot poker ?” 

“Not at all,” said Mr. Tippler, the burning effect has 
been much exaggerated ; I myself can drink large quantities 
without experiencing any injurious effects whatever.” 

With these words the professor walked over to one of 
the large barrels which were ranged round the room, 
and drew off, in a polished copper vessel, about half a 

555 should say, of a pale yellowish, almost colourless 
iquid. 

“ Drink this off,” said the professor, as he handed me the 
measure, “and you will be able to see more clearly and 
understand more readily the strange and interesting experi- 
ments which I am about to show you.” 

I thanked him, and drank the liquid air off at once. 

Well,“ said the professor, what do you think of it?” 
I was so busy trying to remember where I had tasted a 
similar beverage, and noticing the strange and somehow 
familiar flavour of the liquid air, that I did not at once answer 
the professor’s question, and it may have been in a fit of 
absentmindedness that I held out the vessel to the pro- 
fessor and motioned him to fill it up again. However, be 
that as it may, the professor immediately refilled it and 
handed it to me, and so the contents quickly went the same 
way as before. 

“Splendid !” I said ; at which the professor smiled, and 
himself drank off three similar doses of the liquid air hard 
running. 

“Now for the demonstration of what liquid air can do,” 
said Mr. Tippler, and with a gleam like that of a 50-c.p. 
electric incandescent lamp in his eye, he skipped across the 
floor and opened a valve which stood handy. 

“ What machine did you start just now ?” I asked. 

“That, said the professor, is the machine for making 
the liquid air. You see, I charge the machine with the 
contents of this small barrel, and I get enough out of the 
machine to fill the large barrel you see in the corner.” 

I did not exactly understand how this could be done, 
but on thinking the matter over, I came to the conclusion 
that the process must be similar to that used in certain 
hotels in New York, whereby the barman, out of a five- 
gallon cask of “ 40 rod” and a two-gallon cask of methy- 
lated spirits, manages with the help of some water to 
turn out a 20-gallon barrel of “matured Scotch whisky.” 
However, I did not like to state this view of the case to 
the professor, who was busy at this time opening and 
shutting valves with both hands, and occasionally with his 
teeth. Also the effect of the N of liquid air which 
J had taken began to become unduly apparent, so much 80 
that I did not feel quite competent to enter into a 
prolonged scientific discussion. 

« Now,” triumphantly shouted Prof. Tippler, as he turned 
on another cock, you see the result of what 10 minutes’ 
working of my machine can do,” and sure enough the liquid 
air came rushing from the cock like a policeman from a street 
row. At the same time a thick white mist enveloped the 
professor, which caused the curious optical illusion of 
presenting to my astonished gaze two (or perhaps three) 
exact likenesses of Mr. Tippler moving erratically about in 
the mist. At this juncture I was in the act of photo- 
graphing the machine, but, owing perbaps to the peculiar 
state of the room, I found it very difficult. to focus my 
camera. The camera, strange to say, was rocking back- 
wards and forwards on its legs, and this surprised 
me so much that I was fain to sit down suddenly 
on the floor to think the matter over in all its 
bearings. Possibly owing to my lowly position after 
doing this, I regret to say that the fumes of the liquid 
air overcame me entirely, and I remembered nothing 
more till I was deposited at my own door by a considerate 
cabman about 10 o'clock p.m. After a good night’s rest, 
however, I was sufficiently recovered to send a letter of 
apology for my hurried departure to Prof. Tippler, and to 
write an article for the Press advising the investing public 
to go solid for the new discovery, and to beg, borrow, or 
steal all the capital they could to put into the new syndi- 
cate which will shortly be formed to supply the public at 
large with a material which gives such surprising results as 
I have just related, 


CONDENSERS AND CONDENSING FOR ELECTRIC 
POWER STATIONS.“ 
By S. PAYNE. 


It might seem to many of you that it would have been more 
appropriate to read a paper dealing with steam-engine con» 
densers before a society of mechanical engineers rather than 
before an electrical society, but to my mind this is not so. The 
two branches are so intimately connected, and the one depends 
so much upon the other, that it is very desirable that electrical 
societies should not confine themselves strictly to purely elec- 
trical subjects, and vice versd. Especially is this the case with 
a junior society, where there are probably students entering the 
profession under the impression that they will not require a 
mechanical knowledge, only to find their miatake out in a ver 
few years. I take it that the engineer of to-day requires bot 
a mechanical and an electrical training. I propose in this paper 
to divide my subject into four main sections—the first dealing 
with the importance of condensing ; the second with a desorip- 
tion, necessarily brief, of the different types of condensers ; 
the third with a few remarks upon the auxiliaries to the con : 
denser—namely, the air and circulating pumps, cooling arrange- 
ments, and oil separators ; the fourth with the application of 
condensing to electric power stations. i 

IMPORTANCE OF CONDENSING. 

Perhaps the clearest way to show the importance of con- 
densing will be to give an example of an engine working with 
and without a condenser, and note the difference in the two 
cases. Suppose an engine working with an initial pressure of 
80lb. absolute cut-off one-third stroke. From the theoretical 
diagram this gives a terminal pressure, or pressure at release, 
of 26°6lb., and a mean pressure of 56lb. absolute, or an actual 
mean of about 41lb. Now suppose the engine fitted with a 
condenser, and the cut-off altered to one-quarter stroke. The 
terminal pressure then equals 20lb. absolute, and the mean 
pressure equals 48°3lb. Peducting the back pressure from 
this, say Alb., this gives an actual mean ure of 44 ölb. It 
is clear from this that we have not only reduced our cut-off 
from one-third stroke to one-quarter stroke, thus effecting a 
saving of 25 per cent. in steam consumption, but we have also 
slightly increased our mean pressure, from 41lb. to 44°3lb., thus 
increasing our power nearly 10 per cent. We thus effect a total 
saving of 355 per cent. Against this we have to take into 
account the slight additional power, amounting probably to 
about 5 per cent., required to operate the air and circulati 
pumps. The net saving, therefore, is about 30 per cent., which 
is a pretty considerable amount. ; : 

It must not, however, be taken from this that the addition of: 
a condenser will always effect a saving of this amount, as- it is 
assumed that the conditions are favourable for condensing. If 
they were not so, the percentage of gain might be very oon- 
siderably lowered, and in certain rare cases might even become 
a negative quantity. This saving may be taken advantage of 
in various ways. The initial pressure may. be reduced, thus 
relieving boilers which may be working rather beyond the safe 
limit. Additional power may be got out of the same engine 
by the conversion, or, if no more power be uired, a saving 
in steam—that is, a saving in coal can be effected, as previously. 
pointed out. There are other advantages which might be 
enumerated, some of which will be dealt with later in the. 
paper, but sufficient has been said, I think, to show the. 
importance of condensing. p 

DESCRIPTION OF DIFFERENT TYPES OF CONDENSERS. i 

There are two main classes into which condensers may be 
divided—those in which the steam to be condensed and the 
condensing water are brought into actual contact, and those in 
which they are kept separate by tubes through which one or 
the ther, as the case may be, passes. The first class comprises 
the ordinary jet condenser, the ejector condenser, and the 
barometric condenser ; the second class comprises the evapora- 
tive condenser and the surface condenser. 

The Jet Condenser.—This consists essentially of a cast-iron 
chamber, into which the exhaust steam is led, and where it 
meets with a jet or spray of cold water, which condenses it. 
The mixture is then drawn from the chamber by means of the 
air-pump, which discharges it into the hot-well. The main 
point with reference to this form of condenser is to secure a 
thorough mixture of the steam and water. The steam is usually’ 
led in at the top, and the water admitted at the side near the 7 
top and directed so as to meet the steam. Even with this 
arrangement it may, and probably does, happen that some of 
the water falls to the bottom without having done its work. 
This difficulty is said to be removed in some Continental con- 
densers by having the condenser of the horizontal form with the 
steam inlet at one end and the injection at the other. Then by 
a series of baffle plates, or some such contrivance, a thorough 
mixture is obtained. The jet condenser is of interest historically, 


Paper read before the Manchester Society of Junior Electrical. 
Engineers, Oct. 31, 1899. l 


628 THE ELECTRICAL ENGINEER, NOVEMBER 17, 1899 


as this was the original type of condenser invented and used by 
Watt in 1769. The main objection to the jet condenser lies in 
the fact that any impurities contained in the injection water 
are carried over with the condensed steam into the hot-well, and 
are likely to cause trouble in the boiler unless great care be 
taken to remove them. The vacuum obtainable with this type 
of condenser varies from 22in. to 26in. 

The Ejector Condenser.—In this condenser the injection water 
is admitted at the top under a head ef from 15ft. to 20ft. The 
exhaust steam enters at the side and passes through a series of 
nozzles of special form, meeting the injection water as it passes 
through the condenser in a solid stream. The condensed steam 
and condensing water then pass away at the bottom of the 
condenser. In some special cases the water inlet is made at 
the side to enable the nozzles to be removed without breaking 
any pipe joint, but this arrangement is not so good as the 
previous one. A check valve must always be placed between 
the engine and this condenser to prevent water rising into the 
cylinders when the engine is stopped. The ejector condenser 
is very simple ; it has no moving parts ; there is equal efficiency 
with small as with large engines ; it is very easily connected to 
existing non-condensing engines and occupies very little space 
indeed ; it is very rapid in its action, the vacuum being obtained 
within four or five seconds of the time of opening the injection 
cock, and it does not require any air-pump, as the air is carried 
away with the exhaust steam. The same disadvantage with 

to impurities carried over with the condensing water 
apply to the ejector condenser—in fact, that is the main objec- 
tion to condensers of this class. The vacuum obtainable varies 
from 20in. to 24in. 

The Barometric Condenser.— The main difference between 
this condenser and the ordinary jet condenser lies in the 
relative positions of condenser and hot-well. In the ordinary 
form the two are self-contained, whereas in the barometric con- 
denser they are distinct from one another, the condenser being 
placed so that the bottom of it is 54ft. above the level of water 
in the hot-well. Steam is admitted at the top, and injection at 
the side as before, the condensed steam and water being dis- 
charged to the hot-well from the bottom by a straight vertical 
pipe. The air is removed from a small branch on the top con- 
nected with a dry air-pump. The chief advantages of this form 
of condenser are that it provides an absolutely safe method of 
preventing water returning into the cylinder of the engine ; a 
smaller air-pump is required, as it has only to remove the air 
and vapour and not the condensed steam and water. It might 
appear at first sight that the circulating pump would have to 
lift the water a great height, and consequently a large pump 
would be required. This is not so, as the pressure of the 
atmosphere helps the circulating pump to the extent of about 
0ft., leaving probably about 10ft. to 15ft. only for the pump, 
which is less than with ordinary condensers. The barometric 
condenser is, however, not so easily adapted from its construc- 
tion to suit various conditions. 

The Evaporative Condenser.—We now come to the second 
class of condenser, in which the steam and water do not come 
into actual contact. In the case uf the evaporative condenser 
the steam circulates through a series of tubes usually of cast 
iron. In the Ledward condenser the tubes are corrugated so as 
to give a greater surface for cooling. The cooling water is 
allowed to trickle over these tubes in a thin sheet, dropping into 
a tank placed underneath the condenser. The condensed steam 
and air are drawn from the tubes by the air-pump. The tubes 
may be arranged either horizontally or vertically, and may be 
enolosed in a suitable casing, or, as is usually the case, left 
exposed to the atmosphere. Sometimes a fan is employed in 
the vertical type to assist in the circulation of the air. The 
exhaust steam usually enters at the top row of tubes and is 
drawn off, when condensed at the bottom. The circulating 
water is pumped to the top of the condenser into the distributing 
pipe, which ensures that the water is evenly distributed over the 
tu The condensation is caused, in the main, by the evapo- 
ration of the circulating water as it s over the tubes, and 
this loss, which varies from half to chess uarters the weight of 
steam condensed, has to be made good. The amount of circu- 
lating water required is about 14-2 the weight of steam 
condensed, which is less than any of the other forms of con- 
denser. In fact, the whole plant in some cases requires less 
water when condensing than when running non-condensing, on 
account of the saving in steam consumption, and consequent 
saving in feed water. On the other hand, it often happens that 
the best place for the evaporative condenser is on the roof of 
the engine-house, with the consequent disadvantages of not 
having a natural drain in the exhaust pipe from the engine to 
the condenser, and also considerable length of piping con- 
nections. The sir-pump should be made larger in this case to 
deal with the additional amount of air contained in the exhaust 

ipe. There are also a considerable number of joints to be 
kept tight in order to maintain the vacuum. 

The Surface Condenser.— This form of condenser is very 
similar to the evaporative condenser. It consists of a great 
number of brass tubes of small diameter, say from sin. to lin., 


of tube surface. 


placed as closely together as possible and enclosed in a circular 
or rectangular cast-iron chamber. The exhaust steam may be 
either passed through the tubes and the cooling water circulated 
on the outside, or, as is-more efficient, the water may be made 
to circulate through the tubes and the steam play on the out- 
side. As before, the air-pump removes the condensed steam 
and vapour from the bottom of the condenser, and the circulating 
pump forces the water through the tubes. Peclet found by 
experiment that with oooling water at an initial temperature of 
from 68deg. to 77deg. F., one square foot of copper plate would 
condense 21 Alb. of steam per hour. The following rule is used 
in practice for determining the cooling surface : Cooling surface 


(square feet) Weight steam condensed (pounds per hour) 


11 
e.g., an engine of 1, 400 i. h. p. using 17lb. steam per indicated 
horse-power hour would require 1 2165 square feet 


The divisor 10 is also commonly used, which 
gives rather higher results, the choice depending upon the 
temperature of the injection water available. The tubes are 
best made of brass, as copper is liable to be attacked by the 
acids produced by ey carried over with the steam produci 
soluble salte, which are carried into the boiler with the f 
water, and injury to boiler plates results. They must be free 
to move in a longitudinal direction to allow for expansion, which 
necessitates some stuffing- box arrangement for fixing them into 
the tube plates. Provision should be made for free access to 
the condenser fur cleaning purposes and for the ready replace- 
ment of tubes when necessary. The circulating water is 
passed from end to end of the condenser at least twice, 
often three and sometimes four times before it is dis- 
charged, and is so arranged that the hottest water meets the 
hottest steam. The amount of cooling water required with the 
surface condenser is rather more than that required for the jet 
condenser, say about 30 times the weight of steam condensed. 
The vacuum obtainable in this type of condenser is as high as 
28in., and where there is a sufficient supply of cooling water 
this is no doubt the condenser best suited to most requirements. 
In this type, as in the evaporative, perhaps the most important 
advantage gained is the possibility of obtaining a practically 
pure feed from the recovered exhaust steam, care being taken 
to remove any grease befure allowing to enter boiler, this being 
the only impurity. 


THE AUXILIARIES TO THE CONDENSER. 


The Air-Pump.—The function of the air-pump is to remove 
the condensed steam, vapour, and air from the condenser and 
deliver it into the hot-well. It may take a variety of forms 
depending upon the particular engine and condenser to which 
it is applied. For instance, if the engine be of the vertical 
type it may also be vertical and conveniently driven from the 
croes-head, or if the engine be of the horizontal type it may be 
driven from the tail-rod of the engine—of course, in this 
case taking the horizontal furm. In the ordinary vertical single- 
acting form, which is the more efficient, the air and water are 
drawn from the condenser through the foot valves only during 
the upward stroke, passing through the valves in the pump 
bucket during the downward stroke, being discharged throsgh 
the head valves into the hot-well duriug the next upward stroke. 
There are many objections to this form—for instance, the 
pressure in the condenser, which it is desired to keep as low as 

ossible, must be sufficient to lift the valves against the pressure 
in the pump and drive the air and water through them. The 
valves may offer considerable resistance and thereby impair the 
vacuum. Again, considerable clearance is needed at both ends 
of the stroke, which means less efficiency. The Edwards 

atent sir-pump has been designed to overcome these difficulties. 

n this pump there are no foot valves and no bucket valves. 
The steam, when condensed, drains into the base of the pump. 
There are a number of ports round the base of the pump Taral 
by which communication is made with the condenser when the 
bucket is nearly at the end of its downward stroke, and through 
which there is free passage for the air and water. The bucket 
is made conical at the end so as to enter the small amount of 
water silently and without shock. During the upward stroke 
the bucket cluses the ports and discharges the air and water 
through the delivery valves into the hot-well. These valves 
can be renewed while working without loss of vacuum. The 
clearance volume at both ends of the stroke is very small 
indeed, and the pump may be worked at a high speed if 
necessary. 

The Circulating Pump.—The circulating pump has to deal 
with the condensing water, and its size depends upon the 
amount of circulating water used, and the height it is required 
to lift the same, allowance being made for tho efficiency of the 
pamp. The amount of circulating water required depends upou 
the final pressure of the steam—i.e., the pressure at which it 
enters the condenser, the initial temperature of the circu'ating 
water at our disposal, and the final temperature of the water 
required in the hot-well. Common forms of circulating pumps 
are the ordinary centrifugal type and the rotary type. 
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Methods of Cooling Condensing Water.—There is very often 
great difficulty in obtaining a sufficient supply of cold condensing 
water, which has, no doubt, been the great objection to con- 
densing, and many methods have been tried for overcoming 
this. The evaporative condenser certainly requires a minimum 
amount of water, but there is often a sufficient supply were 
there means of cooling it after it leaves the condenser and 
then using it over again. There are several methods in use of 
doing this—for instance, by having a reservoir. The cooling is 
here done principally by evaporation, and is sometimes assisted 
by troughs placed round the reservoir or by spraying the water 
through nozzles under considerable pressure. The main objec- 
tion to this method is the great amount of ground space required, 
and this is practically fatal to its adoption. In some cases the 
water is allowed to trickle over corrugsted iron sheets, but this 
also requires considerable ground space. . Perhaps the best 
methods are those in which a cooling tower is employed. Here is 
a description of one, known as the Barnard twin type, extracted 
from a paper read before the American Society of Mechanical 
Engineers: ‘‘The tower is 12ft. Zin. by 18ft. by 29ft. Gin. 
high in two chambers. Water is delivered at the top by means 
of a l0in. pipe feeding 96 distributing pipes laid across the top. 
These are perforated and provided with means for cleaning in 
cold weather when they clog with oil. The water falls through 
or over 22 galvanised mats of No. 19 steel wire woven to No. 5 
mesh. Each mat measures 12ft. by 15ft. 6in., and they affurd 
a total of 8,064 square feet of surface. They are hung by 
5 hooks. Air is provided by two pairs of 8ft. diameter 
ans, the four being capable of delivering 360,000 cubic feet per 
minute at 150 revolutions. This air enters the lower chambers of 
the tower and flows uniformly between the mats. The tower is 


expected to cool the circulating water to condense 12, 500lb. 


steam. The water is pumped in at 132deg. and leaves 
at 80deg. when the atmosphere does not exceed 75deg. 
nor its humidity 85 per cent. From lack of convenient room, 
the total height from the condenser to the top of the tower 
is 58ft., which calls for more power than ought normally 
to be required for such a plant. Fach fan is driven by a 
vertical engine, and can be varied in speed to suit require- 
ments. Often in winter the fans do not require to be run. 

; From 20in. to 26in. of vacuum is obtained. Another 
type of cooling tower known as the Klein cooling tower is 
made either with or without a fan. It consists of a main 
trough for distributing the water, which is at a height of 23ft. 
above ground, into which the condensing water is pumped and 
from which it is allowed to fall over tiers of frames which break 
it up and change its direction many times during its descent 
into a tank below. The whole is enclosed in a tower about 
60ft. high, open for a space of from 4-5ft. from the bottom, which 
causes a current of air to ascend, passing through the frames 
and thus materially helps to cool the water. The whole 
structure is of wood, occupies about two-thirds of a square foot 
per indicated horse-power, and cools the water down to 75deg. 
to 85deg. F. in summer. 

The Oil Separator.—Another important accessory to the 
conden:er is the oil separator. The vil carried over from the 
engine in the steam may be removed either by separating from 
the steam before allowing the steam to enter the condenser, or 
the condensed steam may be filtered in one or other of the 
many filters on the market. The former method is usually 
done by deflectors of some form or another placed in an 
expansion chamber, the oil remaining at the bottom while the 
purified steam passes away to the condenser. This plan seems 
to be superior from the fact that the oil is not only kept from 
entering the boiler, but is also kept from entering the condenser, 
which is an additional advantage. As far as possible, the use 
of oil in the cylinders should be avoided, as it is very difficult 
to remove it whichever method be adopted. 

APPLICATION OF CoNDENSING TO ELECTRIC POWER STATIONS. 

When considering which is the best system of condensing to 
adopt for electric power stations, the first question to ask is, 
What are the conditions of working? Now, the load is mabject to 
sudden and large variations, and the plant must be capable of 
dealing with the maximum. This suggests that the plant, for 
most economical running, should be divided into a number of 
separate units to deal with this varying load. What applies to 
the whole plant applies similarly, though not in an equal 
degree, to that portion of it which deals with condensing—+.e., 
that it is better to have the condensing plant split up into a 
number of comparatively small units. The next point to decide 
is what type of condenser is best suited to the requirements of 
central-station work. This will depend almost entirely upon 
the particular case. 
able, then either the surface ejector or jet condenser may be used, 

referably the surface type, though this is the must expensive. 

ith even a moderate supply of water, this type might be 
employed in conjunction with a cooling tower. If there is very 
little water and insufficient ground space for cooling arrange- 
menta, the evaporative condenser might be used with advan- 
tage. The question also arises whether the condensing plant 
should be driven from: the engines, or be. quite independent. of 


If there is a good supply of water avail- - 


them. This, again, will depend upon the preuar case. If 
the engines are running at a high speed, an 

room, perhaps it would be best to have the condensing plant 
independent, as high-speed pumps are not as 4 rule satisfactory. 
By this arrangement two or more engines-may be connected to 
one condenser, but it must be remembered that if this con- 
denser breaks down, all the engines connected to it are forced 
to usé their atmospheric exhaust. By having the condensing 
plant independent, the: air and circulating pumps, may be 
electrically or. steam driven, the former method having the 
advantage in that there. are no steam-pipes, drains, trapa, etc., 
though, on the other hand, the cost is rather greater.. 


there is sufficient 


In conclusion, I. may add that I have intentionally raised 


a number of debatable pointe in the desire to encourage a 
discussion which shall be of service to us all. 


MANCHESTER TRAMWAYS. 


Sir Francis Marindin and Mr. A. P. Trotter, inspectors under 


the Board of Trade, held an enquiry at the Town Hall, Man- 
chester, on Friday last in respect to an application of the 
Manchester Corporation for sanction to 
Tramways Act, 1870, and the Manchester Tramways Act, 1899, 
the sum of £860,000 for tramway purposes. 


borrow under the 


There was no 
sition to the application, The town clerk (Mr. W. H. 


op 
Talbot) conducted the case for the Corporation. 


Mr. DANIEL. Boy_e, chairman of the Tramways Committee, 


stated that the Corporation proposed to work all the tramway 
lines within the city boundary, as well as those in the districts 


of Middleton, Failsworth, Droylsden, Higher Openshaw, Gorton, 
Denton, Levenshulme, Heaton Norris, and Stockport. The 
Act also authorised the Corporation to enter into agreements 
with certain other local authorities, and the committee were at 
the present time in negotiation with the District Councils of 
Stretford, Moss Side, and Withington. The scheme included 
the whole of the district now worked by the Manchester Carriage 
and Tramways Company, with the exception of the boroughs of 
Salford, Ashton, and Stalybridge. It comprised the recon- 
struction of the whole of the present track within the city 
boundary, the electrical equipment of the whole of the track in 
the city and the outside districts that the Corporation had 
already come to an agreement with, the provision of 600 cars, 
which it was considered would be the number necessary to 
operate the system, and the estimate of construction of one 
car-shed to accommodate 252 cars, and also the preliminary 
expenses chargeable to capital. After careful consideration the 
committee, acting under the advice of their engineer, had come 
to the conclusion that £860,000 was the right sum to be applied 
for to meet their present requirements. The committee’s report 
to the Council clearly pointed out that the sum named in the 
application would not cover the full capital outlay to be incurred 
in the tramway system. Ata future date it would be necessary 
to apply to the. Board of Trade for further borrowing powers to 
cover the cost of providing additional car-sheds and workshops, 
and also to defray the amounts payable to the Manchester 
Carriage and Tramways Company, including.the purchase from 
them of 11 miles of tramways within the city, now owned by 
the company. eer . 

Mr. W. H. Watnwricut, deputy chairman of the committee, 
gave his endorsement to the evidence of Mr. Boyle. He further 
suid that the question of the reconstruction of the track had 
been carefully considered by the commitcee, and their officials 
and the committee had also had the expert advice of Mr. Kincaid 
in regard to the matter. The matter of the type of overhead 
equipment had also received careful consideration on the part 
of the committee. The committee had spent a t deal of 
time and thought on the question of the most suitable type or 
types of car for adoption in the city, and they had had built 
six sample cars, which were now at the temporary car-shed at 
Longsight, and which might be inspected by the Commissioners, 
The members of the Council had recently inspected the sample 
cars, and the recommendations of the committee had been 
generally approved of. The car-shed in Queen’s-road would be 
conveniently situated for accommodating all the cars required 
for the three roads first proposed to be worked—namely, the 
Cheetham Hill-road, the Rochdale-road, and the Bury New- 
road. It would also accommodate the cars on the roads on the 
southerly or easterly sides of the city which (for the purpose of 
running through routes) were to be connected with the three 
roads named. The estimate for electricity supply was łd. per 
unit. o Lg i i 
Mr. Jous Morratr M‘E Roy, secretary and chief officer of 
the Tramways Department, submitted the plana approved by 
the Board of Trade, showing the proposed method of recon- 
structing the permanent way and the section of rail to be 
adopted. It had been decided to adopt three types of car— 
namely (1) a double-decked car to accommodate 43 passengers 
(18 inside and 25 out), to be used in constant services of two, 
three, tour, five, or ton minutes throughout the day; (2) a 
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double-decked car to accommodate 67 passengers (28 inside and 
39 outside), to be used for the interurban trafo between 
Manchester and neighbouring boroughs where there was a 
half-hour service, and also for the rush hours—morning, 
mid-day, and evening—on other routes ; and (3) a single-deck 
car to accommodate 20 passengers, intended fut running across 
the central parts of the city, and along those routes where the 
bridges were too low to admit of the double-deck cars. Reply- 
ing to Mr. Trotter, the witness said the committee had a 
desire not to use trailing cars, although they might have to 
do so under certain circumstances. Their prelimin 
expenses were £10,000, and this compared favourably with the 
£40,000 spent by the Glasgow Corporation. It was estimated 
that the amount required for electrical tramoars to operate 
the city lines and the lines in districts outside the city to 
be leased to the Corporation was £360,000, providing 600 cars 
at £600 each. 

Mr. CHARLES Henry WorpDINGHAM, city electrical engineer, 
said that the overhead trolley system was that which, in his 
opinion, was best suited to the exigencies of Manchester traffic, 
with a single trolley wire and using the rails as a return. He 

ed it as impracticable to construct any underground system 
without interfering terribly with the traffic of the city. Then 
also the cost would be prohibitive. As to the various systems of 
construction which were available, he regarded the span-wire 
construction, with the centre-running trolley, as the best 
mechanically, while what was called the Aigburth system, with 
side-running trolley, was the best in appearance. The Tramways 
Committee had approved both these systems. They might use 
in some streets one system and in other streets the second. 
Their choice would depend partly upon the width of the street 
and partly upon the importance of a good appearance. The 
poles would be of the same strength in all cases, so that in case 
of need there would be no trouble in passing at slight expense 
from one system to the other. In certain streets there existed 
an enormous number of pipes. In other streets cellars reaching 
in many cases to the kerb were attached to the houses. This 
meant a very considerable difficulty in fixing the poles carrying 
the overhead gear, and where span wires were employed there 
would be further difficulty in choosing spots where the poles 
could be fixed opposite to one another. This also would involve 
them in expense, so that a considerable margin must be left for 
contingencies. He assumed that the Aigburth system of oon- 
struction would be used throughout, and therefore the cost 
of equipment of double track would be exactly double that of 
a single track. This latter, he estimated, would approximate 
£1,300 a mile. That meant for an overhead equipment of 
68 miles in the city an estimate of £88,400, with £22,100 for 
the outside districta. To this he added £16,575 for contingencies. 
For bonding the rails and further contingencies therewith he 
put down £22,925, this giving them a total of £150,000. In 

to the stations and sub-stations, it was the proposal of 
the committee that no point of the track should be more than 
half a mile away from the source of supply. 

Mr. E. J. Scown, permanent-way engineer, submitted the 
estimate for reconstruction, Mr. J. RINOAIID gave expert 
evidence, and Mr. JoHn Gissons submitted plans for the 
Queen’s-road car-shed. 

The Town CLERK expressed the hope that the repayment of 
the loan might extend over 30 years. 

This concluded the enquiry, for the report of which we are 
indebted to the Manchester Guardian. 


LEGAL INTELLIGENCE. 


ELECTRIC CONSTRUCTION COMPANY, LIMITED, v. 
IMPERIAL TRAMWAYS COMPANY, LIMITED, AND THE 
BRITISH THOMSON-HOUSTON COMPANY, LIMITED 
' (THIRD PARTIES) 


This case was heard before Mr. Justice Cczens-Hardy in the 
ee Frage on Tuesday, Wednesday. and Thureday of last 
week, r. J. Fletcher Moulton, Q.C., M.P., Mr. Bouefield, Q.C., 
Mr. J. H. Gray, and Mr. Cairns appeared for the plaintiffs; while 
Mr. ©, A. Cripps, Q.C., Mr. Astbury, Q C., and Mr. A. J. Walter 
appegred for the defendants. 

he case was origioally brought for an injunction to prevent the 
defendants from infringing a patent No. 9,527, granted on Jan. 10, 
1885, to Thomas John Handford, of which the plaintiffs were the 
holders. The patent was communicated from abroad from Mr. 
F. J. Sprague, of New York. In opening the case, Mr. Moulton 
intimated that as the patent had now expired the claim for the 
injunction had to be foregone, and the claim was now made in 
respect to damage for the use of motors infringing this patent 
supplied and used on the Middlesbrough, Stockton, and Thornaby 
tramways. The patent in question chiefly deals with the method 
of supporting an electric motor underneath a tramcar or other 
@. ith this patent means were provided for Pieler J 
riving axle of the car or of the dead- 

of the motor by means of springs which support 
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the field magnets, which are also vided with a sleeve 
to centre the motor upon the axle. In this way Mr. Sprague 
claimed to prevent the hammering effect which would result if the 
motor were supported directly on the axle. There are three 
claims to the patent, which read as follows: (1) the motor 
of an electric railway car or carriage having ite field magnet 
centered or sleeved upon a driving axle, ite armature supported 
directly upon the said field magnet, and having a shaft separate 
from the driving axle and gearing communicating motion from the 
armature shaft to the driving axle, substantially as hereinbefore 
described ; (2) the motor of an electric railway car or carriage 
supported partly or wholly by springs from the car body, carriage 
body, or truck, and baving its field magnet centered or sleeved upon 
a driving axle, ite armature supported directly upon the said field 
magnet, and having a shaft separate from the driving axlo and 
gearing communicating motion from the armature shaft to the 
driving axle eubstantially as hereinbefore described; (3) the motor 
of an electric railway car or carriage centered apon the driving axle 
at one end and having spring supporte ab the other end. 

In defence of the action ib was urged that the invention was not 
new, that the subject matter had been previously published, and 
that the devices used were well known previoualy h engineering 
practice. 

_ Mr. Moulten, in his opening speech, explained that the subject 
of the invention was the mode of mounting an electric motor on an 
electric car. He also explained that as a rule the motors on a car 
were made to revolve at a higher speed than the axle, involving 
the use of some kind of gear between the two axles. It then 
became impossible by the use of spur gearing to have the motor so 
mounted that the movement of the truck on its springs would not 


throw the gear out of action. The next point of great importance 
was that the motor must not directly sustain the violent shocks 
caused by the unevenness natural in the ent way. He 


perman 
pointed out that it was not advisable to make the motor yield too 
quickly to avoid theee shocks, but that it should be eo mounted 
as to minimise the evils which arise from the necessary i - 
larity of the track. He claimed that the inventor’s solution, b 
which these difficulties were overcome, had been universally used 
in America. He then showed the construction used in the patent, 
by which one end of the motor is sleeved on to the axle 
of the car, while the axle of the armature is parallel 
to this car axle, the two axles being then geared together, 
so that the speed of the car axle is considerably less than 
that of the motor. Springs are then introduced between 
the motor of the tramcar so that the motor can by a slight 
rotation round the shaft be eased from the effecte of the jolt. He 
claimed that the invention contained every element required for 
the successful solution of the problem. He then went on to discuss 
in detail the three claims which we give above as illustrated by a 
model which was produced in court. 

The first witness called was Mr. Dugald Clark, who said he had 
made himself well acquainted with the plaintiffs’ specification and 
with the different alleged anticipations of this specification. He 
stated that the objects which the inventor had accomplished by 
the arrangement he patented were not the same as were required 
in the case of a steam motor. He thought that the hinging of the 
field magnets on the spindle of the car was a decidedly novel 
arrangement, as it 5 mechanical connection the 
armature and the riving axle being disturbed by any movement 
of the car body on ita springs. He had seen Adam-'s patent for 
mounting the armature of an electric motor concentrically on the 
axle of a car, but did not consider that the arrangement accom- 
plished the object in view. Although eprings were used to 
support the field, and the same was mounted ona sleeve oa the 
car axle, any shocks caused by inequality in the roadway were 
communicated to the motor. Adams's invention had a limited 
use in America, but had nob been adopted in England. The 
Edison patent, which had been cited as an anticipation, was also, 
in the witness’s opinion, incapable of protecting the motor from 
shock. He considered that the plaintiffs’ invention was new and 
patentable. 

Cross-examined by Mr. Cripp, Mr. Dugald Clark said the con- 
ditions to be observed in attaching a motor to a car with steam 
motors were quite different from those for electric motors. The 
effects of shock on an electric motor were more serious than on a 
steam motor, and there was also the need of poo the electric 
motor in gear with the car axle. He conside i 
attachment of the motor field to the car frames, coupled with the 
sleeves connecting the motor to the car axle, formed the eerential 
features of the plaintiffs’ invention. The extract from the 
Oficial Gazette of the United States of America Patent Office, 
dated June 30, 1895, ehowed the same general features, but it was 
unintelligible without a further description. There was nothing 
in it, however, to show that a flexible attachment was provided 
between the motor and the car. He considered that tho Finney 
invention was essentially different from the plaintiffs’, as the motor 
could not be considered to be sleeved on the axle without a certain 
amount of freedom to revolve round it. This freedom given by 
the eprings used by the plaintiffs was not provided by Finney. 
In the eame way, while the Adams invention provided a spring 
attachment, it did not give freedom from +hock, because the centre 
of gravity of the motor was directly over the centre line of the 
axle. Mr. Clark considered that placing the motor one-sided on 
the axle was a distinctive r: quirement, in order that the plaintiffs’ 
invention could be successful. Mr. Clark was also ned with 
regard to a number of other inventions, and particularly to the 
Hermann steam road wagon. Ia this he admitted that the arrange- 
mente were somewhat similar to those in the plaintiffs’ invention, 
but he held that the Speo an was impossible mechanically. 

The hearing was then adjourned till Wednesday, when Ir. 
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Ulark was re-examined by Mr. Fletcher Moulton. He again 
reiterated his opinion that the plaintiffs’ invention for mounting 
electric motors was a practical one for protecting the motors from 
shocks. He had looked through the specifications with reference 
to the mounting of steam motors, in which somewhat similar 

te to the plaintiffs’ were adopted, but in no case did 
he consider that the devices were practical. 

Mr. James Swinburne was then called and examined by Mr. 
Moulton. He said he had had a great deal of experience in elec- 
trical engineering, and in his opinion the invention of the plaintiffs 

proved of exceptional utility in electric traction. By means 
of it he had been able to use electric motors which were more 
sensitive to shock than those which are built now, and by the 
conjunction of springs and the sleeve on the car axle was able to 
get the minimum of shock and yet the minimum of communicated 
motion. With respect to the alleged anticipations, he did not 
consider that Reckenzaun’s was at all comparable with the 
laintifis’. In Reckenzaun's invention neither cogwheels nor 
fection were used, nor was the motor sleeved in any way on 
driving axle. Io the same way he considered that the Finney 
invention was a good example of an arrangement made by a man 
who did not appreciate the reason of Sprague’s arrangements. 
He agran with Mr. Dagald Clark’s statements in connection with 
the Adams invention. In steam-engines the connecting rod was 
need as a link between the crank and the axle of the engine, which 
was rigidly attached to the frame of the car. He did nob consider 
that the experience of steam would lead people to take up the 
spring type of suspension as used by the plaintiffs. The two 
problems when using steam and electricity were quite distinct. 

Croes-examined by Mr. C. A. Crippe, Q.C., Mr. Swinburne said 
that he noticed that two springs were used to support the motor 
in the plaintiffs’ drawing. He considered that the spring at the 
end of the drawing farthest from the ear axle was the eseential 
one in the invention. The spring placed near the car axle would 
take the weight of the motors off the axle to a certain extent, but 
it would not relieve the motor from a shock. He noticed that the 
invention claimed that this spring reduced the hammering action, 
but he though this contention was wrong. The same objection 
applied to the method uaed by Adams in supporting bis motor. 

Lord Kelvin was then examined by Mr. Bousfield, and said that 
he did not consider that the inventions which were stated to be 
anticipatione of the plaintiffs’ would have assisted an electrical 
engineer in doing what Sprague had done. He also considered 
that the essential feature in the plaintiffs’ invention was the use of 
springs, so as to relieve the shock, and did not consider that the 
l of Finney, Reckenzaun, and Adams gave the result 

uired. 

nder oross- examination, Lord Kelvin reiterated his opinion 
that the spring used at the end of the motor was the essential 
difference between the plaintiffs’ and other inventions. 

Mr. Bousfield, Q.C., then addressed his Lordship. He said that 
he thought that the problem before them was a fairly clear one. 
The invention of the papat was made at a time when electricity 
first began to be applied to tramcars, A tramcar was essentially 
a spring vehicle, and therefore the wheels which had to be driven 
were not rigidly attached to the car. The plaintiffs’ method of 
gearing the motor to the wheels while the weight of the motors 
was still supported largely from the car, was an ingenious and 
novel one r. Bousfi to review the essential points 
of other inventions which had been made, and pointed out that in 
moet of these the inventors had endeavourod to provide a support 
platform suspended on the two axles of the car on which to mount 
the motor. This method of construction had not been found 
serviceable, and had not come into general use. He proceeded to 
argue on the groas difference which existed between the require- 
ment for eupplying a steam-engine and that for an electric motor. 

Mr. Cripps, Q C., then opened the case for the defence. 
first point was that the invention claimed was simply one of 
detailed construction, and he held that the first claim in the patent 
contained the real matter at issue. He considered bhat the 
plaintiffs were trying to read the spring element into the firat 
claim, from which it appeared to be spect cally eliminated. Having 
regard to the proper construction of claims 2 and 3, he thought 
that this extension of the invention to include cases where the 
spring element was not used was wrong. He read the first claim 
in the following way: The motor of an electric ear or carriage 
having its field magnet centered or sleeved upon a driving axle 
that was one element its armature supported directly upon the 
said field magnet — that was the second element—‘‘and having a 
shaft eeparate from the driving axle”—thab was the th 
element—‘' and gearing communicating motion from the armature 
shaft to the driving axle "—that was the fourth element, and all 
these four elements ‘substantially as hereinbefore described.” 
He held that all the witnesses on the other side bad stated that 
the invention extended beyond these essential limits, and henoe he 
considered that the claim. was a bad one. He also considered that 
if,as Mr. Swinburne bad said, the spring supporting the axle 
end of the motor was a non-essential of the invention, and the 
inventor did not claim the use of springs, they were clearly 
at liberty to conclude that the spring supporting the end of the 
motor farthest from the car shaft was not looked upon by the 
inventor as an essential in his invention. He considered also that 
the cases of the steam-engine and electric motor were practically 
the eame, except that the use of springs was more essential when 
electric motors were used. 

Mr. J. Imray was then cross-examined by Mr. Astbury, Q.C. 
He said he had noticed that the plaintiffs claimed to use other 
forms of gearing, euch as belte or friction gear. With this ib 
would not be necessary to use 8 rings, and in his opinion the device 
would then resemble that employ by Finney and Reckenzaun. 


to do 80. 


- — 


He looked upon the springs in the plaintiffs’ drawing simply as 
buffers between the motor and the frame, for which purpose springs 
were commonly used at the date of the patent. 

Cross- examined by Mr. F. Moulten, Mr. Imray adhered to his 
statement that there was great similarity between the anticipa- 
tions alleged and the plaintiffe’ construction. 

Mr. W. W. Beaumont was then examined by Mr. Crippa, ape 
agreed with the evidence given by Mr. Imray. He eaid that he 
found in Reckenz zun's patent all the essentials of the plaintifis’ 
invention. 

Mr. Beaumont was then strongly cross-examined by Mr. Moulton 
to show that whereas in the Reckenzaun invention the motor 
platform was supported on both axles, in the plaintiffs’ case the 
motor was only attached to one. l 

Mr. Astbury then addressed his Lordship. He said that the 
plaintiffs had taken out two patente in America - one for the elec: 
trical portion of the invention, and one for the mechanical arrange- 
mente. Unfortunately for them, the Gazette in this country published 
with the electrical part of the patent a drawing of the mechanical 
arrangements before these mechanical arrangemente had been 
patented in England. Ib therefore became necessary for the 
plaintiffs to the first claim widely in order that they might 
avoid the objection of prior publication. But for this he thought 
that the contention of four elements mentioned in the first claim 
would have been considered quite sufficient. There was no real 
justification for the introduction of the springs used in the drawing 
as essential features of the patent. It had been clearly shown 
that while one of these springs was consid to be such an 
essential of the invention, the other, which had been more fully 
described by the inventor, was not considered an essential. He 
held, theref the invention was clearly as claimed, and of this 
there was ample evidence of anticipation. 

Mr. F. Moulton then replied for the plaintiffs. He argued 
that ib bad been re tedly ruled in court that the whole 
of the patent specification must be read as well as the 
claim — in fact, that the claim should only be inter- 

reted after reading the specification. He agreed that it 

id not follow from this that they claimed every detail 
described in the epecification, but that the claims should have 
a somewhat wider meaning than would be given to them if 
read alone. While spring suspension was a very important 
detail in the invention, he did not sgree with the statement 
that if this were taken away there would not have been any 
invention at all. The sleeving of the motor on the axle of the 
car was quite as important as the spring supension. He called 
attention to the drawings, and that in the specification no 
alternative method was referred to. He therefore held that 
they would be quite correct in reading the spring report into 
the first claim. Mr. Sprague was working on a problem which 
he had solved successfully, and which other engineers had up 
to that time failed to solve. Mr. Moulton proceeded to criticise 
the various anticipations which had been alleged, holding that 
in every case they were either lacking in essential details or 
us practical. 

His Lordship, in the course of his jadgment, said the first claim, 
as he read it, was plainly not new, and therefore the action failed. 
Had he adopted the plaintiffs’ contention that spring suspension 
was to be found in the first claim, it would have been n for 
him to consider in detail several of the alleged anticipations; bub 
in the view which he took he thought it would be a waste of time 
The action would be dismissed with costs. 


BRITISH INSULATED WIRE COMPANY v. DUBLIN UNITED 
TRAMWAYS COMPANY AND NATIONAL CONDUIT AND 
CABLE COMPANY, NEW YORK. 

Infringement of a Patent. 


The case of the British Insulated Wire Company against the 
Dublin United Tramways Company and the National Conduit and 
Cable Company, of New York, was listed for hearing before tho 
Dublin Vice-Chancellor. The action was one for damages for 
all infringement of a patent, and the only order which his 

ship was asked to was one for an enquiry as to damages. 
We are indebted to the Jrish Times for the follo report : 

The Solicitor-General, Q C., M.P., Mr. C. L. Matheson, Q.C., 
Mr. Blood, and Mr. Gerald Fitzgibbon (instructed by Messrs. D. 
and T. Fitzgerald) appeared for the plaintiffs; and the defendant 
com were represented by Mr. Stephen Ronan, Q C., Mr. J. 
Gordon, Q.C., and Mr. Fitzgerald Murphy (instructed by Mesers. 
Casey anu Clay). | 

The Solicites-General, in opening the case for the plaintiff, sajid 
the writ was issued on Sept. 10, and originally claimed an injunc- 
tion as to two patente—11.894 of Sept. 2, 1884, and No. 13 340 
of Oct. 19, 1886. The latter patent had now dropped oub of the 
case, and the Conrt was now solely oo with patent 
No. 11,894. An igjanction in the case would involve the taking 
up of all cables in-the tramway en in Dublin, but as damagės 
would meet the case, the plaintiffs only asked for an enquiry as to 
damages. 

Mr. 
not asked for. 

The Soliciter-Generai: Not to you, but partly out of mercy to 
the citizens of Dublin. The patent was a patent for an improve- 
ment in the insulation of eiectric conductors or cables. Id oon- 
sisted in applying to the electrified conductor some non conducting 

which is placed around it, and which protects the 
electrified cable from waste of electricity and from all surrounding 
circumstances. So 4 wf 4 > Ce 


Q.0.: Yes, out of mercy to us the injunction is 
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Mr. Ronan: It is not necessary to go into all this. We admit 
the cable laid down is in substance made according to the prin- 
ciple of the plaintiffe’ cable. If the Solicitor-General had told 
your Lordship the aie expired on Sept. 2 last, before the writ 
was issued, it would have thrown a little more light on the matter. 

The Solicitor-General: The infringement is admitted by aff- 
davits, and it is quite obvious there must be an enquiry ge to 
damages. 

Mr. Ronan: There is some infringement, unquestionably. 

Mr. Matheson, Q C.: If you admit it now it is only a question 
of account. 

The Soficiter-General said the invention consisted in the dis- 
covery that manila paper—a pure vegetable paper—formed the 
best insulator. 

Mr. Ronan said the patent was only a 14. year one, and they 
admitted using the invention. 

Mr. Matheson said the plaintiffs had put in a tender for £30,092, 
and the tramway n had given the contract to the other 
defendants, so that a big amount was involved, and there should 
be an account. 

The Solicitor-General said in any case he desired to state the 
laintiffs’ case. The British Insulated Company, who carried on 
usinees at Prescot, received a letter on Oct. 18, 1897, from the 
tramway company 5 to tender for the piping and cables 
for the tram system of Dublin, the tenders to be lodged before 
Nov. 1. The date of sending in tenders was subsequently post- 
poned to Nov. 15, and on the 13th plaintiffs sent in a tender, and 
he measure of damages would be the profit the plaintiffs would 
have made on the contract, because they were the only people in 
the United Kingdom empowered to legally sell that cable. 

The Vice-Chancellor : Do you dispute that measure of damages, 
Mr. Ronan? l i 

Mr. Ronan: Eotirely. I eay the only damage they can recover 
in respect of the patent is for user, bub they cannot recover for 
any act done outside the jurisdiction. 

he Vice-Chancellor: What do you mean by outside 
jurisdiction ? 

Mr. Ronan : For instance, there might be people making it in 
America. The point is, what acte have been done within the 
jurisdiction? I may tell you the patent expired on Sept. 2, 
and we should have been ab perfect liberty to send our goods into 
Ireland and the tramway company to take them on Sept. 3, and 
the mistake we made is that we sent them a few weeks before, and 
for that mistake we musb pay. 

The Solicitor-Genoral said the amount of the plaintiff.’ tender 
was £30,002. 12s. 10d., and afterwards they got information that 
cables were being delivered in Dublin which were an infringe- 
ment of their patent, and they sent a representative, Mr. Guiseppi, 
in August, 1898, to Dublin, and he eaw the cables in the streets 
and being delivered from the ships from America. He took 
samples, which showed the cables were identical with the plaintiffs’ 
patent. The expiring years and monthe of a patent were most 
valuable, and had the plaintiff got the contract a rad pron would 
have been made. The statement of claim was delivered on Sept. 9, 
limited to the patent of 1884. Id stated that the plaintiffs were 
the owners of the patent up to Sepb. 2, 1898, and that while the 
letters patent were good and valid the defendante infringed the 
patent. The American company occupied a similar position in 
America to the British Insulated Company here, and the tramway 
company preferred to get thoir goods from the American company. 
Down to Sept. 2 the plaintiffs were sole proprietors of the patent, 
and gave no license to anyone in the United Kingdom to sell their 
cables. The defendante deliberately took the risk, and now they 
had to face the music, and the only question now was what were 


they to pay? 

Mr. Tracey, secretary of the plaintiffs’ company, was then 
examined, and stated that had his company gob the contract they 
would have had a profit on the cables of £2,735. 

Mr. Gordon, Q.C. said the damages would be limited to the 
amount of cable delivered up to Sept. 2. It was a very small 
portion. 

Evidence was aleo given as to the laying down of the American 
cables in Dublin. 

Mr. Ronan, in opening the case for the two defendant com- 
panies, said the patent of 1884 expired eight days before the 
commencement of the action, and therefore the action, as far as ib 
claimed an injunction to restrain the defendants, was all nonsense. 
The result of the earlier proceedings was that the patent of 1886 
was dropped altogether, and afterwards the injunction as to the 
perteni of 1884 was also dropped. He submitted that the inter- 
ocutory motion should be refused with coets. The only question 
now was the amount of damages they should pay for the infringe- 
mend of the patent of 1884, and what prone the plaintiffs would 
have made out of the cables ort Peek before Sept. 2. 

The arguments having concluded, the Vice-Chancellor said the 
plaintiffe were not entitled to seek for an injunction, and he directed 
an enquiry as to damages, the enquiry to be limited to that portion 
of the cable received by the tramway company prior to Sept. 2, 

laintiffs to have general costs of the action, save the coats of the 
njunction, which were given to the defendants, 


HEYL-DIA v. EDMUNDS AND OTHERS. 


In the Chancery Division of the High Court on Friday last, 
before Mr. Justice Kekewich, Mr. George Edward Heyl-Dia, an 
electrical engineer and chemist, of Manchester, sought to obtain 
a declaration that he was entitled to the benefit of an invention 
and secret process for recovering from indiarubber waste a com- 
mercial indiarubber which was utilisable for various purposes, and 


an injunction to restrain the defendants, Henry Edmunds, of 
Victoria-street, Westminster ; James Edgar Baxter, of Highfield, 
Leyland, rubber manufacturer; and Mr. G. B. Samuelson, managing 
director of W. T. Glover and Co, Salford, from in any way dis- 
closing particulars of the invention and secret process. The 
plaintiff also asked alternatively that it might be declared that the 
plaintiff and the defendante, or some of them, were tners with 
regard to the invention and secret process, He further asked for 
diegolution of the partnership and the usual erquiries and accounts. 

The defendante, in defence, admitted that the plaintiff invented 
the secret process, but denied that he was the sole proprietor 
thereof. Later, a rearrangement of the shares was effected under 
which plaintiff, Edmunds, and Baxter would be each entitled to 
one-third. The three parties proceeded to form a company for 
the purpose of taking over and working the process, and on 
July 12, 1898, a company called the Caout-chowe Company was 
registered for that purpose. Shortly after the registration of the 
company the agreement dated Aug. 3, 1898, and made between 
the defendante Edmunds and Baxter and the plaintiff, should, 
said the defendante, have been rescinded, and the defendants 
claimed that they equally with the plaintiff would be entitled to 
the use of the secret process and invention. The statement of 
defence further showed that the defendant Samuelson did not now 
claim to be interested in the said invention and secret process. 

After evidence had been given, Mr. Justice Kekewich gave a 
verdict for the defendante, the plaintiff to pay all coste. 


BERSEY v. LONDON ELECTRICAL CAB COMPANY. 


This was a motion, on behalf of the plaintiffs, in the Chancery 
Division of the High Court of Justice, on Saturday, hefore Mr. 
Justice Byrne, for judgment in a debenture-holder’s action, no 
defence having been put in. The plaintiff was the holder of certain 
first mortgage debentures, which charged the whole andertaking 
of the defendant company. It was stated that the company had 
lost £11,000 in two years, and that the debentures had become 
due through the company having ceased to carry on business, and 
distress having been put in for rates. 

Mr. Justice Byrne made a declaration that the debentures 
formed a charge upon the undertaking of the defendant company, 
and gave the usual judgment in a debenture-holder's action. Hi 
Lordship aleo gave liberty to apply in chambers for a sale of the 
defendant concern. Financial News, 


BRITISH MOTOR COMPANY, LIMITED, v. BURGESS 
CYCLE COMPANY. 


This action was mentioned before Mr. Justice Cozens Hardy on 
Wednesday. The plaintiffs in the action ask for an injunction to 
restrain an alleged infringement of their patents. 

Mr. A. J. Waltor said the case was in ce of settlement, 
but the settlement was not absolutely completed, and would take 
a few days longer. He asked that the action would stand over 
generally, with 1 to apply to restore it in a few da 

ed to b 


His Lordship ac e application. Financial News, 


WINDING-UP ORDERS. 


A winding-up order was made against the Madras Electrical 
Tramway Company, Limited, by the High Court of Justice 
Chancery Division on Wednesday by Mr. Justice Wright. An 
application on behalf of the Milver Portable Electric Battery 
Syndicate was ordered to stand over for a fortnight. 


COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER, LIMITED. 


Directors: Sir James Pender, Bart., M.P. (chairman); G. B. 
Byng, M. I. E. E.; R. E. B. Crompton, M. I. C. E., M. I. E. E., ete; 
H. t, M. I. E. E.; Roger W. Wallace, Q.C. Managing directors 
in Berlin: Geheimer Regierungsrath Prof. Dr. Hermann Aron; 
Dr. Julius Juttke. 

Report of the directors and statement of accounts to be sub- 
mitted to the second ordinary general meeting of the shareholders 
to be held at Winchester House, Old Broad street, E. C., on 
Nov. 23, at 3 p. m.: 

The balance to credit of profit and loss amounts to 
£26,107. 98. 2d., out of which the sum of £9,829. 198. 5d. (less 
£2,316. ls. lid. cost of establishing the Schweidnitz f ) 
amounting to £7,513. 178. 6d., representing net profi for 
uine months prior to the formation of the Company, will be pub to 
a reserve account. This leaves a balance of £16,277. 9a. 9d., out of’ 
which the interim dividend on the preference shares was pai 
amounting to £2,509. 188. 8d., leaving the sam of £13,767. IIS. Id. 
The directors are much encouraged by the result of their work, as 
shown in the profit and loss account of the last nine months, the 

riod during which they have been in actual charge of the 

mpany. he small decrease of profite during the firat 
of 1898, is explained principally by the necessity of having had 
to change over from the supply of the old type to the new- 
type meter, which caused a temporary decrease in sales. The 
irectors pro to deal with the available profits as follows: 
To pay a dividend at the rate of 6 cent. per annum on the 
preference shares for the six months ending Sept. 30, 1899, 
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absorbing £3,750; and, further, to pay a dividend at the rate of 
6 per cent. per annum for the year ending Sept. 30 last on the 
ordinary shares, absorbing £7,500, leaving a balance to be pub to 
reserve of £2,517. lls. Id. The prospects of the Company's 
businees are very bright, and the meter is gaining in favour both in 
Great Britain and on the Continent. To meet this growing demand 
steps are being taken by the Board to considerably increase the 
output of the factories. The directors’ ay ie e as to the 
value of patente in foreign countries have so far been realised that 
they have effected the sale of the American patents on satisfactory 
terms. The London Stock Exchange require alteration of Section 78 
of the articles of association, and a resolution will be submitted 
to give effect to thie. Messrs. Price, Waterhouse, and Co., who 
e hitherto as auditors of the Company, offer themselves 
or election. 


PROFIT AND Loss ACCOUNT, YEAR ENDING Dec. 31, 1898. 


Dr. £ sd. 
eee a a 400 0 0 
Managing directors’ salary and bonus .. ............... 2.609 15 8 
Secretarial, office, and general charges in London .. 378 7 0 
Accountante’ charges...... 3 eee 36 19 9 
Maintenance of patents. e 507 5 10 
Interest paid to vendor . 872 15 4 
Preliminary expenses, amount written off ............ 50 0 0 
Balance, net profit carried to balance-sheeb............ 12,920 2 7 

£17,775 6 2 

Cr. £ s. d. 
Gross profit on trading... e 17,731 17 6 
II, T PE 38 7 2 
er,, a 5 1 6 


£17,775 6 2 
Prorit AND Loss Account, NINE Monrtus ENDING Sept, 30, 1899. 


Dr. £ 8. d. 
Directors See nivercudias 900 0 0 
Managing directors’ salary and bonuans 2,381 14 9 
Managers’ bonus ..........-. ccscscsscsccscscsconcs ẽ je. 300 0 0 
Secretarial, office, and general charges in London. 879 11 11 
Legal charges and audit fee and expenses 245 5 6 
Travelling expenses 4E: . 55 0 0 
Maintenance of patents . 2. i 651 4 9 
Preliminary expenses, amount written off ........... . 113 8 0 
Balance, net profit carried to balanoce-sheet............ 13,187 6 7 

£18 613 11 6 

Cr. £ ad 
Gross profit on trading... e e =- 18,391 14 0 
Interest and exchangnne oaii 8 171 0 0 
Dns ceneceisuieaccescsseeses Masts 50 17 6 

£18,613 11 6 


WEST INDIA AND PANAMA TELEGRAPH. 


The forty-fifth ordinary general meeting of this Company was 
held on Wednesday at Winchester House, E.C. 

Mr, William Andrews (the chairman) moved the adoption of 
the report and accounts. The revenue was £30,929, againsb 
£39,612 for the corresponding half-year of 1898. and the expenses 
£21,492 against £21,704, leaving a balance of £9,437, which, with 
£4,920 from the last account, brought the total ap to £14,357. 
The payment of six months’ dividend of 6s. per share on the first 
and second preference shares and 6d. a share on the ordinary was 
proposed, leaving £379 to be carried forward. The falling off in 
the receipts is due to the fact that these accounts are compared 
with a period covered by the American-Spanish war. 

Mr. Henry Holmes seconded the motion, which was agreed to. 


_ 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Cascaes (Portugal).—The Municipal Authorities invite tenders 
for an electric lighting installation by Dec. 20. 

Prayo (Cape Verdo Islands).—The Municipal Authorities 
rome tenders for lighting the town by electricity by Jan. 30, 


Newcastie-upon-Tyne.—The Corporation invite tenders for two 
1,000-h.p. generators required next year. Tenders not later than 
noon on Nov. 30. 

G -— The Corporation Electricity Department invite 
offers for 10 miles of 2in. cast-iron pipes by Nov. 20. Further 
particulars in our advertising columns. 

- Bury St. Edmunds.—The Town Council invite tenders from 
persons prepared to wire and fix electric light fittings to certain 
public buildings. Tenders by 22nd inst. 

Felsted.—The Governors of the Felsted School invite tenders 
for the supply and erection of various plant by Nov. 27. Full 
particulars appear in our advertising columns, 

Hackney.— The Electric Lighting Committee are prepared to 
receive tenders for refuse destructors (to deal with the whole of 
the refuse of the parish).. Tenders by Dec. 12. : 


Newoastlo-upon-Tyno.—-The New Tramways Committee of the 
Corporation invite tenders for supply of two 200-h.p. generators 
required next year. Tenders by noon on Nov. 30. i 


Wimbledon.—The Urban District Council invite tenders for the 
supply and erection of two 350-kw. steam alternators. Tenders by 
22ad inst. Full particulars in our advertisement columns. 


Dublin —Tenders for the hire of plant, etc., required for the 
electric lighting of the State apartments, Dublin Castle, during 
the next Castle season, will be received up to 10 a.m. on 20th inst. 


Greenock.— The Board of Police invite offers for leasing the 
lines of tramways within the burgh, and converting the same 
into an electric traction line on the overhead trolley system, by 
23rd inst. 

Middlesbrough —The Electric Lighting Committee are pre- 
pared to receive tenders for the supply and erection of condensing 
plant and pipework by Nov. 22, Farther particulars appear in 
our advertising columns. 

Manchester.—The Tramways Committee invite tenders for 
supply of 5,000 tons of steel girder tramway rails and about 250 
tons of steel fishplates. Tenders by Dec. 2. Full particulars 
in our advertising columns. 

Darwen.—-The Corporation invite tenders for. the supply, 
delivery, and construction of one Lancashire boiler and accessories 
and one tramway switchboard. Tenders by 27th inst. Full par- 
ticulars in our advertising columns, 

Harrow.—The Harrow Electric Light and Power Company, 
Limited, invite tenders for the supply and erection of one steam 
dynamo (150-kw.) and extension to switchboard. Tenders by 
Dec. 4. Full particulars in our advertising columns. 


Chiclara de la Frontera (Cadiz).—Tenders are invited for an 
electric lighting installation and the working of the same for five 
years. Specifications are to be obtained from and tenders 
addressed to the Municipal Authorities of the town by Nov. 23. 


Swansea.—The Corporation invite tenders for the supply and 
erection of the following plant included under this contract: 
five Lancashire boilers, with jed condensing plant, feed pumpe, 
economiser, piping, etc. Tenders by 20th insb. Full particulars 
in our advertising columns. 

London, 8.E.—The Lambeth Vestry invite tenders. for the 
supply, delivery, and erection of 25 arc lamp posts, arc lampe, 
etc. Specification, etc., may be obtained ab the Vestry Offices, 
Kennington-green, on payment of a deposit of £1. ls., which will 
be returned. Tenders by 4 p.m. on Dec. 6. 

Pontefract.—The Guardians invite tenders for the proposed 
electric lighting of the workhouse and infirmary buildings and 

remises, including combined engines and dynamos, storage 

ttery, main cables, and the wiring of the buildings complete. 
Tenders by 24th inst. Full particulars in our advertisement 
columns. 

Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, nob 
later than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Mistrettra (Italy).—The Secretary of State for Foreign Affairs 
has received a dispatch from her Majesty's Consul ab Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
electric lighting in that town. Such particulars as have been 
received may be examined on personal application at the Com- 
mercial Department of the Foreign Office any day between 
11 a.m. and 5 p.m. 

East Ham.—The Urban District Council invite tenders for the 
following: (a) for the complete construction of the tramway 
track, including the supply of points and crossings, bonding, 
conduite, junction boxes and the street work, paving, etc., com- 
plete ; (b) for the whole of the above work excepting the street 
paving ; (c) for the platelaying and bonding, including the supply 
and fixing of all points, crossings, bonds, and ironwork for street 
boxes. Specifications, etc., may be obtained from the Council’s 
electrical engineer, Mr. W. C. Ullmann, M. I. E. E., The 
Limes, White Post-lane, East Ham, on payment of the sum of 
£5, which will be returned on receipt of a bona fide tender. 
Tenders by 25th inst. 


RESULTS OF TENDERS. 


London, 8.E.—The London School Board have received the 
following tenders for the Paragon School electric wiring, etc. : 


Schedule A. Schedule B. l 
Laing, Wharton, and Down £410 0 0 £202 0 0 £110 0 
Drake and Gorham ............ 385 15 0 189 10 0 1 6 0 
Hayward Tyler and Co 4388 00 120 0 0 1 6 0 
Woods and Coo. 426 0 0 114 0 0 1 2 0 
F. Geere Howard... 375 0 0 157 0 0 1 2 0 
Peto and Radford.............. . 354 0 0 123 0 0 — 
J. C. Christie 266 0 0 115 0 0 0 15 0 
* Recommended for acceptance. f This is the price per lamp, 
including switch and plain pendant, for additions or deductions 


made during the progress of the work. Schedule A for 293 lights 
in main school. Schedule B for lights in playgrounds, offices, etc. 


Sheffield.—The Council have accepted the following tenders in 
connection with the electric lighting scheme: Tetlow Bros., Hol- 
lin wood, boilers, £1,240; W. H. Allen, Son, and Co., Bedford, 
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ines, dynamoe, etc., £7,702; D.P. Battery Company, battery, 
755. 10s. ; James White and Co., Glasgow, svitak board, ete. ; 
£1,200. 188. 9d. ; Callender Cable Construction Company, London, 


mains (for the solid eyatem), £4,092, 128. IId. 


BUSINESS NOTES. 


Poole Trams.—We learn that these works are to pushed on 
without delay. 

Blackpool.—Fifty additional sets of prism globes are to be 
ordered for strest- light ing. 

Battersea.—It has been decided to carry the electric light to 
the new baths and wash-houses. 

Brighton.— Mains to the extent of 250 yards are to be laid in 
Walpole-road at an estimated cost of £105. 10a. 

Bermondsey.—The National Electric Wiring Company Limited, 
hae secured the contract for wiring the town hall. 

Dekinfield.—The Corporations of Stalybridge, Moseley, Hyde, 
and Dukinfield are formulating a echeme for electric traction. 

Greenwich,—The Guardians have passed a motion in favour of 
installing the electric light at the new workhouse at Grove Park. 

Mewceastlo Trams.—The Corporation and the company have 
arrived at an agreement, and the eervice ie to be continued as usual. 
. Manley Lighting.— An enquiry bas been held into the applica- 
tion of the Council to borrow £5,000 for electric lighting purposes. 

Taunton Trams.— The Town Council report of this week 
indicates that a tramway for Taunton has reachei the practical 
stage. 

Liverpool Lighting.—The enquiry into the Corporation's appli- 
os to borrow £300,000 is to be held to-day by Colonel C. H. 

u e 

Stamferd.—The Corporation have instructed Mr. F. J. Warden- 
Stevens to advise with regard to electricity eupply worke for the 
borough. 

Heckmondwike Lighting.—An gy PE has now been held into 
the Council's application to borrow £14,000 for electric lighting 
purposes. 

Bedford Lightisg.—An enquiry bas been held into the 
Council’s application to borrow £41000 for electric lighting 
purposes. 

Rotheram Trams. — Prof. Kennedy’s tramway scheme will cost 
about £9,000 per mile, and will involve a capital expenditure of 
£100,000. 

Keswick Lighting. —The electric light company are proceeding 
with the laying of the cables, and the positions of the lamps have 
been fixed. 

Birmingham Lighting. — The Corporation are about to 
contract a loan of £500,000 for the purchase of the electric light 
undertaking. 

Halifax Trams.—The Halifax Courier states that, owing to the 
tramway extensions, not less a sum than £33,067 has been spent in 
street improvemente. 

Trowbridge.—The Urban District Council have referred to the 
Lighting snd Paving Committee the question of supplying the 
district with electricity. 

Willans and Robinson. —The register of debenture stockholders 
and of transfers is closed, prior to the payment of interest, until 
the 20th insb., inclusive. 

Newark.—The Town Council intend to make an application 
for a provisional order empowering them to supply electricity in 
the borough and vicinity. 

Tramway Orders.— N ions for provisional electric tram - 
way orders are being made by the Counoils of Prestwich, Coat- 
bridge, Airdrie, and Radoliffe. 

Felkestone.—A echeme for the provision of electric tramways 
throngh many of the streets, and connecting Hythe with Sandgate, 
is now before the Town Council. : 

Whickham.—The Council have made an agreement with the 
vine e Co-operative Society for the lighting of Crookgate and 
part of Marley-hill by electricity. 

Malton. —It has been decided to instal an electric lighting plant 
at a cost of £10,000, it being expected that £40,000 will ultimately 
be required to complete the work. 

Bootle Lighting.—Colonel C. H. Luard, R.E., held an enquiry 
on Tueeday into an application of the Corporation to borrow 
£16,393 for the purpose of electric lighting. 

Hampton Wick.—Permission has been granted the Postmaster - 
General to lay conduits and provide manholes on condition that 
the conduits be laid as far as possible in the roads. 

Tottington Lighting.— Messrs. F. Whowell and J. Holland are 
to make a report fer the District Council on electric lighting and 
generation of ppwef for same by destruction of house refuse. 

Oswestry..—Thedlate of the enquiry as to the purchase of the 
electric lighting. undertaking has not yet been fixed, but the town 
clerk is taking the neceesary steps to obtain a provisional order. 
St. Annes Lighting. —The Council have decided to apply to the 
Local Government Board for powers to borrow £18,366 for the 
proposed electric lighting i tion, referred to in our last issue. 

Burnley.—The openmg of the extensions of the Corporation 
electricity station, and the starting of the new engines by the 
Mayoress (Mrs. Dickinson), will take place thie evening at 6 p.m. 
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Telegraph Marufacturing Co.—An interim dividend on 
ordinary shares at the rate of 6 per cent. per annum, free c 
income tax, for the half year ending Sept. 30 last will be paid 
December. 

Barmouth.—The District Council have decided to apply 

rovisional order for electric lighting, and have appointed Mr 
F. J. Warden · Stevens consulting engineer, and he is now advising 
on a scheme. 


ERË 
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Kensington Lighting. —The Vestry have agreed to take up a 
loan of £25,000,-which is the second instalment of a loan of £106, 166 
from the London County Council, for the electric lighting works 
in the parish. 

Devonport Trams.—Following the inauguration ceremony in 
connection with the electric tramways of last week, a gang of 
men was eet to work on Monday and a real start at last made in 
the enterprise. 


York Lighting. — The price of current to places of worship has 
been fixed at 34d. per unit. Extensions of maine for the Bootham 
district at £3,000, and for Stonegate at an estimated cost of £406, 
have been decided upon. 

Walsall.—The tramway extensions to be included in the 
Corporation's Bill represent the construction of about 13 or 
14 miles of line, at a total cost, including electrical equipment and 
cars, of £100,000 to £120,000. 

Salford.—The Bill proposed to be promoted by the Corporation 
this seesion Includes application for power to supply districts adjoin- 
ing the borough with electrical energy, and to supply and deal in 
electrical motors, apparatus, etc. 

Shoreham.— The Urban District Council have appointed a com- 
mittee to meet a committee from the Portelade Urban District 
Council to discuss the advisability of taking joint action in 
obtaining electric lighting powers. 

Lewestoft Lightiag.—The contractors for the underground 
electric mains are now ready to complete the laying of the mains 
under the harbour, and the Great Eastern Railway Company will 
grant the oroesing of the harbour. 

Blackpoel.—The nerd abe St. Annes, and Lytham Tramways 
Company propose to double the whole length of their line een 
Black pool aad Lytham, and have communicated with the several 
interested authorities on the subject. 


Personal.—Captain J. H. Jobnstone, R.E., has been appointed 
to act as president of the Egyptian Railway and T 
Administration in the absence of Brevet-Major E. P. C. Girouard, 


D. S. O., who has gone to the seat of war. 


Reedley Lighting.—The Burnley Corporation have been probing 
the Rural Council respecting the proposed extension of the electric 
lighting area as to include a portion of the township of Reedley, 
but the Council will remain neutral in the matter. 


Southpert.—The Southport Extension and Tramways Bill pro- 
vides for the laying down of a number of additional tramways, 
and also for power to enable the Corporation to supply electricity 
outside its own district—in Birkdale and elsewhere. 


Bolton Lighting.—The following are the details of the £100,000 
for electric lighting, subject to the recent enquiry already referred 
to: buildings. £11,911; machinery, £47,524; accumulators, £4,072; 
mains, £23,536 ; transformers, £7,323; meters, £5,634. 


Fort William. -Ab a recent meeting of the Burgh Commis- 
sioners the agreement between them and the electric light 
company was concluded, whereby the latter are to have the use 
of the surplue water supply of the town for generating purposes. 


Litherland Trams.—The District Council has been asked to 
make a move with regard to the extension of the electric tramway 
system, and in consequence they have asked the surveyor to 


prepare a plan showing the present turnouts in the Litherland 
tramway. 


Poulton.—A joint deputation representing the parishes of 
Poulton and Thornton is to wait upon Mr. , manager 
of the Blackpool and Fleetwood electric tramway, with a view 
to secure an extension of the tramway between Poulton and 
Thornton. 

Aron Electricity Meter, Limited.—We are informed that the 
transfer booke of the ordinary and preference shares will be closed 
from 20th inst. to 7th prox., both days inclusive, for the prepara- 
tion of dividend warrants. The Company's report appears in 
another column. 

Welverhampten Trams.—At the last meeting of the Town 
Council the opori of the Tramways Committee relative to the 
construction of a tramway of 3fb. Sin. gauge to Heath Town, at 
an estimated cost of £3,800, was received, and referred back for 
further consideration. 

Stockton Lighting.— Messers. Callender, the contractors, are to 
start with the cable work in the second week in January next. 
Forty-nine applications which have been received for the post of 
electric lighting manager have been referred to a committee to 
reduce the number to seven and report. 

Brecon Lighting.—Colonel John Mo „ J.P., D.L., mayor 
of Brecon, has instructed Mr. Thomas, electrical i- 
neer, Carnbrook, Manchester, to formulate a scheme for 
lighting of the town by electricity, at a cost of £6,000. A pro- 
visional order is to be ab once applied for. 

New Isesuo.—Subscriptione are invited for £4,600,000 of a Paris 
municipal loan of £6,600,000 for the construction of 
section of the Metropolitan Electric Railway of Paris. 
are for £20 each nominal, they bear interest at 2 
annum, and they are offered for aubeoription at £16, 86. each. 
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Stirling Trams.—An arrangement has been come to betweett 
the British Electric Traction Company and the Stirling and Bridge 
of Allan Tramway Company, under which the former take over 
the tramways from Bridge of Allan to St. Ninians, subject to 
arrangements being made with the municipal bodies concerned. 


Leeds.— With ard to the Headingley and Chapeltown 
electric tramway, which was to be opened at about the present 
date, we learn that the new engine at the generating station is not 
yet finished, nor has the Board of Trade yet given its sanction to 
the Corporation to run the electric cars on the routes mentioned. 


Withington Trams.—The Urban District Council have decided 
to apply for power to construot a double line of tramways alon 
Palatine- from the White Lion Hotel to Lapwing-lane a 
along Barlow Moor-road from Sandy-lane to Hardy-lane, and for 
5 agio line along Palatine-road from Lapwing-lane to Northenden 

ge. 


Belfast Trams.—The town clerk has been authorised to 
netice for a Rill in the coming session of Parliament for the 
acquisition of the tramways undertakiag by the Corporation so as 
to be in a position to promote such a Bill in the event of the 
emmay company and the Corporation agreeing upon terms of 
parc ase. 


Darlingten.—The Town Council have Sgro that in future the 
committee having charge of the gas and electric lighting under- 
takings of the Corporation be called the Gas and Electric. Lighting 
Committee. The erection of the generating station is proceedia 
satisfactorily. Negotiations with the tramway company are still 
proceeding. 


Sudbury Lighting.—An electric lighting order is to be applied 
for by the Town Council. A dust destructor is to be 
with the scheme, also a separate plant for the lighting of the 
Waute Estate. Mr. W. C. C. Hawtayne has been retained as 
consulting engineer, to prepare a full report of the cost of the 
undertaking. l 


Brandon and Byshotties Lighting.—Messrs. Cochrane are con- 
templating introducing electric light at their Sleetburn colliery, 
and intend to supply light to the stores, institute, and other places 
in the vill e Council have referred to a special committee 
the question of installing the electric light in place of their present 
streed oil lamps. 


South Lancashire Trams. — Messrs. Gregory. Taylor, and 
Walker have been appointed to represent the Westhoughton 
Council on the joint committee of the Atherton, Tyldesley, and 
Westhoughton Urban District Councils and the Leigh Rural 
District Council to consider the draft Bill of che South Lancashire 
Tramways Company, 1899. 


Dewsbury Trams.—The Town Council have passed a resolution 
authorising an application to be made by the Corporation for a 
provisional tramways order. There are four sections in the scheme. 
Negotiations with the Britieh Electric Traction Company have 
been entered into, and if terms are agreed upon the application 
may not be proceeded with. 


Ingletem (Yorks).—The electric lighting, for which the Board 
of Trade have recently granted a license, has been entrusted to 
Meeers. Drake and Gorham. The turbines are to be supplied by 
Messrs. Gilbert Gilkes and Co., the Callender system of mains will 
be used, and the central-station battery is to be supplied by the 
D.P. Battery Company, Limited. 


Personal.—We understand that Mr. A. J. Lawson has resigned 
his position as engineer and manager of the following three com- 
panies: the County of London and Brush Provincial Electric 
Lighting Company, Limited, the Richmond (Surrey) Electric 
Light and Power Company, Limited, and the Scottis 
House Electricity Company, Limited. 


Newport Trams.—The Corporation at their meeting last week 
approved, with certain modifications, of their committee’s recom- 
mendation to adopt overhead electrico traction for the trams. Mr. 
H. F. Parshall’s estimate of the total cosb, exclusive of land, with 
all provision for future developments, is £91,480, but if armoured 
cables aro simply laid in the earth £85,030. 


Bournemouth. —The British Electric Traction Company pro- 
applying for an Act of Parliament empowering them to 
introduce tramways into Bournemouth. Ib has been suggested 
that the Bournemouth and Poole Electricity Supply Company 
should buy up the undertaking of the Richmond (Surrey) Electric 
Light and Power Company, at a cost of £80,000. 


Seaferd Lighting.—The Urban District Council will consent to 
the Newhaven and Seaford Electric Lighting Syndicate’s applica- 
tion for a visional electric lighting order, on condition that 
a clause be ins Biving the Council the option of purchasing 
the undertaking at the end of 20 years from the granting of the 
order, or at the end of every subsequent five years, 


Yerk Trams.—The Council propose to offer to purchase the 
tramways now, by agreement, in the same manner that they would 
do if they porchased the separate sections compulsorily in 1900 
and 1902 respectively, and failing the agreement of the tramway 
company to this course, the company is to be called upon to repair 
the ways to the satisfaction of the Corporation. 


Stock Exchange. — The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: 
City and South London Railway Company—£150,000 5 per cent. 
preference stock (1891), £200,000 5 per cent. preference stock 
(1896), and a further issue of £225,000 consolidated ordinary stock, 
in lieu of preference and ordinary shares respectively now quoted. 


give 


combined. 


House-to- | 


Vacant.—The City and Guilds Central Technical, 


. Appeintments 
College, Exhibition-road, London, S W., require, at once, an 


assistant in the electrical engineering department ; and the Urban 
District Council of cliffe require the service of an electrical 
engineer. Full particulars of the above vacancies and others 
po a to armature winders, etc., appear in our advertisement 
colums, 

Lancaster Trams —At a recent special meeting of the Town 
Council the special committee appointed to consider a tramway. 
scheme for the borough recommended that powers be asked for in 
a parliamentary Bill to introdace electric tramways on the over- 
head trolley system in the borough, the estimated cost being 
£70,000. he scheme received unanimous consent of the 
Council. 

Clytach (Swansea Valley) Lighting. — An installation of 
electric lighting, obtained by the District Council through a 
liberal offer by Mr. John Player, was formally inaugurated last 
week at Clydach. Mains 83 miles in length have been laid by’ 
Meesrs. J. C. Howell and Co, of Llanelly. The start proved mosd 
satisfactory, and the district is described as being brilliantly 
illuminated. 

Aberdeen Trams. - A successful experimental run was made on 
Tuesday, when an electric car was run over about half a mile of 
the line leading through Woodside. The cars are constructed to 
carry 24 ers inside and 28 outside. At present between 
70 and 80 men are employed on the section between Woodside and 
Kittybrewater laying the rails and track. The whole cost is 
estimated at £33 000. 

Derby Trams.— The report of the Tramways Committee, which 
was adopted at the last meeting of the Town Council, stated 
that the purchase of the tramways undertaking was completed 
and the purchase money paid on Nov. 1, 1899. The accounts 
relating to the receipts and expenditure have been adjusted. The 
andertaking is now la the hands of the Corporation, and is being 
worked by the committee. 

Bradford Trams.—The traffic returns for week ending Nov. 12 
were £357 (£246), showing an increase of £111—:otal, £21,620. 
(Received too late for insertion in list on pe) It has been 
decided to construct and work the following tramways : to Queens- 
bury and Claytou from Bradford, to Barkerend-road and Leeds 
Old-road, to Farsley (as a branch from the Bradford and Leeds 
light railway), and to Hunsworth and Birkenshaw. | 


Water-Softening Apparatus.—We are informed that Messrs, 
Mather and Platt, Limited, Salford Ironworks, Manchester, are ab 
prorsns executing contracts for the Cannock and Rugeley Collieries, 

ednesford (plant for the treatment of 6,000 gallons per nee 
Seaham Harbour Collieries, Sunderland (for the treat ment of 6, 
gallons per hour): Whitechapel Electrical Wo: ks (for 3 000 gallons 
per hour); and for the Rand Mines (for 1,000 gallons per hour). 


Mebburea.—The Urban District Council have decided in oon- 

nection with their proposed electric lighting scheme to lay mains 
in the following streete—viz., Carr-street, Bewick · street, Argyle- 
street, part of Prince Consort - road from its junction with Argyle- 
street to the Station Bridge, Station Bridge, Station - road, and 
Tennant street. The surveyor has been instructed to estimate the 
cost of the wurk so that the amount of capital required may be 
arrived at. 
' Huddersfield Trams.— At a special meeting of the Council last 
week a resolution was passed authorising the promotion of a Bill 
in the ensuing session of Parliament to enable the Corporation to 
construct and maintain tramways within and without the borough, 
and to enter into agreements with adjacent local authorities for 
the purchase, sale, lease, or working of any continuations of. 
the Hudderstield tramways, to construct stations for generating 
electrical energy, etc. 

New Swindoo.—At a joint meeting of the Old and New Swindon 
District Councils last week ıt was resolved that provision for elec- 
tric tramways be included in the scheme for electric lighting of 
the districts, and that the worke be carried out by and remain in 
the hands of the Councils, and that a competent engineer be 
engaged to prepare all the necessary piana, specifications, estimate, 
and scheme for lighting the districts with electric light and for a 
system of electric tramways. 

Perth Lighting.—The Police Commission intend to place arc 
lampe instead of the incandescent lamps along eeveral streete, and 
the lamps in South-street are to be placed on pillars in the centre 
of the etreet instead of at the side. When the electricity works 
are in working order, both gas and electrical departments are to 
be managed by one committee, with one convener, and it is also 
under consideration that a central place in town be obtained for 


‘ehow pur poses for both departments. 


Londoa Gazette.—A meeting of Berry's ‘Electrical Company 


- will be held ab the offices of Messrs. Rowlands and Co., 41. Temple- 


row, Birmingham, on Dec. 21, ia order to hear the final account of 


‘the liquidator, etc. Nov. 29 is the last day for 5 


for dividend claims in the estate of E. B. Ryan, Scarborough 
(A. H. Wildy, official receiver, Carey-street. W. C.); and Nov. 30 
for the same re C. H. Kitching, Hull (J. H. Fox, 90, W. Gray 
and Co., Chapel-street, Hull, trustee). 


Provisional Lightiag Orders.—The following notices of appli- 
cation for provisional orders have been published this week: 
Maryport Urban District Council, Nantwich Urban District 
Council, Kendal Corporation, Witney Urban District Council, 
Elland Urban District Council, Exmouth Urban District Council 
Cleethorpes-with-Thrunscoe Urban District Council, Sowerby 
Bridge Urban District Council, rd and Alverstoke Urban 
District Council, and Cleckheaton U District Council, 
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London County Council. The Council have received reporta from 
the solicitor notze the receipt of tbe Treasury sanction to the 
periods 105 for the repayment of a loan to the Fulham Vestry 
of £25, or electric light installation (42 years). Notices of the 
London and Brush Provincial Electric Lighting Company, under 
the Wandeworth and Camberwell orders, were granted, and also 
one—the Whitechapel District Council—was noted. The County 
Council have no power in the latter case to grant or refuse. 


Littichampton Lighting.—At the last meeting of the Urban 
District Council, Mr. W. R. Lees attended in support of his letter 
applying to the Council to sanction the application for a pro- 
visional order to Parliament. The plant to be laid down, it was 
explained, would supply 2,000 to 3,000 lamps at the commence- 
ment, and the maximum charge would be 6d. per unit. After 
Mr. Lees had retired the Council shortly discussed the matter, 
and it was agreed to adjourn the subject to a special meeting. 

Newington.—At the last meeting of the Vestry the following 
recommendation of the Electric Lighting Committee was agreed 
to: That inasmuch as Meeers. Johnson and Phillips are ab this 
moment installing approved resistance coils in the switch pillars, 
and in addition are providing in each arc column a substitution 
resistance, the contractors be allowed (without prejudice to the 
rights of the Vestry under the contract) to have until the 20ch 
inst. to render the running of the lampe entirety satisfactory.” 

Withington Lighting.—The electricity department of the Man- 
chester Corporation have written to the Urban Diatrict Council 
stating that the preparations for the supply of the electric current 
to the Withington district were proeeeding as rapidly as prac- 
ticable. The . were now awaiting a supply of cast-iron 
troughing for the high-tension cables, and immediately these were 
delivered the work of connecting the district with the station 
would be commenced, and probably the current would be available 
a few weeks later. 


. Woking Lighting.—Plans have been deposited by the Woking 
Electric Supply Company showing where they propose to rela 
their cables. e surveyor has suggested that the cables shoul 
be laid in the best stoneware pipes, properly jointed ; originally 
they were laid either between wooden or in pipes which were 
not jointed, and where the cables were consequently exposed to 
the wet. Permission has been given on the conditions suggested, 
with the addition that the company should be held responsible for 
the condition of the paths disturbed for six months. 

Yarmouth Lighting.—Thbe quarterly report of the Electrio 
Lighting Committee, adopted at Tuesday's meeting of the Town 
Council, shows the income foc the past three months to be £1 514. 
19a. 114d., and the expenditure £787. 128. 3d., leaving the sum of 
£727. 7a. 84d. earned besand the cost of production. The work 
of the past quarter showed a profit of £77. 7s. 84d. The borough 
3 urged that as there were 19,000 lamps installed, while 
the plant now ia the station could only provide current for 15 000, 
res should at once be given for a new alternator, costing 

5611. 78. 

Dynamo Plates —We have received from Mr. M. Steinhardter, 
of 85 87, Lower Thames-street, R. C., an elegant sample of a type 
of bronze dynamo plate, of which this firm has been appointed 
sole agents. The plates are Mak clearly cast, and show on a 
roughened black background highly-polished lettering and eight 
space plates, two of which are intended for the reception of factory 
and type numbers, while three each are provided for the voltage, 
amperes, and revolutions of the generator or motor respectively. 
We learn that they can be produced both in brass or bronze at very 
small cost. 

West Bromwich.—At the meeting of the Town Council an 
objection was ralsed to the wording of the report of the Electric 
Lighting Committee, which set forth the clalms of steam over 
gas 15535 for the generation of electricity. The speaker did not 

ke it being placed on record that the guarantees of the makers 
of gas- engines were not ab all satisfactory, because he thought, as 
a Corporation with their own gas undertaking, it was their duty 
to encourage the use of gas-engines. It was ultimately agreed to 
amend the report, so that all reference to unsatisfactory guarantees 
might be omitted. 

Pembertou.— The Bills intended to be promoted by the electric 
power company and electric tramways company have referred 
to a sub-committee, consisting of the chairman of the Council, the 
chairman of the Electric Lighting Committee, and the chairman 
of the Highways Committee, with the law clerk and the clerk. 
This eub-committee is also conferring with the Orrell District 
Council with reference to the electric power company’s Bill. A 
letter has been received from the engineer (Mr. Salter) reporting 
that the plans and specifications for the Pemberton electric supply 
are in a forward state. 

Yarmouth Trams,—At the Town Council meeting on Tuesday 
the Lands Committee reported that the line of tramways autho- 
rised consisted of 10 portions. Io was recommended that the 
motive power to be used in the working of the cars be electricity, 
on the overhead wire principle. The borough surveyor was also 
instructed to submit plans of the proposed works to all authorities 
whose works should be interfered with. It was considered deeir- 
able that the committee should see the different types of cars and 
standards for trolley wires in use, and the committee proposed to 
visit such places as may be advi 

Richmond.—The Town Council last week adopted a report of 
the Highway Committee, stating that, on the request of the Electric 
Lighting Sub-Committee, they recommended to the Council that 
the Finance Committee be authorised, with the concurrence of the 
Electric Lighting Sub-Committee, to negotiate with the electric 
light company as to the terms upon which the company would be 
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willing to sell to the Corporation their undertaking, and that sach 
authorisation shall, if given, include the power to employ an elec- 
trical expert to report and advise upon the undertaking of the 
company if it should be deemed advisable. 

Higham Ferrers.—Abt a meeting of the Town Council aparey 
calied to consider the scheme for a light railway ‘in the district, 
Mr. Sellon, engineer to the British Electric Traction Company, 
attended and explained the scheme, stating that as it atood ab 
ot it allowed for a central generating station both at 

ellingborough and at Higham Ferrers. The gauge would be 
the ordinary railway gauge of 4ft. 84in. On being asked whether 
the promoters would be prepared to supply the borough of Higham 
Ferrers with electric lighting, Mr. Sellon said the company might 
apply for a provisional order for electric lighting. 

Dissolution ef Partnership. The partnership existing between 
Mr. R. G. Tyler and Mr. F. B. Nicholson has ceased to exist, and 
the latter will for the future carry on business at 53, Victoria- 
street, Westminster, in the name of Nicholson and Co.; while 
Mr. R G. Tyler has arranged to take into partnership Mr. W. 
Duncan, A.I.E.E , late chief of the electrical engineering staff of 
Meesrs. Laing, Wharton, and Down, Limited. The business of 
electrical and mechanical engineering, and also that of Messrs. 
Ernest Scott and Mountain, Limited, in London and district, will 
be continued at 20. New Bridge-street, E.C., by the new firm, 
under the style of Tyler and Duncan. 

Breokwood Asylum Lighticg.—At a recent Local Government 
enquiry into an application for a loan for the extension of the 
asylum, it transpired that at present alterations were proposed to 
be made at the present workshops in order to afford space for 
electric light, the estimate for which was £5,700. Ib was pro- 
posed to put up some new boilers, and three engines of 100 apa 
60 h.p, and 30 h.p. respectively. Space would also be left for 
another 100-h.p. engine if required. The estimate included the 
provision of 900 16-c p. lamps, and covered the whole of the new 
buildings and the administrative block, the workshops, recreation 
hall, and medical superiotendent’s residence, 


The Metropolitan Electric Railway Trials.—We understand 
that the experimental electric train which is shortly to commence 
running from Earl's Court to Kensington High-streeb has been 
taken for several successful runs over the line during the past 
fortnight. It will be remembered that thie section of the Metro- 

litan Railway has been equipped for electric traction by Messrs. 
Bie Bros., and it is a matter for congratulation that the 
arrangements made have been so successful from the firet. The 
section is an except ionally difficult one to equip, owing to the 
great number of crossings, which necessitate gaps in the third 
rail provided to carry the current to the train. 


Guisborough Lighting.— At the last meeting of the Urban 
District Council an application was received from the Northern 
Counties Electricity Supply Company asking for the consent of 
the Council to their application to the Board of Trade for statutory 
powers for the installation of electric light for Guisborough. 
Finally, the Council agreed to a resolution stating that they were 
not prepared to consent to the proposed application of the 
company, but provided they obtained satisfactory terme they 
would not oppose the provisional order. A deputation from the 
company on being informed, intimated that they should not 
proceed with the application unless they ob: ained tho required 
consent. 

Electric Shades.—We have received from the Edison and Swah 
Company a copy of their four-page pamphlet dealing with revolving 
shades for electric lamps, which are designed to concentrate the 
light in certain different directions, and to obscure it in every 
other direction. These shades are especially suitable for writing 
or reading desks, and also for use in orchestras. In every case 
provision is made so that the angle of the beam of light can be 
easily adjusted to meet the varying requirements of the users. 
A page is also devoted to a small type of apparatus for use in 
surgeries, or in the operating-rooms of large hospitals. Ia this 
case the stand with a heavy base can be arranged so that the light 
can be obtained exactly where required. 


Hampstead Electric Supp)y Co.—We understand from the 
Financial Times that strenuous efforts are being made by a firm 
called Sims, Newman, and Co. to induce people to purchase shares 
in the Hampstead Electric Supply Company In their last circular 
they state that the influence of the war enables sound industrial 
in vost mente, such as the above, to be purchased at prices yiel-ling 
much above the ordinary rates of interest obtainable on this claes 
of security. From what we remember of the way in which this 
Company was over-capitalised when it started, and also ite ineecure 
position at Hampstead, we very much doubt the yield of interest 
prophesied on these shares. In fact, the way in which they are 

ushed is another example of the difficulty with which they cau 
o dealt with. 


Glasgow Trams.—Colonel Sir Francis Marindin and Mr. Trotter, 
inspecting officers of the Board of Trade, last week made an 
inspection of the new Govanhill route of the clectric tramways 
belonging to the Corporation of Glasgow, immediately after which 
the Tramways Committee of the. Town Council formally opened 
the new line. The whole of the new route from Govanhill to 
Spi ingburn extends to 3:89 miles, the length of the extended line 
being about 1} miles. The new route forms a continuation of the 
route from Springburn to Glasgow Cross, and the cars whicb 
hitherto turned at Glasgow Cross will now run right through to 
Govanhill. Very few poles have been erected on the streets in 
connection with the span wires, these being for the most part 
suspended by means of ornamental metal rosettes affixed to the 
buildings in the streete, 
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bury, Sprigge, Woodiwiss; Councillors Butterworth, Dean, 
Gandy, Horns, Johnson, A. Ottewell, Wilkins. Brighton— 
Aldermen Reeves and Sendall; Councillors Blaker, Buckwell, 
Carden, Galliers, Grinstead, Holloway, Halliwell, Swift, Wallis, 
and Wilson. Halifax—The Mayor, Alderman Booth (chairman), 
Councillor Whitley (vice-chairman); Aldermen Simpson, Hodgson, 
Spencer, Walsh, Woodhead ; Councillors Baldwin, Walker Clark, 
Fawcett, Hey, and Shoesmith. Sheffield — Aldermen Clegg, 
Styring, Eaton; Councillors Furness, G. Jackson Smith. J. R. 
Wheatley. A. M. Wileon, Joshua Marfield, Bennett, Chambers, 
Hobson, Kuowles, John Smith, Carr, Wing. Manchester—The 
Lord Mayor ; Aldermen Bax, Higginbottom, Sir B. T. Leech, and 
Mainwaring ; Councillors Batty, Bishop, Bowes, Boyle, Brockle- 
burst, Dearden, Fildes, Edwyn Holt, Johnston, Lambert, M’Cabe, 
Ogden, Plummer, W. Simpson Sutton, Taylor, Trevor, Wain- 
wrighd, M. Wells, and Wilson. 

Brazilian Telegraphs Amalgamation.— Meetings were held 
on the 10th inst. at Winchester House of the Brazilian Submarine 
and the Western and Brazilian Telegraph Companies for the 
pur of confirming a series of resolutions passed at meetings 
held on 24th and 25th ult., with a view to the absorption of the 
latter company by the former and the amalgamation of the two 
undertakings. Mr. W. S. Andrews presided ab both meetings, 
and moved the formal resolutions, which were carried in each 
instance. A Shareholder at the Submarine meeting asked how 
their 7 per cent. dividend vas to be maintained after the issue of 
the new shsres, as £84 000 a year more would be required for that 
purpose. The Chairman, io reply, said there would be no difficulty 
whatever on that account. They had by the amalgamation 
absorbed thousands of miles of telegraphs with their collecting 
ground and taken over the whole of the receipts from this source. 
In effect they had already maintained the usual dividend on the 
increased capital even in a rather unfavourable half-year. As for 
the increase, the shares would only be issued as against develop- 
ment of their businees, which would increase the business of the 
compauy.— Financial Times. 

French Company's Failure. The public examination of the 
officials and directors concerned in the promotion of the Cosmo - 

litan Cycle and Motor Works, Limited, was held on Wednesday, 

efore Mr. Registrar Hood, at the London Bankruptcy Court. 
The company was originally formed with a nominal capital of 
£2 000. Tuis was subsequently increased to £60 000 to establish 
the business of mechanical, electrical, and general engineers. 
The company went to allotment in April, 1898, when 21 shares 
were allotted to five subscribers, and 30,000 were issued as fully 
paid to Mr. Hoster or his nominees. The latter is in France—i.e., 
outside of the jurisdiction of the Court. In all debentures for 
47.000 were issued, including £5,000 handed to Mr. Hoster in 
part payment of the purchase money. A resolution for voluntary 
liquidation was passed by the directors io September, 1898. Mr. 
Robson said that he had heard that the assets of the company were 
disposed of by the French Court in a most scandalous manner. 
The lease of the property at St. Nicholas had been surrendered to 
Mr. Hoster, and witness had purchased it from that gentleman for 
another company. Farther evidence having been given, the 
examination was adjourned to 2lst inst. 


Camborwell.—At the last meeting of the Guardians, Mr. E. T. 
Hall, F. R. I. B. A., mentioned, with regard to the lighting of the 
proposed workhouse and iofirmary, that the cost of laying on gas, 
supplying and fixing fittings, etc., would bə approximately the 
same as wiring and fitting electric lamps; bub if gas be used the 
Board would save in electric plant about £2,000. If, however, 
electric light be used, and the current be taken from outeide 
sources, there would, of course, be a similar saving on plant. He 
thought it possible the Guardians might get the electric light 
supplied at 4d. unit, whereas the cosb of generating it would 
be about 24d. The disadvantage of an outside supply was that 
if a breakdown occurred, they might be from 20 minutes to half 
an hour without a light. If, however, they generated elec- 
tricity themselves, the worst that could happen would be the 
breaking down of an engine. As their plant would be duplicated, 
that would mean the switching on of another engine, so that 
probably they would never have an interval of darkness exceeding 
a minute or two. The only motive power required in the buildings 
would be for the laundry plant apd for the lifts, Several minor 
modifications were introduced, and the architect’s plans and scheme 
were approved. 

Pontefract.— The Guardians have adopted the report of Mr. . 
G. R. Peers as to the electric lighting of the workhouse. The 
Building Committee had suggested that provision be made for 
20 hours’ storage, instead of eight hours, and that specifications, 
estimate, etc., should be obtained by them as to single and double 
engines and dynamos, but in a further report Mr. Peers’s recom- 
mended that no addition to the storage be made. Mr. Peere’s 
report provides for 470 lamps, principally of 16 c.p., with the 
exception of the infirmary, where 8-c.p. lamps will be the rule, 
an engine-house, storage battery, and one engine. The approxi- 
mate cost would be £1,900. If a spare engine and dynamo were 
provided, the cost would be increased by £440. It was estimated 
thet about 300 lampe would be in use ab one time; 2,000 unite of 
electricity would be required. Reckoning 8lb. of coal per unit, 
it would require 80 tons, say, ab 88. The total working expenses 
would be about £208 per annum. The outlay would repay the 
Board if they put down two engines, which could be worked 
alternately. Comparing the advantages of electricity and gas, 
there was leas danger of fire than there was with gas, and there 
was no damage to the decorations. The health of the staff would 
be improved by not. working in a vitiated atmosphere, and the 
health of the patients would be much better. . 


Leeds Lighting. — The City Council have sed a resolution 
authorising the Lighting Committee to extend and renew mains, 
and to construct transformer sub · stations in the Chapeltown and 
Clarendon - road districts, and in the vicinity of the town hall, at 
an estimated cost of £30,896. This scheme will also provide a 
cable for the Roundhay-road district and current for Meanwood- 
road district. At present there are 8,000 lamps provided for in 
Chapeltown. The new scheme will give 70,000 lamps at Sheepscar. 
Ib is proposed to provide two paper insulated cables for the 
town hall. thus duplicating the mains and increasing the power 
from 10,000 to 12,000 lamps. In the Clarendon-road district the 
power will be increased from 2,500 to 12 000 lampe. Of the total 
expenditure, £6,500 will come out of revenue, because to that 
extent indiarubber cables will be replaced by modern and more 
reliable ones. 


Electric Light Committees.—The following Electric Lighting 
Committees have been elected during this week: Worthing—The 
Mayor; Aldermen Linfield and Piper ; Councillors Butcher, Major 
Fraser, Ovenden, and Raffety. Brighton—Aldermen Botting, Sir 
J. Ewart, and Lowther ; Councillors Briant, Broadbridge, Buck- 
well, Butt-Thompson, Carden, Galliers, Halliwell, Holloway, and 
Swift. Sheffield—Aldermen Sir Charles Skelton, W. E. Clegg, 
Styring, Sharman ; Councillors W. Colver, W. W. Harrison, C. R. 
Nowill, G. Senior, C. F. Bennett, G. Clark, John Maxfield. 
Ipewich—Alderman S. R. Anness; Councillors F. Bennett, E. 
Catchpole, R. D. Fraser, J. Pratt, W. T. Pretty, E. P. Ridley, F. 
Turner, and Owen Turner. Manchester—The Lord Mayor; 
Aldermen Bax, Gibson, Griffin, Higginbottom, and Mainwaring ; 
Councillors Arrandale, Batty, Bishop, Bowes. Boyle, Hesketh, 
Jennison, Lambert, Phythian, Smith, and M. Wells. 


Wellingborough Trams.—At the last meeting of the Rural 
District Council, Mr. Sellon, engineer to the British Electric 
Traction Company, explained the scheme for the establishment 
of an electric tramway system in the district of Wellingborough, 
Rushden, Irthlingborough, etc. He said that outside the town it 
was proposed, * to run the trams along the waste 
on the aide of the s. It was aleo pro to carry every 
description of goods as well as ngers, and the lines would be 
connected with the stations of both railways in each place. The 
company would pub up branch lines in districts where they were 
wanted, if it was thought desirable that they should do so. The 
system of trams would be the same as that working at Liverpool. 
A resolution expressing approval of the principle of the scheme 
was carried, and the use of the Council’s room was granted for 
8 on meeting of representatives of the local authorities in the 

istrict. 


Now Companies, — The Fladbury Electric Light and Power Com- 
pany, Limited, has been registered with a capital of £2,000 in £1 
shares, the object being to carry on the general businees of an 
electric light and power supply, as electricians, electrical engi- 
neers, etc. The Loughborough and District Electric Traction 
Syndicate, Limited, has been registered with a capital of £1,000 
in £10 shares, the object being to construct, equip, and work, by 
electrical or other mechanical or animal power, any tramways and 
light railways ab Loughborough, Leics., and elsewhere. The 
Monobloc Accumulator Syndicate, Limited, has been registered 
with a capital of £20,000 in £1 shares, and the object is to adopt 
an agreement with Gustave Leve for the acquisition of certain 
inventions, to carry on the business of an electric traction and 
light company, and to construct and maintain wires, cables, etc. 
The directors are Messrs. C. Wanklyn, B. M. Drake, J. M. Gorham, 
aod J. F. Albright. 


St. Marylebone.—Ab last night’s meeting of the Vestry the 
recommendation from the Parliamentary mmittee upon the 
report from Messrs. Whamond, Williams, and Co., chartered 
accountants, as to the valuation of that portion of the Metro- 
ponten Electric Supply Company’s undertaking situated in Sb. 

rylebone came up again, this time with an amendment: 
„That the engineers and accountants be asked to formulate a 
joint report on the financial prospects should the Vestry acquire 
the West London undertaking.” Notice of motion was aleo given 
as follows: That, in the opinion of the Vestry, it is desirable 
that immediate stepe should be taken to improve the imperfect 
lighting of the public streets by electric arc lamps, and that it be 

6 to the Parliamentary Committee to consider the possi- 
bility of effecting an arrangement with the Metropolitan Electric 
Supply Company for the wholesale supply of electricity to the 
Vestry for such purpose.” 


Wolverhampton. The accounts of the electric light undertaking 
for the year ended March 31, 1899, showed a net profit of £1,004. 
54. 10d. on the year’s working. The demand for electric light still 
increases. The total output has risen from 16,853 in October, 
1898, to 21,542 in September, 1899, being a total increase of 5,559, 
or 36 per cent. A comparison of thé units sold to private con- 
rumers during the year ending September, 1899, with those sold 
during the year ending September, 1898, shows an increase of 
44°77 per cent. During the past year the distributing mains have 
been extended to supply the Horseley Fields district, and also to 
eupply Cleveland-roai, Dudley-road, Salop-street, Tettenhall-road 
(from Chapel-ash to St. Jude’s-road), Park-avenue, Railway-street, 
und a further portion of Stafford - street, making a total of approxi- 
mately 4,000 8 of main. A number of streete have been changed 
over on to the three-wire system, involving the alterations and 
rewiring of the installations of 132 customers, with a total demand 
of about 9,000 8. 0. p. lamps. 

Tramways Committees. — The following Tramway Committees 
have been elected this week: Derby—Aldermen Doherty, Dues- - 
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Portsmouth. —The new mayor, Mr. Harold Pink, intends to 
ush through the several schemes which the Town Council have in 
and with the utmost energy. With regard to the taking over of 

the tramways, he has assured the Tramways Committee that he 
will do all he can to have the construction and equipment of the 
lines completed and the electric trams running during his year of 
office. The Council at a special meeting last week approved a 
recommendation by the Tramways Committee to apply for a pro- 
visional order authorising various proposed tramway extensions. 
At a meeting of the Electric Light Committee the question of the 
cost of producing current at the electric light station for the 
purpoee of electric traction was considered, together with that of 
-the charge to be made for the same to the Tramways Committee. 
‘The cost of producing 1,500,000 unite of electricity for tramway 
. was estimated at £5,637. 10s., and after some discussion 
the committee decided to offer to sell it to the Tramway Committee 
at ld. per unit, which would produce £6,640. 12s. 6d., giving a 
profit of £1,003. 2a. 6i. The committee, however, made the further 
Offer that they would not accept or require more than £350 profit 

million unite, so that if the estimate of cost above given proves 
8 as the committee bave every reason to believe will be the 
case, they will be able to make an appreciable reduction in the 
charge of the current. 


Plymouth. — At last week's meeting of the Town Council, upon 
the minate of the Tramways Committee that the erection of the 
electrical equipment of the Compton section of the tramwayn 
should be carried out by a staff in the direct employ of the Cor- 
poration instead of by contract, an amendment was moved that 
the proposal be referred back, and that the electrical engineer be 
instructed to prepare specifications of the work, that tenders be 
asked for, and that the engineer’s estimate be presented in a 
sealed envelope with the tenders. After some discussion the 
amendment was carried by 31 votes to 20. In- moving the adop- 
tion of the Electric Light Committee’s minutes Mr. Radford 
stated in connection with the proposed extension of the tramlines 
to Compton, that the committee had been instructed to bring 
up an estimate for the new generating plant, eto., which would 
be entailed by the echeme, and they asked the Council to 
sanction their obtaining the amount required—i.e., £20,000. It 
was of no use putting up poles and ordering carriages unless 
they could provide the motive power. The present demand on 
their lighting plant had far exceeded the expectation of the 
engineer and the committee. The demand for electric light was 
increasing daily, and they were hardly able to keep up with it. 
Therefore they had no power now to spare for further electric 
traction. There could little doubt about the engineer's eeti- 
mate because it was based on plant already there, and they might 
be eure it would not be sxoeeded, 


Berefera.—The Town Council have adopted the following 
raport of their Electric Lighting Committee: (1) Your oom- 
mittee regret extremely that they are unable to name a day on 
which they will be in a position to supply current, or to make 
arrangements of he opening of the new works. (2) One boiler 
has been delivered and is in position, and the committee hope that 
the other will aleo be delivered before the meeting of the Council. 
(3) Two engines ‘have been delivered, and the ewitchboard and 
accumulators are fixed, but the feed pump and some of the 
1 machinery have not yet reached Hereford. The com - 
mittee feel that they have some ground for complalnt against the 
Silvertown Company in respect of all this delay, and they would 
have anticipated more en on the part of the contractors, 
having regard 1 to the fact that they are and have for 
some time past been liable to very considerable penalties. Theee 
penalties will peeves some (though by no means adequate) com- 
pensation to the Corporation. The committee have agreed to give 
an acknowledgment to the company to proceed more rapidly with 
the works, and they hope to be able to supply the current at a 
very early date (4) The committee have commenced laying the 
cable through the Cathedral Close with a view to the extension 
mentioned in the last report, and they have agreed to give an 
acknowledgment to the Dean and Chapter and pay ls. per annum 
to prevent an easement being acquired. Your committee ask the 
Council to authorise the city seal to be fixed to the agreement. (5) 
In all other respecte the committee have reason to be very well 
satisfied. They have no kind of complaint to make in respect of 
the machinery and plant delivered. The boilers and engines have 
moet satisfactorily passed all the teste. There is an increasing 
demand in the city for the current.” 

Manchester Trams.—The Tramways Committee of the Corpora- 
tion have adopted a report of the Care, Car.Shede, etc., Sab- 
Committee with reference to the type of car to be adopted for the 
city tramways. Six sample cars have been delivered at the tem- 

car shed, Longsight, and have been tested on an experi- 
mental length of track. Three were finally selected. The sub- 
committee recommended that the double-deck type of car to 
accommodate 43 passengers should be the stand type to be 
adopted for the ordinary regular traffic where there is a constant 
service of, say, two, three, four, five, or ten minutes. It is further 
suggested that a double-deck car accommodating 67 passengers 
should be used for the interurban services, say, rom the city to 
Ashton, Denton, Stockport, Middleton, etc. It is also thought 
that it may be found desirable to use these large cars for accom- 
modating the mass of passengers at what are known as the rush 
hours—namely, between 7 a.m. and 10 a.m., 12 noon and 2 p.m., 
and 5 p.m. to 7 p. m.; also for exceptional traffic to football and 
cricket matches and race meetings. The bhird type of car— 
the single-deck type—seating 20 passengers, is to be used for the 
short runs across the central parts of the city, and on those routes 
whore the bridges over the roads are too low bo admit of the use 


of the double-deck car. The enquiry into the Cory ms pro- 
posal to borrow £860,000 with which to commence the substitution 
of the horse-car system with an extended network of electrically- 
worked cars is reported in another column. The City Council 
have declined, to grant a 10 years’ renewal to the company, whose 
lease sae on April 1, 1901, although the company offered to 
double their peyments. It is believed that the city will spend 
£2,000,000 on tramways before the new system is completed, and 
a net profit of £100,000 a year is anticipated. 


City Lighting.—At the last meeting of the Court of Common 
Council the Streets Committee recommended, relative to the 
Electric Lighting Order Confirmation (No. 20) Act, 1899 (Charing 
Crosa and Strand Electricity Supply Corporation, Limited), that 
Mr. A. A. Voyeey should be appointed the electrical inspector 
ander that order, and that the company should be asked to con- 
tribute £500 per annum towards the expenses of the imepector. 
With respect to applications from the Charing Cross and Scrand 
Electricity Supply Corporation for permission to lay mains, etc., 
on the south side of Fleet-street, the committee stated that 
had informed the company that no objection would be offered to 
the proposed works on their satisfying the il gc pe that they 
had complied in every respect with the City of London Electric 
Lighting Order Confirmation (No. 20) Act, 1899, and provided that 
the work be done under the direction and to the satisfaction of the 
city engineer. On the subject of a letter from the City of London 
Electric Lighting Company in regard to the proposed alteration 
in the standard pressure of supply, the committee recommended 
as follows : (I) that the conditio agreed to by the Coart on Oct. 5 
with to the price of supply be adhered to, and the com- 
pany be informed that in the event of any abnormal conditions 
arising, as suggested in their said letter, it would be open to the 
said company to ask the ee of the Corporation to increase 
the price of supply: and (2) that the City of London Electric 
Lighting Company be informed that the meane of testing the 
public and private supply, as at present existing, are not satis- 
factory, and that a copy of a memorandum prepared by the 
electrical engineer on the subject be forwarded to the company, 
with an intimation that an acceptance of the testing arrangemente 
specified therein shall not prejudice the rights of the Corporation 
under the provisional ordere, 1890 and 1891.” These recommenda- 
tions were agreed to without diecuesion. 


Catalegues —We have received a new cataloge from Webster 
Michelson and Co., electric light and power engineers Eve o- hill 
Works, Dudley, illustrating their Dudley iF (mes and motors, 
high-speed steam-engines, oil-engines, arc and incandscent lamps, 
volts and ammeters, switchboards on slate bases, copper gauze 
brushes, etc. We have received from Mr. T. Harding Churton, of 
Great Wilson - street, Leeds, alist of thecontinuous-current dynamos 
and motors which he manufactures. These are to be had in outputs 
varying from 2 kw. up to 80 kw. All the machines except the 
enclosed motors are of the vertical two-pole type, the emaller sizss 
being made with the bed-plates as yokes. Thegeneral appearance 
of the machinery is pleasing, and from the description given of the 


The Churton Enclosed Type of Motor. 


various parts we gather that only the best materials are used in 
their construction. The standard voltages adopted by this maker 
are 100, 200, and 500, which will be found to agree very closely 
with the voltages obtainable from central stations. If motores are 
required for a 110 or a 220 volt circuit, the same machines are used 
running at 10 per cent. higher speed. The 555 
are rade in sizes ranging from l h.p. up to 25 h.p. ese are 
made both of the protected type with fairly open ends, so that 
ventilation can get through or these ends may be completely 
enclosed, making the motor both dust and damp proof. 

enclosed machines are wound for 100 and 200 volt circuits. 


Staffordshire Trams. — Ab ‘the last quarterly meeting of tae 
County Council the Clerk submitted a letter from the of 
Trade, with copy letter addressed to the engineer of the promoters 
of the Potteries Extension Tramways, and reported that he had 
written to the Board of Trade to enquire whether the tramway 
would be certified as fit for public traffic if the County Council 
were to withdraw their objection to the sette as now laid, upon 
the company entering into a binding agreement to remove the 
setts and relay the tramway if and whenever the Council could 
prove to the Board that, after experience, the setts were, in fact, 
of too slippery a character and dangerous to the public.” The 
sub-committee approved the foregoing condition, with the addition 
that any ex in resanding setts in the event of their slippery 
nature be recouped to the county. With regard to the 
Walsall tramways, the clerk submitted the following letter from 
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the town clerk of Walsall: The Corporation of this borough 
contemplate applying to Parliament in the ensuing session for 
powers to purchase the existing tramways within the borough, 
and to extend the same to the borough boundary at Bloxwich, to 
Perry Bar, to Willenhall, and to Walsall Wood. The three last- 
named extensions will run for a considerable distance along main 
roads within the county of Stafford, and ae it is believed they will 
be a great convenience to the inhabitants of the rural districts 
adjacent to Waleall, I am directed to write you and exprees a hope 
that the County Council will be able to see their way to render 
any facilities they can to the Waleall Borough Council in further- 
ance of their proposed application. I am ab the same time to 
assure you that the Borough Council will be pleased to insert in 
their Bill any reasonable clauses for the protection of the interests 
of the County Council if you will let me know what your require- 
mente are.” It was resolved that before giving any consent as 
the road authority, the committee should see plans showing 
the width of the main roads to be traversed and the gradients, 
etc., and ascertain the views of the local authorities in each case. 


Kingston Trams.—At a special meeting of the Town Council 
last week it was unanimously decided to promote in the ensuing 
session of Parliament a Bill for conferring upon the mayor, alder- 
men, and burgesses of the said borough powers to construct and 
work tramways, and for other purposes, and of charging the 
expense of such promotion on the borough fund and borough rate.” 
The Tramways Committee’s report was adopted, which stated that 
the necessary arrangements in connection with the promotion of 
the Bill authorised by the Council were being proceeded with 
rapidly. Ic was now proposed, upon the recommendation of the 
consulting engineer, Mr. Kincaid, that the distance between 
double lines of rails should be 3ft. 34in. ; also, as recommended 
by Mr. Kincaid, it is proposed to eliminate Sarbiton-crescent from 
the proposed routes as being in his opinion unnecessary. The 
committee proposed that a letter be sent to the County 
Council asking whether the Surrey County Council had decided to 
ncinde the borough in their application for powers to construct 
light railways. In the event of the County Council proceeding 

th their application in regard to the borough, the Corporation 
would feel it their duty to strenuously oppose the same, although 
at the same time they would be prepa to make arrangements 
to facilitate connections being made between the borough system 
of tramways and any lines that the County Council, or any other 
local authority, might desire to construcb up to the boundaries of 
the borough. The Corporation would strongly object to any scheme 
that might be inconsistent with the retention by the Corporation 
of the right of constructing and working lines within the borough. 

It was in their view entirely contrary to the pope of local self. 
government that the Corporation, as the authority responsible for 
the public roads of their districts, should in this respect, and 
without their consent, be deprived of the control of such roads by 
any other body, either public or private. Further, it would be 
excessively unfair to the ratepayers of the borough that the pro- 
ceeds of the traffic upon the tramways should be diverted from 
such ratepayers and distributed for the benefit of those not directly 
interested. 

London County Council Trams.—Lord Welby presided at 
Tuesday's meeting of the Council held at the County Hall, 
Spring-gardene. Once more the Highways Committee recom- 
mended: That the sanction of the Council be given to the 
plans and particulars submitted by the London United Tramways 
Company under the provisions of its Act of 1899, end the agree- 
ment with the Council scheduled thereto—(a) for the overhead or 
trolley system of electrical fraction to be adopted for the company’s 
tramways in the Uxbridge-road between the Askew Arms poblic- 
house and the Uxbridge-road railway station, and in Uxbridge- 
road aod Goldhawk -road between the railway station and 
Young’s-corner ; and (b) for the electrieal conduit system of 
traction to be adopted for the company’s tramways between 


Young’s-corner and Hammersmith Broadway, and thence along 


Beadon . road, Glenthorne- road, and Studland - road, and that 
part of The Grove between Beadon-road and King-street West, such 
sanction being, however, subject to the following conditions: that 
the trolley wires be not attached to the electric lighting standards 
of the Vestry of Hammersmith; that the company do furnish to 
the Vestry detailed drawings of the inspection chambers and 
boxes proposed to be placed in the carriageways or footways ; that 
the ‘Bristol’ designs for the side and centre traction posts be 
used, but the cut-out circuits be of such length as shall be 
approved by the Council’s chief engineer; and that the com- 
pany do submit for the approval of the Council an amended 

esign for the conduit.” The committee in another report further 
recommended : (a) that the etanding orders limiting the period 
for coneidering applications to Parliament be suspended so far as 
may be necessary to enable the Council to consider the following 
recommendation relative to application to Parliament in the next 
session ; (b) that the Parliamentary Committee be instructed to 
include in the Tramways Bill to be promoted by the Council next 
sesion, powers for the Council to construct a double line of 
tramway, to be worked by means of an underground system of 
electrical traction, along Millbank-street, after the widening of 
that thoroughfare to 70ft. shall have been effected. The report 
was not reached when the meeting adjourned. 


Berwick.—The following report of the Works and Lighting 
Committee has been adopted by the Sanitary Authority: Mr. 
Campbell Swinton attended the meeting, and laid before the 
meeting a list of terms upon which Edmundeons, Limited, would 
agree if the authority supported their application for a provisional 
order under the Electric Lighting Act. (1) To supply all current 
required by the local authority for public lighting, and at a 


specially low rate, nob to exceed 34. per unit. (2) To supply 
private consumers upon the maximum demand system, the price 
not to exceed 7d. per unit for the first hour, and 4d. per unit after the 
firat hour. (3) A discount of 5 per cent. to be allowed off the above 
prices for every 1 per cent. which the company may earn in excess 
of 6 per cent. on the capital employed. (4) The local authority to 
have the option to purchase the undertaking at the end of 14 years, 
or any nabssqusas term of seven years, the price to be paid being 
arrived at by an independent valuation, the valuer, of course, 
taking into consideration that the 5 have the power to 
purchase the undertaking at the end of 42 years on the terms 
specified by the Electric Lighting Act, 1888. (5) Any reasonable 
charges incurred by the Corporation in connection with the apy lı- 
cation for the provisional order to be paid to them. (6) The s. ie 
of the generating station to be approved by the Corporation, such 
approval not to be withheld unreasonably ; also the works carri 
out by the company shall be approved by the Corporation's 
electrical engineer. (7) The system proposed to be adopt i 
will be a low. tension three-wire system, arranged for 220. volt 
lamps. (8) A system of free wiring to adopted, tho 
charge to be made for the. hire of such wires and fittings not to 
exceed the addition of ld. per unit upon the current consumed.: 
(9) Prepayment meters to be adopted for any consumer who may 
wieh to have these supplied. (10) The compulsory area to be 
settled to the satisfaction of the Corporation. There will be no 
objection to include any streeta in the compulsory area in which 
there is likely to be a demand for electric current. The matter 
was thoroughly considered by the committee, who discussed 
various matters of detail with Mr. Campbell Swinton and with 
Mr. M’Leod, the representative of Messers. Edmundeons, Limited, 
whereupon Councillor Turnbull moved and Councillor Steven 
seconded that the authority be recommended to support the 
application of Messrs. Edmundeons, Limited, for a provisional 
andes on the terms above seb out. 


PROVISIONAL PATENTS, 1899. 


Nov. 4. 

22081, Improvements in and connected with micro-telephones. 
Siegfried Schiff, 4, Corporation-street, Manchester. (Com- 
plete specification.) 

Improvements in incandescent electric lamps. The 

British Thomson- Houston Company, Limited, 83, Cannon- 

street, London. (Charles P. Steinmetz United States ) 
(Complete specification ) 
22091. Improvements relating to electric lamps. Willibald 
Felsch, 27, Chancery-lane, London. 
22092. The electric candie shade adaptor. 
Sotheby, 28, Victoria-street. London. 

. Improvements in and relating to electric lamps. Carl 
Kellner, 46, Lincoln's inn -flelds, London. 

Improvements in or relating to electric cables. John 
Young Buchanan, 111, Hatton-garden, London. 

Improvements in electric alarm water columns. Martin 
Luther Busb and Charles Frank Swain, 18, Buckingham- 
street, Strand, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, April 8, 1899, sony date of 
application in United States.) (Complete specification. ) 

Nov. 6. 

Improvement in electrical accumulators. Edward Cecil 
Hyder Travers Lugard, 97, Sinclair-road, Kensington, 
London. 

. Improvements in continuous-current electricity meters, 
Ernet Schattner, 55, Chancery-lane, London. 

Improvements in or relating to electric taxameters. 
Evald Johansson, 111, Hatton-garden, London. 

Nov. 7. 

Improvements in electric switches. Charles Wood, 128, 
Colmore- row, Birmingham. 

Improvements in and relating to submarine telegraphy 
and apparatus for use in connection therswith. 
Henry Harris Lake, 45, Southampton- buildings, Chancery- 
lane, London. (Josiah Bryan Millet, United States.) 
(Complete specification.) 

Improvements in or relating to electric light fittings. 
Henry Hill, 111, Hatton-garden, London. 

Improved manufacture of electrical heating appliances 
of high electrical resistance capable of sustaining 
high temperatures. Adolf Vogt, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

A new er improved system of telegraphy. James Grieve 
Lorrain, Norfolk House, Norfolk-street, Strand, London. 
(Frederick Bedell, United States. ) 

Improvements in electric traction. William Albert 
Burns and Hubert Elwell Smith, 322, High Holborn, 
London. 

Nov. 8. 


Improvements in roller gearing and transmission 
adynamometers. Thomas Foster, The Owens College, 
Manchester. 

. Improvements in electric arc lamps. Charles Curwen, 

70, Palace chambers, Westminster, London. 


William Edward 


22267. 


22271. 


22291. 


22297. 
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28398. Improvements in and connected with electric railways 
er tramways. Thomas Scott, 53, Victoria-street, West- 
minster, London. 

22303. Improved means fer guidiag collecting trolleys on to 
overhead electrical conductors. Isaac Dixon, 10, St. 
George’s-crescent, Liverpool. 

22306. Improvements in and relating to electric arc lamps. 
Charles Christopher Ridings, 67a, Corporation-street, 
Birmingham. 

22308. Imprevements in telephene switchboard cable. Alfred 
Whalley, Ashville, Helsby, near Warrington. 

22313. Governor relay er speed controller fer steam-engines 
especially adapted for controlling large engines for 
electric light and power stations. Richard Wilby, 17, 
Bath-street, Park Mount, Batley, Yorks. 

22333, Improvements in central battery telephone exchange 
systems with call wire. Philip Henry Cole, 20, Lessing- 
street, Honor Oak Park, London. 

22338. Improvements in electrical switches. Evered and Co., 
Limited, and Stanley Evered, 7, Staple-inn, London. 

Nov. 9. 

82364. Improvements in and relating to chemical electrical 
excitants. John Post, 77, Chancery-lane, London. 
(Complete specification. ) 

282395. Improvements ia phonographs. Nikodem Caro, 78, 
Fleet-street, London. 

Nov. 11. 

93517. Electrical influence machines. Winter Randell Pidgeon, 
42, Porchester-equare, London. 

$3531. Improvements relating to electric igniters. Arthur 
Hugo Gecil Gibson and Walter Wright, 18, Southampton. 
buildings, Chancery - lane, London. 

22525. New or improved moans for placing, removing, and 
eleaning incandescent electric lamps. Herbert John 
Haddan, 18, Buckingbham-street, Strand, London. (Elwyn 
Emer Simms, United States.) (Complete specification. ) 

22533. Improvements in systems of electrics] distribution. 
Tne British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (Charles P. Steinmetz, United 
Sate.) (Complete specification.) 

32834. Improvements in means for generating alternating 
electric currents The British Thomson Houston Com- 

any, Limited, 83, Cannon-street, London. (Charles P. 
teinmeatz, United ‘States. ) (Complete specification. ) 

22535. Improvements in starting rotary electric converters. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. William Potter, United 
States.) (Complete specification.) 

$9906. Improvements in electric circuit changers. The British 
Thomson- Houston Company, Limited, 83, Cannon-street, 
London. (Eustace Oxley, United States.) (Complete 
specification.) 

$3544. Improvements in collectors for electric railways. Otto 
Kirstein, 27, Chancery-lane, London. 

£8558, Improvements in electric glow lamps. Frederick Wil- 
liam Schroeder, Arthur Couch, and Patrick William 
Moran, 30, Maiden-lane, London. 

82556. Improvements in and connected with electric bell 
pushes and light switches and other articles. William 
Goatley Hicks, 36, Chancery-lane, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
18829. Electric are lamps of the enclosed type. Steele. 


22027. ty meters. Northey and Electric Motive Power 
Company, Limited 
22070. Galvanic batteries. Levetus. 


23155. Electric rail brakes and electromagnets therefor. 
Leigh. (Gesellschaft zur Verwerthung elektrischer und 


magnetischer Stramkraft (System Schiemann und Klein- 
schmidt) Ad. Wilde und Co.) 


25417. Switch fer electric circuits. Eck. 
25740. Means for clectrically heating ovens, hot chambers, 
rooms, and the like. Christy and Christy. 
25961. Insulator brackets for electric conductors. Pellenz. 
96248. N switches fer electromotors or the like. 
ibbs. 


263328. 5 fer regulating the difference of potential at 
the terminals ef dynumo-electrio and like machines 
De Coiocy. (Date applied for under International Con- 
vention, ot. 7, 1898.) 
96343. Manufacture and production ef plates or elements for 
batteries or electrical accumulators. 
Brault. 
20604. Telephonic or other switchboard apparatus. Francis. 
1899. 
2350. Method of connecting electric telephonic apparatus as 
a system. Bell and Byng. 
Phonographs, grammophones, and the like, Edwards. 
(Ludwig and Pfefferkorn.) 
17180. Automatic electric alarms, Rausch. 


for Total receipts fo 
3 Increase half-yenr. 
Ending 1899. — decrease. 1899. , 1898. 
Birmingham Tram- £ £ £ £ c 
ways Co. Nov. 11 [4 444 4.041 + 373 187.738 170 244 
Black pool. Fleetwood , 11 182| 229 — 47 |19 243 | 13,365 
Bradford City Trame Oct. 29 | 379| 263 + 116 (20,915 | — 
Bristol Tramways Co.] Nox. 10 |2 997 2.607 + 390 — — 
City & South London ,, 12 |1 0821, 056 + 2619 406 | 19,359 
Dover Tramways ...| ,, II 171] 161) + 108.990 7,502 
DublinU.T.,elec.cars} „, 10 |2 733|2,308|t+ 425 |34,830 | 28,973 
Doblin S.D. Electric) ,, 10] 711} 791 - 80 18,793] 19,175 
Halifax Corporation| „ 12| 581| 234| + 347 19, 474a] 5,401b 
Hull 555 „ 11 668; — — 12 327e] — e 
Liverpool Corporat' u ,, 4 7, 1465, 962 f 7 1184 302 893267. 688 
Liverpool Overbead „, 12 1.684 1,436 + 248 32, 82331, 680 
Sheffield Corporation| „, 12 1,8561, 141 + 715 [63,994 645, 566 
South Staffordshire ,, 10 "739 660 + 79 [30,0950 28.547 


+ Including horse cars. a Since April 1, 1899. 5 Since June 29. 


c Since Jan. 1. e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Blackheath & Gruwch. District Elec. Lt., Ord. 1, 201-101, 200 1 
Blackpool aud Fleetwood Tramroad Shares 
. and Poole Electric Supply, 7, Limited, Ord.. 10 
per cent. Cum. Pref. 

British Electric Traction Limited, Ordinary, Noa. 1.50, 000 10 
—— per cent. Cm. Pt. 4000.0 . 
6 per cent. Cm. Pf., -60,000 . 

b per cent. Perpetual Belen tare Stock 
British Insulated Wire, Ord., No. 1 to 3 e eee 
6 per cent, Cum. Pref., No. 1 27,500 
Brompton and Keusington Blectrio suppiy € Co. +» Ordinary. 
7 per cent. Preference .. ‘ 


Do 0 Debenture Stock . 2 7 —25 2 
per oeni. ud Debenture Btook.. EEEE sasson 
Cable 5 5 óso 


— 


„„ „„ „ee „eee 


5 Sa ri Prof.. aie FF 
Central London e Ordinary . o eesis estss 


— 9 6 me meee „„ „% ꝙ„ 6 2656 6 „ 6% „„ 
Charing Cross and Strand .. @eeeseaceee og eos eeeceeoe@m 806 
. 50, : 
per 
Chelsea B ectricity Com 
eyed anion. Ordinary cent. De 
City of London, Ordinary 
— 6 per cent. St Oan aiai Pref. 
——— der cent. Debenture Stock ‘ 
Oy and South London Railway, Consolidated Ordinary 8 
— Ordinary 


PO ee Oe 06 S848 OF C2 Ses 


% % moe „„ „„ „%%% „„ % ce ae mosneen Geese Boo ee sees 


—4 per cent. . ms ee 2 2 „ caooo e 
= pa oons; Pret. Shares 1 @eteecseees eee ee @@ Cee 
County of London and Brush Prov. Elec. Light Oo., Ord.. 
2 per cent. Cum. Pref. 
———— 4} per cent. Debentures ‘Prov. Certs. Au pd. Bd. 
Crompton and ooo cccc ccc seccccccasaces 
—5 at cone Debentures .. ~. e.s.. aeos. 
Bdison an 


eee eg ee 848 


Electric Construction, 
— : per cent. Cumulative Pref. 
r cent. Porp. lst Mort. Deb... 
W. T. T Hen y's Telegraph bia Ordinary .. 
— — 7 per cent. Preference . eeeeerveese 
43 per cent. Debenture 


Imperial ways, Limited 
India . Gutta Percha, and Telegraph Works . 
4 per cent. Debentures. Susu cs aa Sites 
London 3 0 ly, Ordinary. e 
6 per cent f. 
4 per cent. lst Mortgage ‘Debenture ‘Btock, Bed. 

Metropo'itan Electric Supply, Limited, Ord., No. 1-62,500 

— No. 62,501-85, o 

— or oent. First Mortgage eee ber 
National Telephone, Ordinary HOA sleis 
6 per cent. Cum. First Pref.. RT 

—— per cent. Cum. Second Prof.. salidas a 

——— per cent. Non. Cum. Third Pref. . 5 

—— 84 per cent. Deb. Stock, Red. . e 
New Gener Traction, Limited, Ordinary iets 


per cent. Cum J — 8 
Notting ai Electric Lighting Company, Lima 10 
Oriental, Limited, l os an ce as asso a. ooo aooo an as oo as 1 
25 shares . ee ao an G@B 2020608 K essen s Qo @F eee 5 
ares, New eea@e ©8 o 6} 
Oriental T Roce cae and Blectric Company... 1 
Oxford El c, Lim., Ord., Nos. 1 to 96 and 407 bo ib. io 6 
Potteries Electric Traction, Ld., Ord., Nos. 26 STAD . 10 
——— 6 per cent. Cum. Pref., Nos. 1-20,000 1 
Boya!l Electrical Company of “Montreal . J Teake xe 13 
41 per cent. t Shares Mortgage Debentures ..| 100 
South London Blectric Supply, ted, Ordin F 
St. James's and Pall Mall, Eivnited, ar § 
— 7 per oe cent. Pref. 0c 08 00 Os ae Ge Oe os os os as an os ap — 6 
Telegraph Construction and Maintenance ....... — — o-| 13 
„„ 33 an a2 a an a 
Telegrap actu ng, Dary.. oc amcoamecce 
Waterloo and Gly Baliw Pref.. Cobetecoan eeteceseamoresse ‘an 
Westminster Blectrto Supety, V 


Faid. Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum.Pref.8hs., 1-125,000 1 
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NOTES. 


An Automatic Cut-out.— We are pleased to hear 
that Mr. R. C. Quin’s automatic cut-off for disconnecting 
the overhead wires of the tramway systems in case of 
fracture has been tried and found reliable. It seems 
that one of the trolley wires at Blackpool recently broke, 
but the apparatus acted quickly and made the wire dead 
before it reached the ground. 


The Electro-Harmonic Soociety.—At the concert 
to be held on Friday evening, Nov. 24, in connection with 
the above society, the following artistes will provide the 
programme, under the direction of Messrs. T. E. Gatehouse 
and A. E. Izard: Madame Marie Mallia, Miss E. Nutter, 
Miss T. Defries, Miss O. Kennett, Mr. C. Fry, Mr. F. Upton; 
and Mr. C. Frood. 


Royal Meteorological Society.—At the meeting of 
the Royal Meteorological Society, held on the 15th inst. at 
the Institution of Civil Engineers, Mr. R. H Curtis read 
a paper on the “Diurnal Variation of the Barometer in 
the British Isles.” The author’s conclusion is that the 
primary cause of the diurnal oscillation of the barometer 
is solar radiation, and that its amplitude is chiefly deter- 
mined by the temperature of the lower strata of the 
atmosphere. 

Electric Lighting in New Zealand.— From a 
newspaper which has been sent us by a friend in New 
Zealand, we learn that the Wellington Corporation are 
again considering the question of arc lighting certain 
streets in that city. The Council recently decided to have 
three arc lamps put up at important crossings, which lamps 
will be supplied by the New Zealand Electrical Syndicate 
at £20 per annum. The lamps are to be lighted from 
sunset to midnight. We gather from the report that the 
company are already lighting some streets with incan- 
descent lamps, as permission is given to the syndicate 
to extinguish certain of these lamps when the arcs are 
burning. | 

London Telephones.—At a recent interview between 
the representative of the National Telephone Company 
and the St. Marylebone Vestry, a definite statement of 
policy was made on behalf of the company. Its represen- 
tative stated that the company has determined to charge 
exactly the same rates as those to be instituted by the 
Post Office authorities. As it is believed that the Govern- 
ment service is to be based upon a rate per message, besides 
a small annual sum, the company would institute a similar 
system of charge to those who preferred it. It was 
pointed out, however, that the present system of an inclu- 
sive charge would even then be considerably cheaper to 
large users of the telephone. 

Locomotives on Highways Aoct.—The Liverpool 
Self-Propelled Traffic Association have impressed upon the 
members of Parliament for their district the advisability of 
altering the law regulating motor traffic on highways. 


an unloaded wagon from three tons to four in order that a 
more substantial vehicle can be produced. It was pointed 
out to the members of Parliament that such an alteration 
would be of great benefit to the trade of Liverpool, and 


that the wheels could be so designed that no greater. 


damage would be done to the roads than at present. In 
fact, the makers of motorcars for heavy loads were quite 
prepared to increase the tyre width in proportion to the 
load to be carried. a 

The Nernst Lamp.—We have just received a copy of 
the annual report and balance-sheet of the Allgemeine 
Elektricitäts Gesellschaft, in which we bad hoped to have 


The. 
proposed alteration is in favour of increasing the weight of. 


found some reassuring statements concerning the Nernat 
lamp. The directors state that as soon as the necessary 
workshops have been completed, so that the lamps may be 
made in quantity, the technical and economical importance 
of this type of lamp will be further tested. We 
gather from this that presently the lamps will be tried on 
a large ecale, and we hope that independent engineers will 
be able to obtain them so as to form an unbiassed judgment 
of their merits. It is also stated in the report that the 
patents for Germany have been granted, the objections 
raised by the Patent Office having been successfully met. 


Tho Institution Benevolent Fand.—The announce- 

ment at last week’s meeting of the Institution of Electrical 
Engineers that Mr. H. Wild had given the sum of £1,500 
to the benevolent fund of the Institution, tends again to 
bring this fund into notice. While at the present time 
special stress is being laid on the necessity of providing the 
Institution with a building of its own, we think that the 
benevolent fund has the firat claim on the members of 
the Institution. The best thanks of the members are due 
to Mr. Wild for his valuable gift, and we trust that his 
example will induce a much greater number of members to 
subscribe annually a small sum to this benevolent fund. 
In making the announcement, Mr. Swan stated that the 
fund previous to this gift had amounted to £1,000, and 
consequently it then stood at £2,500. 
Marconi Departs.—The English nation have been 
well advised on all points connected with the doings of Mr. 
Marconi during his recent stay in New York, and it is rather 
curious to find the technical Press of the States giving 
information which we have seen in the daily Press on 
this side a fortnight ago. For instance, the Electrical 
World for Nov. 11 gives the text of the well-known 
letter in which Mr. Marconi expressed his regret 
to the Naval Board at not being able to show them 
his device for preventing interference between messages 
sent to different stations. In commenting on this, and 
also on the fact that the devices for tuning the instru- 
ments could not be disclosed, our contemporary remarks 
that “if the visit of Mr. Marconi has resulted in no addition 
to our knowledge of wireless telegraphy, on the other hand 
his managers have shown that they have nothing to learn 
from Yankeedom as to the art of commerce and the 
exploitation of an inventor and his inventions.” 

A Large Telephone Cable.— What is claimed to be 
the longest submarine cable of its size was recently laid in 
Lake Michigan for the Erie Telephone Company. It crosses 
the Straits of Mackinaw, between the city of thut name 
and St. Ignace. The cable consists of 20 strands, laid 
together in tape and jute, and armoured with No. 6 iron 
wire. In this way 10 telephone circuits are provided for 
by the cablo. Two of the conductors used are larger than 
the others, their sectional area being equivalent to a No. 8 
wire. The other nine pairs of wires have a sectional area 
of copper equivalent toa No. 12 wire. The outside diameter 
of the cable over the armouring is about 24in., while the 
total length which is laid in the water is 5 miles 170ft. 
The greatest depth of water on the line of route is 256ft. 
The cable, after being joined up into a continuous length, 
was placed upon a barge, which was thon towed across the 
straits by two steam-tugs. From the notice given of this 
cable in the Electrical World, we gather that the process of 
laying it was successfully accomplished. 

Society of Arts.—At the first ordinary meeting of 
the Society of Arts, held last week, Sir John Wolfe Barry’s 
presidential address was read for him in his unavoidable 
absence. The address in question dealt with the needed 
improvements in the streets of London, and with a 
number of suggestions for providing new streets, and also 
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for providing cross-overs near main circuees. After the 
reading of the address, premiums were awarded for the 


following papers, read at the ordinary meetings of the 
last session: Prof. George Forbes, F. R. S., Long-Distance 


Transmission of Electric Power”; C. H. Bothamley, F. C. S., 
“ Photographic Developers and Development; Dixon H. 


Davies, “The Cost of Municipal Enterprise”; James 


Swinburne, “Nernst’s Electric Lamp”; J. H. Collins, 


“Cornish Mines and Miners”; Philip Dawson, Electric 
Traction and its Application to Suburban and Metropolitan 
Railways”; Walter Hunter, M. I. C. E., London's Water 


Supply”; Sir William Henry Preece, K. C. B., F. R. S., 
“ Ætheric Telegraphy.” 
awarded in the Indian and Colonial sections. 

Telegraphy in Cuba.—aA report by General Greely, 
of the chief signal office, on the telegraph system of Cuba 
has just been issued. This report shows that since the 


system was taken over no less than 600 miles of new 


line have been added to those previously in use at Cuba, 
and at the close of the year there were in all some 2,500 
miles of telegraph line in operation. In the conclusion of his 
report, General Greely discusses the various questions 
connected with the Cuban cable and telephone concessions, 
as well as the practical conditions under which the military 
cable lines are kept in order. He recommends the 
immediate laying of a deep-sea cable between Porto Rico 
and Cuba at a cost of £120,000. In the same report 
figures are also given of the signal office in the Philippines. 
In this part of the report the value of an all-American 
Pacific cable is naturally referred to. General Greely 
states that wireless telegraphy has received the careful 
attention of his office, and that the system should prove 
of great value in connecting the different islands of the 
Philippines and Hawaii. It seems that the signal corps 
have already tried this system between Fire Island and 
the Fire Island Lightship. In this case the distance was 
about 10 miles. 

The Society of Model Engineers.—We have 
received the annual report and balance-sheet for the session 
1898-9 of the Society of Model Engineers, which, we take 
it, is an engineering society with the special object of the 
advancement of the practice of engineering model-making. 
It seems that the society was only formed in 1898, and the 
total membership now reaches 117. The society has 
founded branches in Sheffield and Bradford, and is con- 
sidering proposals to start other local societies in Man- 
cheater, Newcastle-on-Tyne, and Dundee. We gather from 
the balance-sheet that, in spite of the recent date of its 
ormation, the society is keeping its expenditure well 
within its income. From the summary given of the 
meetings held during the past year it appears that a large 
number of subjects have been discussed. For instance, on 
Dec. 5, 1898, the question of standard gauges for model 
locomotives was taken up. The first annual conversazione 
of the society was beld at the Memorial Hall, Farringdon- 
street, on the 11th inst., when a very interesting collection 
of models and engineering tools was on view. The 
secretary of the society is Mr. H. Sanderson, of The 
Mount, Ealing, W., who will be pleased to hear from 
anyone wishing to join. 

A Unique Generating Station.— All our American 
contemporaries have a description of what they claim to 
be the most extraordinary of generating stations. It is 
worked in connection with the water-pumping plant at 
Columbus, Ohio. It seems that the director of public 
improvements in that town discovered the terrible fact that 
the capacity of the pumps was much greater than the 
work they had to do. He therefore devised a water- 
driven plant to use the surplus power of the pumps to 


A number of premiums were aleo 


acid. 


light the district electrically. We suppose that later it 
will dawn on this ingenious gentleman that it would have 
been better to work the pumping plant on its useful load, 
and to use a small steam-engine to drive his electrical 
machinery. As it is, be bas installed one 1 10-h p. impulse 


wheel to drive the arc-lighting dynamo at 650 revolutions 


per minute. The abnormal speed necessitated the use of 
impulse wheels only 18in. in diameter, and to get the 
requisite horse-power 18 nozzles were required. The 
machine is governed by regulating the number of nozzles 
at work. While the design of the water plant reflects 
every credit on the makers, we cannot congratulate the 
director of public improvements upon the roundabout way 
in which be has obtained his public lighting. 


Institution of Engineers and Shipbuilders in 
Scotland.—We have received the Journal of the above 
institution containing the presidential address delivered by 
Mr. Robert Caird in October last. In this address reference 
is made to the international engineering congress which is 
being organised in connection with the Glasgow Exhibition 
to be held in 1901. While the president refrained from 
giving definite information about this congress, he stated 
that it would be modelled on the lines of the congresses 
organised by the Institution of Civil Engineers. In this 
way the congress will be divided up into sections, each 
with its own chairman. Each section will confine its 
attention to one special branch of engineering. In the 
concluding part of his address Mr. Caird dealt largely 
with the question of technical education in Scotland. The 
rest of the Journal in question is taken up with a paper 
by Mr. John A. Purves on “Lighthouse Engineering at 
Home and Abroad.” In this the author examines critically 
the lighthouses of Great Britain and those of France, and 
concludes that the French methods are preferable for certain 
reasons. Naturally the optical arrangements of the light- 
houses are described somewhat fully, but no special atten- 
tion is given to the relative advantages of the different 
illuminants. 

Electrolysis of Fused Zinc Chloride. Tbe follow- 
ing is an abstract of an interesting paper by Mr. H S. 
Schultze which appeared in the Zeitschrift anorg. der Chemie. 
The abstract is taken from the Journal of the Chemical 
Society : “ When fused zinc chloride is electrolysed with 
carbon electrodes, chlorine is evolved at the anode and 
hydrogen at the cathode, whilst the electrolyte is rendered 
cloudy by the separation of a bluish-grey substance. After 
atime the evolution of hydrogen stops, zinc is deposited 
instead, and the separation of the bluish-grey substance 
ceases. The author has observed the same phenomena 
when a piece of the purest zinc is introduced into fused 
zinc chloride: thus the cloudiness of the latter cannot be 
due to the carbon electrodes. Zinc chloride obstinately 
retains traces of water, and this probably reacts with zine 
according to the equation Zu + H,O = ZnO + H, ; analysis 
confirms this, and shows that when the action continues the 
zinc oxide contains an excess of zinc beyond that required 
for ZnO, whence the darkening in colour. A specimen of 
zinc chloride which evolved hydrogen, but from which zinc 
oxide did not separate, was found to contain hydrochloric 
According to the method of preparation, zinc 
chloride may contain water or hydrochloric acid, and of 
these only the former interferes with a smooth electrolysis 
of the fused salt.” 

Illumination by Eleotricity.— We have received 
from Mr. T. W. E. Higgens, the well-known surveyor of 
Chelsea, the following extract which he has recently come 
across in The Book of Curiosities or Wonders of the 
Great World,” which was published in 1822. On 
p. 793 of this volume the following note occurs: Prof. 
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Meinecke, of Hallchas, in ‘Gilbert’s Annals,’ 1819, No. 5, 
proposed to illuminate halls, houses, and streets by the 
` electric spark, and expresses his strong persuasion that 
one day it will afford a more perfect and less expensive 
light than gas illumination, and ultimately replace it. His 
plan is to arrange what are called in electricity luminous 
tubes, glasses, etc.—i.e., insulating substances, having a 
series of metallic spangles at small distances from each 
other—along the place to be illuminated, and then by 
a machine send a current of electricity through them ; 
sometimes also partly exhausted glasses, as the luminous 
receiver, conductor, etc., are used. In this way Prof. 
Meinecke obtained from a 2ft. plate machine a constant 
light in his apartment equal to that of the moon, and 
even surpassing it; and by enclosing his system of sparks 
in tubes filled with rarefied hydrogen gas, in which gas it 
is assumed that the electric spark is more than doubled in 
brilliancy, he thinks it will be easy to enlarge the plan to 
any extent.” It wonld seem from the above that Prof. 
Meinecke was not far behind the scientists of the present 
day in matters of vacuum-tube lighting. 

Rontgen Rays and the War.—In an article in the 
British Medical Journal, Mr. J. Hall-Edwards, surgical radio- 
grapher to the General Hospital, Birmingham, criticises 
the action of the War Office regarding the uso of Röntgen 
rays in South Africa. He states that the Réntgen-ray 
apparatus as an adjunct to military surgery is not 
receiving the attention which its importance warrants. 
Of the 10 sets of apparatus provided only four have 
reached South Africa, and two of these too far away 
from the field of operations to be of much service. The 
remaining six sets, it is stated, are either on their way 
out or are about to be dispatched. With the rays at 
command an injured limb can be examined, the injury 
diagnosed, and the amount of injury discovered without 
giving the patient pain and without removing the 
dressings. The probe is rendered unnecessary, and 
dangerous manipulation can be dispensed with. Experi- 
ments, he says, show that a complete apparatus, with 
developing tent and plates and chemicals, can be carried 
to the field in an ambulance wagon, and will work to 
perfection after being freely jolted for six miles. The 
full force of these statements is brought out by the 
statement of Reuter’s correspondent at Pietermaritzburg, 
who says that the Natal Governments Röntgen- ray 
apparatus is doing splendid work among the wounded 
there in locating the position of bullets, which it was 
impossible to find with less powerful apparatus. 


Motor Skidding —Mr. J. R. Cravath has recently 
patented a method (+ description of which appears in the 
Electrical World) of preventing skidding when two or more 
electric motors are connected in series. As is well known, 
should one motor of, for example, a pair of electric railway 
motors connected in series start skidding, the increased 
counter E.M.F. set up by the increased speed of its arma- 
ture will reduce the current flowing through the two 
motors, thereby causing a decrease in the tractive efort of 
the motors and also a decrease in speed. In shunt circuit 
with the armature of each motor the inventor placed an 
electromagnet, and between the two electromagnets he 
pivots a magnetised bar carrying a switch. Should one 
motor begin skidding, its armature E.M.F. will become 
higher than that of the other, thus causing more current to 
flow through the magnet connected with the former. This 
will destroy the balance between the two magnets, and the 
switch will be attracted towards the one connected to the 
skidding motor. This movement will close a shunt circuit 
about the field of the skidding motor, thereby diverting 
part of the field current, which will weaken the field, 


thereby reducing the counter E.M.F. of the armature ; 
consequently, the torque of the motor will be decreased 
until the wheels again grip the rails. This same method of 
regulation may be applied to shunt-wound motors by 
increasing the current in the field circuit instead of 
decreasing it, as in the case of series-wound motors. 


The Trans-African Telegraph.—The Cape-to-Cairo 
telegraph line scheme is apparently being pushed forward 
rapidly. On Saturday last the launching took place of 
the Cecil Rhodes,” the first of a series of steamers which 
will be employed on Lake Tanganyika in connection with 
this line, which will run along the shore of the lake. 
The boat is 80ft. long by 14ft. beam by 7ft. depth. She 
is built of Siemens-Martin steel, and will carry a dead- 
weight of 40 tons on a light draught. Accommodation is 
provided for four passengers, and the ship has a complete 
electric light installation, including a powerful searchlight. 
The machinery is of the compound surface-condensing 
type of the latest Admiralty pattern. A high rate of 
speed is anticipated on the trial trip. The vessel after this 
trial trip will be dismantled and taken to pieces, and 
shipped to the scene of her future service. The ceremony 
of naming the vessel was performed by Miss Williams, 
eldest daughter of Mr. Robert Williams. A luncheon 
followed, at which Mr. Tyndale White, chairman of the 
Concessions Company, presided. From Reuter’s Abercorn 
(Rhodesia) correspondent we learn that the telegraph 
line is at present only 15 miles from Abercorn, or 29 
miles from Kituta, the south end of Lake Tanganyika, 
but, owing to scarcity of labour, it is not expected to get 
this small section of line finished for two or three months. 
Great delay, it is thought, will be caused throughout the 
whole length of the line by the great difficulties of 
transport in the districts through which the line will 
run. 

Incandescent-Lamp Photometry.—The November 
issue of the Journal of the Franklin Institute has just 
reached us. It contains several of the addresses delivered 
on the occasion of the seventy-fifth anniversary of the 
Institute. The article of the greatest interest, however, 
to the electrical engineer is, perhaps, that by Prof. A. J. 
Rowland on the “Photometry of Incandescent Lamps.” This 
communication is really a description of a special photo- 
meter, made by the Electric Motor and Equipment Company, 
of Newark, New Jersey, with which Prof. Rowland has had 
considerable experience, and which he claims gives very 
accurate results. An oil lamp is used as a secondary 
atandard in the following way: The oil lamp is placed on 
one end of the bench, and, in the first instance, a standard 
incandescent lamp on the other. After a reading has been 
obtained in this way, the standard lamp is replaced by 
those to be experimented with, so that errors due to the 
differences in the surface of the paper used for the grease- 
spot photometer are thus avoided. It will be seen that 
in this way, providing the oil lamp remains constant, the 
electric lamps, being placed always on one side of the 
screen, are comparable one with another. A solenoid of 
resistance wire is provided to keep the E.M.F. constant 
when making the tests. This is most important, because 
when using the oil lamp as a secondary standard, variations 
in E.M.F. naturally affect the light on one side of the 
screen only. There are other useful details of the 
construction of the photometer, which make the paper 
worthy of careful reading. 

Electrolytic Alkali Works.—QOn Monday last a 
number of gentlemen visited the temporary works of the 
General Electrolytic Parent Company, Limited, at Farn- 
worth, near Widnes, to inspect the Hargreaves-Bird elec- 
trolytic apparatus. We have described this apparatus in a 
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previous issue. The chief features of interest arising from 
the above visit are a statement as to the programme of the 
company. The electrolytic cell which was inspected con- 
sists of two diaphragms, each 10ft. by 5ft., forming a cell 
to contain salt solution. The cathodes of the cell are 
incorporated in these diaphragms, while the carbon anodes 
are placed in the salt solution. The sodium set free by 
electrolysis is carried through the diaphragms, and on the 
exposed surface is removed by means of steam jets and 
carbonic acid. The products of the process are carbonate 
of soda and chlorine, which is uscd in the manufacture of 
bleaching powder, or chlorates. It was stated that exten- 
sive works are about to be established at Middlewich, 
Cheshire, where a large estate has been purchased contain- 
ing a valuable bed of salt. In these works it is said that 
250 cells will be erected, each one of which will be capable 
of producing per annum 37 tons of soda ash and 68 tons 
of bleaching powder containing 37 per cent. of available 
chlorine, a total output of over 9,000 tons of ash and over 
16,000 tons of bleach per annum. The analysis shows the 
soda produced to be of high purity. The soda averages 
97°7 per cent., the remaining constituents being: salt, 
1:02 per cent.; sulphate of soda, 0°76 per cent.; and 
sulphite of soda, 0°52 per cent. 


Telephone Patents in the States.— We roferred 
a week or so ago to the fact that a big company was said 
to have been organised in New York to consolidate the 
independent telephone exchanges throughout the United 
States. We have now seen in the Electrical World some 
particulars both of the standing of the firms responsible 
for this big company, and also of the objects of the 
company iteelf. When the fundamental Bell telephone 
patents expired, a large number of independent exchanges 
were inaugurated in various towns in America. A certain 
number of these exchanges have thrived, while others have 
gone to the wall on account of the absurdly small charges 
they made for connection. The independent exchanges as 
a whole are also handicapped by having to compete with 
the Bell system, which has the advantage of a good long- 
distance network connected to the various towns. The 
one object, then, of this new company is to provide trunk 
lines to connect independent exchanges, and at the same 
time to consolidate these exchanges under one management 
if possible. Our contemporary states that the new under- 
taking is to be called either the Continental Telephone 
and Cable Company, or that the word Continental will 
be changed to “ National.” Its capital is said to be about 
£10,000,000. In Now York a competing telephone system 
is to be provided by the new company, which will charge 
£20 a year for the unlimited use of the telephone or 
£9 for 1,000 messages. Our contemporary argues from 
this that the company is really organised to offer a strong 
competition to the Bell Company. 


Electric Haulage in Mines.— We notice in the 
American Electrician for November an extract from a 
paper read by Mr. H. K. Myers before the Engineers’ 
Club of Philadelphia. The paper deals with the subject 
of electrical haulage as used in mines, and describes 
a new combined storage battery and overhead trolley 
locomotive, by the use of which the need of using 
mules is done away with. The author statcs that tho 
numerous accidents occurring from mules coming in contact 
with overhead wires in minos, raised a demand for an 
apparatus by which mules could be dispensed with. The 
combined trolley and battery locomotive wae devised for 
this purpose. With this locomotive, the heavy work on 
headings is done from the trolley, and while so running, 
the attached battery, which is carried in circuit, absorbs 
enough current to do the necessary stall work, The 
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locomotive, which was built by the Bald win- Westinghouse 
Combination for the South-West Virginia Company, has 
the following dimensions: gauge, 3ft.; width, 3ft. öin.; 
height, 3ft. Sin; and length, 10ft. ain. The weight, 
including the battery, is almost four tone, and it is 
equipped with two 10-h.p. motors with a rheostatic 
controller. With the batteries it is designed to haul 
9,000lb., and is equipped for this purpose with 90 5-D 
cells, with a special battery-circuit breaker, etc. It 
produces a tractive effort up to the point of adhesion of 
the locomotive when working on storage, and is capable 
of taking, over an average haul of 4,000ft., 200 loaded 
wagons direct from the workings, which is the work 
under ordinary conditions of 12 mules and eight drivers. 
It is intended to work night shifts also, and by ite help 
the saving will be the care of 24 mules and the time of 
12 men, or an amount equal to £1,600. The company has 
on order six more of the same class, and is considering 
the question of having heavier ones of the same kind 
constructed to take the place of the steam locomotives 
now in use, which are very prejudicial to the ventilation 
of the mine. 


Electrolytic Carbons.—The great advance in the use 
of electrolytic commercial processes has developed a new 
industry for the manufacture of carbons to be used as 
electrodes in these processes. The durability of these 
carbon plates bas a great influence on the cost of a number 
of the processes in question, and also on the purity of the 
products. We notice an article in the Electrotechnische 
Rundschau on the work of Mr. G. Zellner, who bas made 
a number of experiments on this question, and on the 
influence of the electrolytes on the carbon plates. The 
experimenter has had a large number of commercial carbons 
through his hands, and from his experience concludes that 
the specific gravity of these carbons does not indicate their 
commercial value, because the composition of the carbon 
is by no means pure, as it depends on the raw material 
used in their construction. He concludes, however, 
that the porosity of the carbons is of use in ascer- 
taining their value for electrolytic purposes. To arrive 
at this, Mr. Zellner compares the specific gravity of a large 
piece of the carbon with the specific gravity of the same 
carbon in a pulverised state. He states that the pores of 
the carbon are filled up with gas in the course of time, and 
that the gases in these pores tend to disintegrate tho 
carbon. As regards the conductivity, it is pointed out 
that a low specific resistance is to be preferred, as a high 
resistance has a great influence in determining whether 
the carbons will woar even over their exposed surface or 
not. As regards the wear of a good carbon, this is found 
to be nearly proportional to the length of time it is in use 
and the density of the current. The loss of weight is less 
in alkali or neutral solutions than in an acid one. The 
temperature of the bath has also a considerable influence on 
the life of these electrodes. As regards the relative value 
of blocks of retort carbon and manufactured blocks, it is 
concluded that it is now possible to obtain moulded carbons 
which are superior to retort carbon. When large plates 
are required, Mr. Zellner thinks it is more profitable to 
keep down the size of the carbon plates by using a number 
of small electrodes than to try to obtain large blocks of 
carbon, which are expensive, and do not expose such a 
large surface for the samo volume as the smaller blocks. 


French Accumulator Trials.—The accumulator 
exhibition and trials organised by the Automobile Club 
of France have now extended for some 25 weeks, but we 
have only information to hand concerning the tests up to 
the end of September. It will be remembered that this 
club asked the manufacturers of accumulators to send them 
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a block of five cells to experiment with, offering certain prizes 
to those whose accumulators stood the trials best.. The con- 
ditions were briefly as follows: The cells were to give 120 
ampere-hours, and were to weigh not more than 441b. per cell. 
This is equivalent to 2-7 ampere-hours per pound of cell: In 
the arrangements for testing the various accumulators, auto- 


matic means were provided to give them their charge in a 
period extending over eight hours. The maximum charging 


current was to be 30 amperer, and the minimum 15 amperes. 


In the discharge the cells would either be required to give a 


continuous current of 24 amperes for five hours, or a variable 
current such as would be demanded by an automobile. In 
this case the-maximum current demand from the cell would 
be as great as 100 amperes. Any cell would be put out of 
circuit if on the constant-current discharge the voltage 
fell below 1:7 volts per cell at the end of five hours. During 
the experiments the cells were vibrated mechanically, in 
order to represent tho conditions to which they would be 
subjected on a vehicle on the road. The electrical arrange- 
ments were designed by Mr. Hospitalier, while Mr. Solignac 
had charge of the design of the rheostats for giving the 
irregular discharge. No less than 23 different sets of 
accumulators were entered, and the trials have been going 
on from the commencement of June. It is interesting 
to note that even in the first few weeks the energy 
efficiency of some of the accumulators entered was 
as low as 246 per cent. while the highest figure 
for this efficiency was 76°3 per cent. Gradually the 
number of accumulators complying with the condition 
that the voltage on discharge should not be below 
1:7 has been reduced, until at the end of September only 
five seta of accumulators were surviving. The number to 
be discarded during that month, however, was only three, 
so that eight sets out of the number entered lasted over 
12 weeks. In L’Electricien for Nov. 18 the behaviour of 
these eight accumulators for the five weeks ending Sept. 30 
are given. We are glad to see that of all the five survivors 
the energy efficiency fur the month does not in any case 
fall below 52:2 per cent., while we are still more pleased to 
find that the highest energy efficiency, 72°2 per cent., was 
obtained by an English accumulator made by Messrs. W. 
Pope and Sons, of Slough. The energy efficiency was 
obtained after 100 charges and discharges. Of the other 
surviving cells we find that one set came from Italy, 
and is equipped with plates of the Faure type, 
while the three remaining cells appear to be of French 
make. Mr. Pope’s accumulator is made with plates of the 
Sherrin type. The report of these trials is written for 
L Electricien by Mr. Bainville. He makes interesting com- 
ments on the canscs of failure in certain of the batteries, 
and also on the anxiety shown by their manufacturors to 
keep them up to the mark. We trust that when these five 
survivors have been tested to destruction we shall have a 


comprehensive report on the same by bone ila for: 


the trials. 


Municipal Ownership.—Ouar Chicago contemporary, 
the Other Side, publishes an abstract of an address by Mr. 
M. J. Francisco before the League of American Munici- 
palities, the subject of which address is the “Fallacies of 
Municipal Ownership.” He begins by pointing out that 
great financiers and other successful men have devoted 
their lives to the study of their trade and profession, and 
asks how it is possible for municipalities to expect such 
qualifications from officials who serve only one or two years 
He then quotes Judge Dillon, who says that munici- 
palities should be prohibited engaging in extra-municipal 
projects, or from incurring debts or levying taxes for that 
purpose. In defencé of this, the argument is that if the 
municipality had the right to do these things, they could 


absorb all and every branch of trade. This would destroy 
competition, and make the masses helpless, and dependent 
upon the municipality. He then pictures the condition of 
the United States if all municipalities adopted this system 
on the “well-known working plan of American politics, 
‘To the victor belongs the spoil. The management of 


these politicians, he says, would be so unwield y, that 


there would be no accountability, no economy, and the 
city would become an instrument.of oppression, which 
would result in:anarchy.': In the face of the statement 
that competition was a failure, he asks, “Why not have regula- 
tion by law of the prices charged?” As to the reason why 
waterworks owned by municipalities can be made to pay and 
not electric light, he states that it is because the water is 
provided by Nature free ‘and requires, but very simple 
machinery for distribution, while electrical energy requires 
the most intricate and complex machinery known to man, 
and which is subject to accidents of all kinds and to heavy 
loss in transmission. He thinks that it is impossible to obtain 
success in a city plant “with such obstacles to contend 
with and operated by inexperienced men, with constant 
bickering and jealousy between the managers who are 
members of the council and opposed in politics.” The Hon. 
Charles Waring, he said, had stated “ that he favoured the 
purchase of street railways in Great Britain, but that in 
the United States it would be utterly out of the question 
on account of the attendant political evils.” In the next 
few years an inventor might evolve apparatus which would 
revolutionise the business, and the present machines would 
become worthless. Private companies had experienced this 
in the past, and would probably in the fature, and, of 
course, the municipality was liable to the same loss. He 
then went on to say that municipal accounts were poorly 
kept, and that the persons in charge had an intereat in 
making them appear favourable. He instanced a case in 
Chicago in which the electric light was stated to cost about 
£14 per year, when in reality it had cost £33.. The 
reductions in cost, when made, are, he states, almost 
always taken from the employés’ wages. This reduction, 
he states, is easy if the English plan of grinding it out 


Of the men's wages be adopted. The above grinding is 


gupposed to have happened in Detroit. He then goes 
on to speak of the bribery and corruption in the United 
States municipal bodies, instancing the way in which an 
election is fought in America, solely by the amount of 
money given out as bribes. He then’ speaks of Glasgow, 
and states that the wages of the tramway men there are 
only half those paid on the New York tramways. He also 
says that the equipment of the Glasgow trams is antiquated 
and behind the age. The profits on these trams also do not 
save the people from taxation, as was supposed, but they 
are taxed in every possible manner. The conclusion of the 
paper is that America would not now be what she is if it 
were not for the private ownership of the electric light 
plants, telegraphs, etc. We think ourselves that Mr. 
Francisco is right in a good many respects, and that with 
the present system of wholesale bribery and corruption in 
American elections, etc., it is probable that any profit 
which might be made in municipally-owned plants would 
not go to the right quarter. We, however, protest that it 
is not by grinding down men’s wages that profits are made 
on electric lighting plants in England, a standard rate of 
wages being paid practically all over the country. As to 
the conditions at Glasgow, we rather fancy that they are 
not so far behind the American system as Mr. Francisco 
would have us believe. The reason municipal ownership 
pays to such a large extent is the employment of con- 
scientious men both on the town councils and on the staff 
of the municipal works, 
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THE COST OF STEAM RAISING.* 
BY JOHN HOLLIDAY, A. M. I. C. x. 


to measure the efficiency of steam 


of boilers supplied steam to but one, or at most a 
engines, and the boiler was laid down at the same time as, 
and as integral portion of, a new steam-engine plant, and 
Was, more often than not, supplied by the maker of the 


engine as part of bis contract, this method of estimating; 


was not so wholly misleading as it is in the present day, 


when a single boiler or range of boilers often not only 
supplies a large main engine, but also many auxiliary or 
independent ones, and also serves many other purposes. The 
practice has, therefore, arisen of expressing the efficiency of 


an engine by stating the quantity of steam it uses per horse- 
power per hour, thus eliminating entirely all questions of 
the quality of the fuel, the efficiency of the boiler for trans- 
mitting the heat of tbat fuel to the water, and of the furnace 
and stoker (whether human or mechanical) in evolving from 
the fuel all the heat it contains. In this way the performance 
of a good engine is not marred by an indifferent duty 
obtained from the boiler, from any cause whatsoever. We 
have, therefore, on record the results of many engine triala, 
given in figures which take no account of the performances 
of the boiler by which the steam they used was supplied, 
and we have also many recorded test of steam-boilers 
determined quite apart from any question of power 
involving the employment of a steam-engine. Again, we 
have many instances given of the cost of steam power, 
the best of which are summed up by Prof. Unwin in 
Chapter III. of bis work on the “Development and 
Transmission of Power”; but in all these cases, in order 
to arrive at the cost of the steam power, it has been, of 
course, necessary to include the working and cost of both 
engine and boiler; and whilst a steam-engine cannot 
88 any useful work when dissociated from the steam- 

iler, the boiler can, and often does, perform many 
useful functions other than the production of power by 
means of a steam- engine, and it is to the cost of producing 
steam, qme apart from the question of power, that atten- 
tion is directed to in this paper. A ton of coal may cost, 
say, 8s. when delivered on the stokehold floor, and we 
may, in a general way, consider steam delivered from 
the boiler into the steam-main as the manufactured 
article of which the coal is tbe chief but not the only raw 
material used in the process of manufacture ; the question 
then becomes what is the increased value of this ton of coal 


when delivered in the form of steam into the steam-mains ? 


The other items which, with the cost of fuel, go to make up 
the total cost of steam produced, are working expenses, 
maintenance of boiler and plant, capital charges, rents, rates, 
taxes, etc. In almost all cases the cost of the fuel is by far 
the greatest part of the whole cost, and it can only be in the 
centre of the coalfields, or some other equally favoured 
spot, where it is probable that the cost of the fuel will be 
anything less than 50 per cent. of the total cost, exception 
being of course made to those cases in which waste 
materials, by-products, or refuse, which might otherwiso 
have to be removed at some expense, are used as fuels 
for steam raising. This being the case, the cost of fuel 
required to convert a given quantity of water ata given 
temperature into steam at a certain pressure gives a fairly 
relative idea of the cost of raising steam in districts where 
similar conditions and prices of fuels obtain. Mr. Bryan 
Donkin, M.I.C.E., has largely used, as a basis of com- 
parison, the cost of fuel required to evaporate 1,000 gallons, 
the water being at a temperature of 60deg. F., and the 
steam evaporated at 60lb. per square inch above the atmo- 
sphere, or else the temperature of the water is taken at 
212deg. F. and evaporation at atmospheric pressure, or, in 
other words, evaporation is from and at 212deg. F.; in any 
case a reduction to a common basis is easy when the condi- 
tions are known. 

8 raper read before the Institution of Electrical Engineers on 
November 23. : . 


t 


The following formula gives a ready means of obtaining 


che cost of fuel to evaporate 1,000 gallons of water when 
the price of the fuel and the quantity of water evaporated 


In the earlier days of the steam-enyine it was customary’ 
lant by the amount of' 
work done by a given weight of coa!, and this was expressed 
by giving the weight of coal consumed per horse-power per. 
hour, allowance sometimes being made for the quality of 
the coal used. At that time, when a single boiler or range 
pair of 


per pound of fuel are known. 
Let C= cost of evaporating 1,000 ons in shillings ; 
P = price of coal per ton in shillings ; 
W = pounds of water evaporated per pound of coal; 
P 10,000 | 


W 2.240 
P 


4404. 
W . 


Tbis is a useful figure, especially for comparison of boilers 
working in the same district, where the prices of various 


then 


descriptions of coals may be taken to vary with the amount 


of heat that they wiil evolve, because it takes into account 
the efficiency of the boiler and furnace and also that of the 
stoker, whether human or mechanical ; but at the same time 
the limits within which comparisons may be made on this 
basis are narrow, as the figure would always show a very 
large advantage in favour of the use of poor-quality and 
low-price fuels, which a closer examination into the whole 
of the cost of steam raising might cause almost, if not 
entirely, to disappear. There will, however, be less likeli- 
hood of giving rise to misapprehensions if it be always 
borne in. mind that this figure gives, not the cost of 
evaporating 1,000 gallons, but only the cost of the fuel 
a ae to evaporate 1,000 gallons of water. 

r. Bryan Donkin, M. I. C. E., has published figures from 
some tests he carried out with different kinds of fuel in the 
same boiler, the conditions in all cases being the same ; the 
results are comparable on the basis of the cost of fuel 
required to evaporate 1,000 gallons. 


Cost of Water evapo- Cost is Ag 
Kind of fuel. fuel rated per lb, Per, 
per ton of fuel. 
8. d. lb. 8. d. 
A— Dust, coke „% „% „ „ 5 0 60% 6 0 2 „% „„1ÿ 3 8 
B— Dust Welsh coal. 10 0 80 5 3 
C- Large Welsh coal... 2200 E sake 10 11 


These figures go far to show the economy to be obtained 
by using inferior fuels, which, as a rule, are far cheaper on 
the basis of calorific power than higher-class fuels. No 
better example of this could be given than the comparison 
of ae B and C in the table given above, where we 
seo that a difference of 120 per cent. in the price of the 
fuel gives an increased efficiency of but 5:5 per cent. at an 
increase in cost of 108 per cent. Should it be possible in 
practice to transfer the total heat of a fuel to the water 
contained in the boiler in the furnace of which the fuel is 
burned, or even a fixed and definite portion of the total 
heat, then the true value of that fuel for the purpose of 
steam raising would depend directly on its calorific power, 
and it would be possible, the price of the fuel and its 
calorific value being known, to foretell the amount of useful 
beat that would be secured by the combustion of one penny- 
worth of the fuel in question. 

A table horing the number of thermal units in one 

nnyworth of fuel of various qualities and prices was given 

y Mr. R. E. B. Crompton, past-president, in his paper on 


‘the cost of electrical energy read before this Institution in 


April, 1894. Some figures from this table will be found 
set out in Diagram I. These, like the preceding table, 
show the enormous advantage promised by the use of low- 
quality and low priced fuels, but as there never was a pain 
without some loss, we may briefly enquire what the possible 
losses and disadvantages of cheap fuels are—and they are 
many. "E 4 ; 

In the first place, in order to get the same amount of 
heat with a low-quality fuel as with a higher-quality under 
similar conditions, more fuel must be burned in the same 
time ; then, if the boilets and furnaces are already working 
up to their full power, either more boilers and furnaces 
must be put down, or the present furnaces must be 
enlarged, entailing an expenditure of capital, the interest 
of which must be set against the extra economy obtained ; 
or else the fires must be worked harder, perhaps by the use 
of forced draught aing the furnace gases to leave at a 
higher temperature, and thus carry to waste a larger pro- 
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ser) of the beat in the fuel than formerly. The mere 
act of more fuel having to be fired into the furnaces every 
hour will entail more work on the stoker, for which extra 
wages will have to be paid either to the same or to 
additional men. The extra amount of fuel used will 
cause the fire-doors to be opened, in the case of hand-fired 
furnaces, more frequently or for longer periods both for 
firing and for cleaning fires, whilst the extra amount of 


.O 
5Q000 
#0,000 


30,000 


Thermal Units. 


£0,000 


10,000 


Shitting 0 í 


to those who are invited by the manufacturers of special 
furnaces to enter into contracts with them, in virtue of 
which the manufacturer of the patent furnace shall take as 
his remuneration for fixing the furnace, free of charge or at 
cost price, a definite proportion of the ascertained saving in 
the fuel bill from the time the new appliance was put in, 
as compared with a previous period ; such an arrangement 
may seem very fair and reasonable, but if the reduction of 


and No. I 


. taken from the furnaces will carry to waste 

a ‘correspondingly larger amount of heat, and, what 
‘ia of more importance, will often cost a great deal more 
in removal, particularly in busy manufacturing centres. 
Extra atorage and space for fuel may have to be provided, 
and the wear and tear of the furnaces increased according 
to the extra amount of fuel used, and not according to the 
amount of steam produced. Low-qu ality fuels, too, as a 
rule, require a stronger draught to bur them to the best 


len. i 3 


5 


advantage than better qualities; this may necessitate an 
expenditure for more chimney power in the case of natural 
draught, and larger fans and engines, of course, using more 
steam to drive them in the case of forced draughts. In 
substituting inferior for better class fuels we may expect 

a reduction in the cost of the fuel, depending on the 
e in the ratio of calorific value to price of the two 
fuels, and an increase in working ex ponses, etc., depending 

on the increased amount of fuel used. 

It may not be out of place to give here a word of warning 
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the fuel bills is accomplished by the use of inferior fuel, 
there must inevitably be increased incidental expenees, the 
whole burden of which will fall on the steam user, and 
from which the furnace manufacturer will be entirely free. 
Still more to be deprecated is any arrangement based or a 
pc ear of the amount and cost of fuel consumed on 

two trials, one made before the introduction of the special 
appliance and the other after it, for, in addition to other 
disadvantages to the steam user, it is reasonable to assume 


5 II. d E 


that the furnace manufacturer will take pains to segure 
tbose conditions under which his furnace works best, 
w hilst a furnace about to be discarded is scarcely likely to 
ve either in the best possible order or worked to the best 
advantage ; indeed, it is safe to say that the vaunted 
superiority of many a special appliance over the ordmary 
furnace, whatever that may be, is attributable mainly, if 
not solely, to the better conditions obtained for it and the 
greater skill with which it was worked, and, with a reversal 


-of these conditions, the result may have been reversed aleo. 
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It sometimes happens that a single range of boilers has 
to supply steam to a number of more or less different and 
independent concerns, éach of which has to bear its own 
share of the expenses of producing the steam it uses, so 
that it becomes necessary to determine the total cost of the 
steam produced and divide that sum amongst the different 
concerns as nearly as possible according to their respective 
consumptions. This has been the case with a range of 


boilers in which the author has been directly interested for 


the last six years. Failing to find any records of determina- 
tions of the proportion which the fuel bill bore to the total 
cost of the steam delivered into the steam-main, he has 
collected the data on which the following statements of costs 
have been made out. 

The plant consists of nine Lancashire boilers in the 
main boiler-house, and four spare boilers in another house, 
connected to the same system of steam-mains, but the latter 
used only as spare to the nine boilers in the larger house. 
The nine Lancashire boilers are of various makes and 

none of them being modern, and vary in size from 
6ft. 6in. to 7ft. in diameter, and from 28ft. to 30ft. in 
length. They are arranged in two groups, Nos. 1, 2, and 3 
ing fitted with Perret’s water-cased grates for burning 
inferior fuels and delivering their products of combustion 
into a separate main flue and chimney from the other six, 
which ate fitted with ordinary bars and hand - fired, Martin's 
balanced doors being used in the 12 furnaces of these six 
boilers. The boilers are all loaded to 60lb. pressure per 
square inch, and feed water is delivered to the Lancashire 
boilers from a common feed main through three steam 
heaters, which, being supplied with steam up to 12lb. per 
square inch above the atmosphere, heat the feed water to 
an average of 220deg. F. after it passes the feed pump on 
ite way to the boilers. The demand for steam is fairly con- 
stant during the 24 hours (see Diagram No. II.), so that 
it is not necessary to bank up any of the fires during any 
portion of the day or week except between six o’clock a.m. 
and six o'clock p.m. on Sundays, when two boilers only are 
kept under very easy steam. 
n working these boilers it has all along been recognised 
that steam was produced much more cheaply by the forced- 
draught than by the natural-draught furnaces, consequently 
they were always worked up to their full power, and as the. 
minimum demand for steam almost always exceeded, except 
on Sundays, the amount they, by themselves, were capable 
of producing, they were seldom ever damped down, and 
therefore worked under conditions extraordinarily favour- 
able to economy; whilst the natural-draught furnaces, 
having to make up the difference between the demand 
for steam and that produced by the forced-draught fur- 
naces, being fitted for that purpose with an automatic 
damper, were constantly varying between partial and full 
load, so that losses by unconsumed gases and radiation 
were abnormally great. This fact must be kept in mind, 
and allowed for, in comparing the results obtained in the 
two systems, and it will be seen that the six boilers fitted 
with natural-draught furnaces gave much better results 
when doing the largest amount of work. 

During seven months of the year seven boilers working 
together are able to supply the demand for steam, but 
during the later summer and autumn months the require- 
ment is much greater and nine boilers have to be worked 
heavily, and sometimes even more, which fact justifies the 
existence of the four reserve boilers which might otherwise 
constitute an extravagantly large spare plant. 

The fuel generally used for the boilers with Perret fur- 
naces is breeze, which is delivered in front of the boilers at 
the price of 3s. 6d. per ton. This fuel contains a large 
amount of incombustible material, from 22 to 25 per cent.; 
the amount burnt is about 15 tons in 24 hours, or 1, 400lb. 
per hour, or 18lb. per hour per square foot of grate surface, 
the total area of the six furnaces being 78 square feet, and 
evaporate from 5'5lb. to 6lb. of water per pound of fuel; 
taking this at 5:8, the cost of fuel to evaporate 1,000 gallons 
is, by the formula given above : 


C= a x 4064 = 58 x 4:464 = 2-69 shillings = 28. 81d. 


— 


The quantity of water evaporated is about 5, 400lb. per 
hour per boiler, equivalent to 170 h. p. at 20lb. of steam 
per horse-power per hour, a low result which eventually 


makes itself felt as one of the drawbacks to the use of 
inferior fuels. There being a plentiful supply of this breeze, 
it bas been used almost invariably during the period of 
these observations for these three boilers, other fuels being 
tried at various times, but none were found able to compete 
with it. The air pressure used for the Perret furnaces 
averaged about 1-lin. of water column as measured under 
the firebars, and was produced by a 36in. fan driven by a 


‘belt from a special engine, the steam for which was taken 


from the boiler, and its amount is included in the figures 
given above, but for which due allowance is made in the 
proper place, both for the cost of the steam used and the 
interest on the capital sunk in the fan engine and other 
special appliances. = | 

For the other six boilers various fuels have been used at 
different times at prices varying with the state of the fue 
market. In 1895, however, most of the work was done 
with a South Wales coal, consisting of about 30 per cent 
large, the rest fine, which was delivered at the boiler at 
the price of 14s. 6d. per ton; this fuel contained about 
10 per cent. of incombustible, and under the existing cor- 
ditions evaporated about 9 ölb. of water per pound of fuel. 
Taking the cost of evaporating 1,000 gallons of water with 
this fuel, as was done above for the breeze, we have 

C= 1 x 4-464 = 9 5 x 4'464 = 6'81 = 68. 9d, 
which is in remarkable contrast to the 28. 84d. found to be 
the cost of the breeze to do the same work. In thes 
boilers evaporation is at the rate of about 3, 8 00lb. of water 
per hour per boiler, equivalent to 190 h.p. at 20lb. of steam 
per horse-power per hour, or 11:7 per cent. more power 

r boiler than in the case of the boilers fired with breeze. 

e have, therefore, two ranges of boilers, one using s 
cheap fuel and producing steam at a cost for fuel of 2s. 8d. 
per 1,000 gallons evaporated at a rate equivalent to 170 b.p. 
per boiler, and the other producing steam at a cost for fuel 
of 6s. 94d. per 1,000 gallons evaporated at a rate equivalent 
to 190 b. p. per boiler. 

We have now to consider the other items already men- 
tioned, which go to make up the full cost of steam raising. 
The most important of these is working expenses, and in 
this labour is the heaviest. Under normal conditions seven 
boilers are under steam—viz., Nos. 1, 2, and 32 fired with 
breeze, and four of the other six fired with Welsh coal. As 
the boilers are worked continuously the firemen are divided 
into three shifts, of which the two day shifts work three 
spells of three hours each, between six O clock a.m. and 
10 p.m., and the night shift one spell of eight hours; thus 
for two bours in the day both sets of the day men are in 
the house together, and in this time some of the necessary 
cleaning, etc., is done. There are generally three men per 
shift, the two leading men taking three and four boilers each, 
and the third man assisting each of them as required. Taki 
the amount burned in 24 hours as 15 tons of breeze an 
18 tons of the Welsh coal, the total amount fired per day i; 
33 tons by the nine men, or an average of 3°67 tons per 
man per day, not an excessive quantity when compared with 
the new Board of Trade rule for ships, which allows one 
stoker for every 44 tons burned per day; but the low quality 
of the fuel used on the Perret furnaces adds greatly to the 
labour of firing them, each of the six having to be cleaned 
out once in three hours or oftener. The firemen are paid 
at an average rate of 23s. per week, those working at night 
getting 1s, extra whilst doing so. They are under the 
charge of a foreman, who, however, has other duties 
perform, so that a portion only of his time is charged agains 
the boilers. A charge at the rate of £150 per annum is als 
made for the time which the engineer in charge devotes to 
this portion of his work. A boy is also employed fors 
portion of the day in the boiler-house in sweeping the top 
of the boilers, etc. The expense of weighing the coal, and 
any incidentals connected with its receipt over and above 
the price paid for it per ton delivered, is included 
in the working expenses. These being the sme 
per ton for all qualities of fuels, constitute a heavier 
expense per 1,000 gallons of water evaporated by 
the inferior as compared with the better - clas 
fuels. During 16 hours, between six o'clock a.m. and 
10 o'clock p.m., which constitute the only light portion of 
the week's work, two boilers are kept under easy sten, 
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the fires in the other being cleaned quite out in the | 


morning and started again at night. The firing during 
Sunday is done by three men working, two of them five 
hours and one six hours, for which they are allowed time 
and a-half, whilst a second fireman works two or three 
hours in the evening as required in order to restart the 
boilers that have been at rest during the day. 


gratuity of 12s. per boiler. In addition to the actual 
cleaning and removal of dust some expense is incurred in 
taking out firebars, disconnecting air-pipes, cleaning bars, 
etc., all of which are carefully overhaul Pe at each periodic 
cleaning. 

The natural-draught boilers, fired with better-class coal, 
run for about the same length of time between cleanings as 
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Flue sweeping and boiler cleaning is the item next in 
importance. The boilers using the inferior fuel are very 
thoroughly cleaned out at the end of each 11 or 12 weeks’ 
run, during which time they have generally steamed from 
1,600 to 1,700 hours each, and have deposited in their 
flues a very large amount of dust, which but for the 
forced draught would require to be ‘removed much more 
frequently. As it is, there is certainly a falling off in the 
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amount of water evaporated both per boiler and per pound 
of fuel burned, but not to such an extent as would justify 
the shutting down and cleaning of these three boilers five 
times a year instead of four as at present. This cleanin 
is performed, not by the firemen, but by some of the genera rat 
labourers attached to the concern; two men are able 
thoroughly to sweep and clean one boiler in four days, 
and in addition to their regular wages they are paid a 


a 


the forced-draught ones, but as there are generally two of 
these idle, each boiler is cleaned only from three to four 
times a year; two men can finish a boiler in two days, 
and in addition to their wages of 53d. per hour they earn 
between them the gratuity of 12s. for the job. Each cleaner 
is provided with a suit of overalls, which seldom serves 
for more than four boilers at the most. The expenses of 
cleaning out one of the natural-draught boilers is far less 
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than that of ‘one of the forded draught boilers fired with 
interior fuel. 

The removal of refuse—viz, clinkers and ashes taken 
from the furnaces in ‘the. ordinary way of firing, and the 
dust removed from the flues during eee out—amounts 
to a considerable sum during the year; the bulk of it is 
removed from the premises by a contractor at a fixed 
rate per load, but since an intermediate handling is 


THE ELECTRICAL ENGINEER, NOVEMBER 24, 1899. 


TABLE I. 


FORCKD DkAUGH1 BOILERS. 


Nos 1. 2, AND 3. 
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necessary, the removal of an average week’s refuse from 
the forced-draught boilers during work costs about £2, 
and the amount removed from the flues at each cleaning 
about 11s. 6d. per boiler; whilst that from the natural- 
draught boilers is removed for 16s. 6d. per week whilst in 
full work, and 4s 6d. per boiler cleaned. 

The feed heaters being common to both groups of boilers 
the cost of cleaning them and the feed pumps is taken 
according to the quantity of water evaporated in each 
group. The water used is taken from the town mains, 
through meters, the cost being 4d. per 1,000 gallons ; and 
as it is very pure, there is no expense incurred in 
treating it except for the addition of a small quantity of 
soda ash which is necessary to prevent corrosion. 

The cost of illumination is divided amongst the boilers 
according to the number of boiler hours worked ; gas and 
electric light are both used—the annual cost is about £50. 
In the same way, also, the cost of the steam used to drive 
the boiler feed pumps is divided according to the quantity 
pumped, but in the case of the forced-draught boiler a 
further charge has to be made for the steam used by the fan 
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engine in producing, the forced draught. The quantity of 
fuel to be charged against feeding the boilers is, however, 
very small, as a very large portion of the heat in the 
exhaust steam is recovered by passing the exhaust into 
the low-pressure main by which the feed water is heated. 
Some experiments have shown that by utilising the 
exhaust steam from the feed pumps to heat the feed water 
an economy of 1} per cent. in fuel can be realised. There 
are two quadruple-acting steam feed pumps, sach capable 
of delivering one gallon per revolution, which also act as 
water-meters, for which purpose they are fitted with 
counters which are read daily, whilst the pumps are cali- 
brated periodically against a tank of known capacity to 
ensure correctness in the results; it is generally found that 
they deliver about 5 per cent. less than their full charge. 
A certain quantity of stores are of course used, such as. 
shovels, firing tools, barrows, soap, oil, waste, which in the 
course of a year amount to an appreciable sum. 

The maintenance charges are somewhat more difficult to- 
set out precisely for any given period than are the 
expenses, as these vary from time to time, and a year is- 
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TABLE IV.—COSTS OF STEAM RAISING. 


| | | 


| f 
FORCED-DRAUGHT BOILERS. | NATURAL-DRAUGHT BOILERS. | SPARE BOILERS, ALL BOILERS 
s ; | Water evaporated, 13,594,140 | Water evaporated, 1,563,070 Water evaporated, 
AC | ’ j ’ | > U $ 
Water evaporated, 6,665,960 gallons, | gallons. | gallons. 21,823,170 gallons 
Costs | Cost | | Cost Costs 
= = per = Costs per per a Costs per per ` per 
Costs per annum 1.000 annum. 1,000 | | annum. 1,000 osts per annum, 1,000 
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oilers and mountings ............ 24 16 J — | — — |2814 0 — — — — — — — — 
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Depreciation— | | | 
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quite too short a period to ensure every item being fairly | maintenance would probably have been 5 per cent. of the 
treated; some parts will come out too high or too low as | total, instead of less than 3 per cent. as they stand in 
repairs of any considerable extent happen to fall within or Table III. 

without the period under consideration. 


the details differ, the totals agree ve 


The figures given | The fixed charges include the insurance of the boilers 
are those ascertained for the year 1895, and include some- | against explosions at £2. 12s. 6d. per boiler per annum, and 
what heavy repairs. to the pumps, and heavy items for | it is worthy of remark what a very small proportion the cost 
renewals of non-conducting coverings of tops of boilers and | of this excellent safeguard bears to the total cost of the 
eteam-mains ; but in order to avoid errors the costs have | steam made. 

been compared with those of previous years, and, though | In calculating the interest on the first cost of the plant 


closely. The figures | and buildings, it was found impossible to ascertain the 


for maintenance are considerably less than they were | actual figures, so a careful estimate was prepared on the 
expected to be when the investigation was taken up, but | basis of present prices, on which the interest has been taken 
as the work was mostly done by the company’s own work- | at 5 per cent. per annum. 

men, only charges for labour and material are included. | Depreciation of boilers and machinery has been taken 
Had the work been done by an outside firm, the figures | at 5 per cent. per annum, and of buildings, including 
must have been much higher, and the average cost of ' chimneys, at 84 per cent.; ground rent, rates and taxes 
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having been approximated to local conditions as far as 
possible, and superintendences in proportion to the amount 
of the steam made. 

The question of spare plant is one of extreme difficulty, 
and the practice varies with each different case. In some 
instances, where an occasional stoppage is permissible, the 
amount of spare required may be nil; again, in cases where 
the boilers are worked by day only a small spare is allow- 
able, because the interval between two days’ work admits of 
minor repairs being carried out or temporary expedients 
resorted to. Where sufficient spare must be always avail- 
able and the demand for steam small, then the spare plant 
must be fully equal to that in ordinary use; in other cases 
where the amount of steam made requires the use of 
several boilers, there is a point at which it is no longer 
necessary to maintain a full spare plant. Ino the case 
under notice it has been found that a spare plant of one 
boiler to every three in work is sufficient for all emer- 
gencies. This, of course, is based on the maximum and 
not on the average output of steam, consequently the 
spare plant has been comparatively very little used, but, 
as it exists, it has had to be kept in order, and it is a 
recognised fact that a boiler idle may deteriorate as fast 
as one in work; it has been kept in complete working 
order, and worked occasionally. Of course the cost of steam 
produced by these independent boilers is much ter in 
almost every way than that made in the main boiler-house, 
as the statement in Table IV. will show. The extra 
expenses of making this steam over and above those of 
that made in each of the two groups in the main boiler- 
house have, in order to determine the full cost of the steam 
made in each, to be added to the ascertained expenses of 
those groups. It is, in the first place, difficult to decide 
what share of the expenses of the spare plant should be 
debited to each group of boilers in the main house, but 
since the forced-draught boilers were always worked when 
possible to their full fuel capacity, and had no self-contained 
spare, as did the natural-draught boilers, it has been con- 
sidered right, in spite of their much smaller output of 
‘steam, to charge half of the extra cost of the spare to 
them, and the other half to the natural-draught boilers. 

The figures charged in Table IV. as sbare of spare 
against the forced and natural draught boilers respectively 
have been determined thus. The quantity of water 
evaporated by the spare boilers is 1,563,000 gallons, at 
a cost of 15s, 58d. per 1,000 ons; the difference in 
the cost of evaporating one-half of thie—viz., 781,500 
gallons at 15s. 5'8d., and the same quantity at 7s. 3'3d., 
the cost of the steam made in the forced-draught boilers— 
amounts to £322. 14s. 11d., or 11°62d. per 1,000 gallons 
on the quantity evaporated in the forced-draught boilers. 
Similarly, the difference in the cost of evaporating 781,500 
gallons at 158. 5-8d., and the same quantity at provisionally 
98. 275d. amounts to £249. 4s. 6d., or 4°4d. per 1,000 gallons 
on the quantity evaporated in the natural-draught boilers. 
Even if this distribution of the extra cost of the steam made 
by the spare boilers be heavier than it should be on the 
forced-draught boilers, the figures will, all the same, show 
that a too large spare plant may prove an expensive luxury, 
quite apart from the fact that, unless kept in good working 
order and tried from time to time, it may fail in more ways 
than one when most required. 

The author regrets that circumstances have compelled 
him to confine his observations to a type of boilers not so 
universal as was the case a few years ago, and which work 
at a pressure much below that now commonly used, bat he 
ventures to hope that the figures may be of some use as a 
basis of comparison, and may perhaps elicit a more complete 
return from a thoroughly up-to-date plant. In conclusion, 
the author would express his thanks to the officials of the 
company who have allowed him to use the figures, but who 
have expressed the wish that their names should not be 
made public. 


' Whitechapel.—The London County Council have instracted 
their solicitora and engineer to assist the Board of Works in the 
event of the Board of Trade holding an enquiry with reference to 
the suggested revocation of the County of London (East) Electric 
Lighting Order, 1897, and asking in what way the Council can 
best assist the local authorities interested. 


announcements to make. 
Colonel Huber thanking them for presenting him with an 
album containing portraits of members of the Institution, 
and expressing his regret that he had been unable to receive 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The first meeting of the new session was held on Thurs- 


day, Nov. 16, in the buildings of the Institution of Civil 
Eagineers, Great George-street. 


Mr. J. W. SWAN, who presided, said that before the usual 
business of the meeting commenced he had one or two 
They had received a letter from 


them on their visit to Switzerland, but he hoped they had 
benefited largely from the visit. 

Mr. Swan then announced that during the past week 
the secretary had received a letter from Mr. H. Wild 
wnnouncing his intention to contribute £1,500 to the benevo- 
lent fund connected with the Institution. Up to that 
time the benevolent fund had not been drawn upon, but in 
the future such a fund would be of immense value to the 
Institution. Before this gitt the fand amounted to £1,000, 
most of which was made up by Mr. Gray. There would 
now, of course, be £2,500. He was sure it would be their 
wish to give their especial thanks to Mr. Wild for this kind 
donation, and also be would remind them of the donors to 
the library. 

The vote of thanks was then carried unanimously. 

Mr. Swan then presented the premiums for papers 
read during the last session, those receiving them being 
Mr. T. V. M’Mahon (the Institution premium), Mesers. 
Duddell and E. W. Marchant (Paris Electrical premium), 
Prof. Oliver Lodge, and Signor G. Marconi (Fahie 
premiums), Mrs. H. Ayrton, and Mr. J. Elton Young. 
Che students who received premiums were Messrs. W. G. 
Royal-Dawson, M. Gardner, R. P. Howgrave-Graham, L. 
Wilson, L. R. Morshed, and H. M. Dowsett. Mr. H. L. 
Thompson, of the Central Technical College, was the winner 
of the Salomons Scholarship. In presenting the premium to 
Prof. O. Lodge, Mr. SwAN said that he was expressing the 
hope of all present when he said that he hoped that the 
experiments Prof. Lodge had described would soon be 
of great practical use. To Mrs. Ayrton he said that he 
had had many pleasant duties to perform as president 
of the Institution, but nothing more pleasant than giving 
their first and only lady member their token of apprecia- 
tion of the work she had done in preparing her paper on 
“The Hissing of the Electric Arc.“ 

The PRESIDENT called attention to the fact that not only 
was that the first meeting of the new session, but the first 
inaugural meeting since the new rules. Prof. Thompeon 
had performed for a considerable time his duties as presi- 
dent, though being only nominally a vice-president. The 
question then arose as to whether in the new state of things 
it would be advisable to follow the ordi procedure of 
installing the new president or to let it drop this time. 
Prof. Thompson, however, thought it should be followed. 
It was therefore only for a moment, as it were, that he 
(Mr. Swan) had been called back to his official position in 
order to introduce the new president. 

Sir H. MANcE then proposed a vote of thanks to Mr. 
Swan for the able way in which he had fulfilled the duties 
of president during the period of 17 months ceog which 
he had held office. The term of Mr. Swan’s presi sega 
had been longer than that of any former president 
more important, as it was during that term that the new 
rules came into force, and these in time would be of great 
benefit to the Institution. Mr. Swan’s name was 
familiar to them, and they felt glad to have it on the list 
of presidents. Probably Mr. Swan felt it an honour to 
have been president of the Institution, but the Institution 
felt no less honoured in Mr. Swan. 

The vote was seconded by. Mr. SIEMENS, and adopted. 

Mr. Sway, io thanking them for the vote of thanka, said 
that Sir H. Mance had suggôsted that he (the speaker) must 
have felt it an honour to be president of the Institution, and 
he was right. It had been a source of great pleasure to him to 
find that during his period of office the affairs of the Insti- 
tution had gone on very well, but he must entirely decline to 
claim any responsibility for shat being brought about. He 
wished to express his thanke for the admirable support he 
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had received from an able council and secretary. He hoped 
for even a more successful term for Prof. Thompson. 
Prof. THOMPSON then delivered his presidential address 


as follows: 
Inaugural Address. 
BY PROF. SILVANUS P. THOMPSON, D.SC., F.R.S., PRESIDENT. 


The Institution of Electrical Engineers represents not 
only a great and growing industry, but also an important 
seientific profession. Any man, therefore, who finds himself 
placed by the will of his fellow-members in the position 
of president of such an Institution may well ask himself on 
entering upon his term of office as head of the profession, 


what are the interests of the Institution, what the most 


preasing needs for ite development, and how he can best 
serve those interests or aid in that development. 

In these days the advancement of science depends largely 
upon the mutual co-operation of scientific workers and of 
the societies founded for the diffusion and co-ordination of 
knowledge. The progress of electrical engineering, both in 
ita industrial and its professional aspects, depends likewise 
in no small degree upon the combination of electrical 
engineers of all c in active union. Rightly conducted, 
the influence of such an institution as ours, both within and 
without its borders, is very great. If we speak in the name 
of the united profession, with the weight of tbe whole 
industry to emphasise our views, we command the respect 
not only of all other professional bodies, not only of other 
industries akin to ours, but of public bodies, central as 
well as local. We can influence even the administrative 
departments of the Government itself when considering 
any regulation or proposed legislation touching electrical 
questions. | 

Further, our discussions in this room have a most 
direct influence, not only on the development of electrical 

ractice, but on that of electrical science. To find an 
instance I need hardly go further than the presidential 
address of Prof. Hughes in 1886, which set the electrical 
world discussing the effects of self-induction. The 
number of scientific papers read before this and other 
bodies during the succeeding two or three years upon 
the measurement of self and mutual induction is directly 
attributable to the effect of that remarkable address. 
In the electrical world, however, there are many other 
influences at work. Great as may be the influence of 
acientific societies, of the open discussion of scientific 
and technical problems, there are others equally potent. 
The prices of the materials used in our industry—iron, 
steel, copper, guttapercha, indiarubber, mica—the cost of 
coal, the cost of water power, the cost of transport by land 
and sea, the cost of labour, the technical skill and training of 
our designers and manufacturers relatively to those of our 
foreign competitors—all have the most direct influence in 
determining the development of the industry in one direc- 
tion or another. 
politics many of these factors in the problem may far 
outweigh the direct influence of our Institution. All of 
them will have an influence direct or indirect on us. 
For we flourish in proportion as the electrical industry 
flourishes ; and as the Empire flourishes, so will our 
Institution share in the general weal. Yet amid this 
complicated state of the conditions which determine 
the future of the electrical industry, our Institution 
can render real and lasting service if by directing 
attention to the things which make for progress—if 
only by pointing out the path along which technical 
advances are being made or are to be made, it can assist the 
manufacturer, the designer, the contractor, the consulting 
engineer, and the capitalist, and ultimately the authorities of 
local and central government. There is no question but 
that at the present time money is being spent in this 
country, in many directions not to the best advantage, on 
electrical schemes which are ill-advised, or antiquated, or 
too petty ; that machinery is being constructed on wrong 
lines, to be discarded a few years hence long before its 
natural term of life is reached ; that electrical appliances, 
because not made to the standards recommended by 
experience, are made in smaller quantities at a time, and 
therefore at greater expense than need be. Our Institu- 
gion, by the recommendations of its Standardising Com- 


methods of sending. 


At a time of disquietude in international 
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mittee, has tried to prevent at least some of this waste; 


and it might do much more without imposing any harmful 


restrictions upon the freedom of a single individual. If it 
can point out the trend of opinion, the ameliorations 
resulting from experience in all parts of the world; if it 
can help to diffuse amongst its membership generally a 
knowledge of these things and of the latest discoveries and - 
inventions, the benefit it will confer not only on its 
members, but on the industry at large, will be no small 
one. I therefore propose to direct your attention to some 
of the tendencies which manifest themselves at present in 
the electrical world ; some of them doubtless transitory, 
but others indicating changes of a permanent kind. 

In telegraphy, the oldest branch of our profession, there 
is not much room to chronicle change. Nevertheless, there 
is an obvious tendency to increased use of automatic 
lowly but surely the use of the 
automatic transmitter is extending in cable service; whilst 
on the Continent and in America the advantages of the 
Wheatstone automatic are being gradually recognised, as 
the increase of matter to be transmitted over existing land 
lines causes a demand for accelerated methods. It may be 
here recalled that the very first paper read before this 
Institution on March 13, 1872, when it commenced opera- 
tions as the Society of Telegraph Engineers, was on the 
topic of automatic transmission. The use of alternating 
currents of a fairly high frequency is also receiving attention. 
Prof. Rowland has invented a multiplex typewriter working 
with alternate currents. The substitution of delicate opti 
receivers, working by photography for the purpose of 
enabling more rapid signals to be received, for the relays 
and recorders previously used, opens out a further 
field. Just as the limit at which the hand can send 
is surpassed by the automatic sender, so the speed at 
which the eye can read the visible motion is surpassed 
by that of the photographic receiver. In this connection 
the recent suggestions on the one hand of Squier and 
Crehore, and on the other of Pollak and Virag, demand 
careful attention. The experiments of the latter between 
Budapest and Berlin appear to have come as a surprise 
to many Continental electricians not previously conversant 
with the Wheatstone automatic transmitter, while the 
success that they have obtained in sending words at the 
rate cf 1,300 to 1,500 words per minute over a land line 
475 miles long once more raises the familiar question 
whether a mile or two of subterranean cable inserted in the 
line would not have effectually barred the transmission and 
reduced it to ordinary rates. We need not believe all the 
nonsense telegrapbed by special correspondents to the daily 
Press from Vienna—that home of scientific canards. But 
Pollak and Virag’s results are of more substance than the 
imaginary achievements of Jan Sczsczepanik. It is interest- 
ing to note that in their experiments success was largely 
due to the use at each end of the line of an inductive 
shunt—a device advocated so strongly for cables by our 
late past-president, Mr. Willoughby Smith. 

When we turn to the question whether such rapid 
methods of signalling will prove of any use on subterranean 
or submarine cables, we are still confronted by the old 
difficulty that no improvements whatever in apparatus at 
the ends of the cable will get rid of the sluggishness 
inherent in the cable itself, if constructed upon the 
traditional patterns. The suggestion which I advocated in 
1893 of accelerating the speed of signalling by attacking 
the problem in the middle instead of tinkering at the ends 
has not yet borne fruit. My suggestion to construct cables 
with a series of self-inductive artificial leaks of high resist- 
ance distributed all along its length to combat its distribu- 
tive capacity, ap to be too radical to be acceptable to 
the cable authorities. But it is self-evident that whatever 
good an inductive shunt (or artificial “ieak ”) at the end of 
a cable will do in getting rid of the static charges, an 
inductive shunt (or artificial inductive “ leak”) at the 
middle will do just twice as mucb. Why, then, should 
the suggestion to utilise this known property at one or 
more points along the length of the cable not be put to an 
experimental trial ? 

Of the tendencies in the telephonic world I forbear to 
speak? Great Britain has little to be proud of her 
record—past and present—in that line. She allowed) the 
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microphone, freely given to the world by its too generous 
inventor, to be exploited as a monopoly by others. 

The competition of electricity with gas as a means of 
illumination has been rendered very severe by the improve- 
ments introduced during recent years in incandescent gas 
lighting. The discovery of the properties of the rare 
earths in giving an augmented illumination—the result of 
a purely scientific research—was the foundation of the 
invention of the Welsbach mantle. It is singular that the 
very same properties were not turned to account in electric 
illumination before the invention by Nernst of the lamp 
which bears his name—a lamp for the commercial intro- 
duction of which electrical engineers are still waiting 
expectantly. Meantime a far more important factor in 
the ecoromic struggle remains in a possible reduction of 
the high prime cost of electric wiring of te Could 
electric house wiring be carried out as simply and as 
cheaply as the putting in of gas-pipes, an enormous advance 
might be confidently expected. But so long as our station 
engineers and our fire insurance inspectors insist on having 
both wires fully insulated, and do not allow an uninsulated 
or a semi-insulated return conductor, so long will this 
advance be delayed. With the introduction of armoured 
conduits for interior wiring, surely the prejudice which 
requires a double insulation will disappear. 

In the public distribution of electric energy for lighting 
and power, the necessities of economic working are effecting 
a slow but sure revolution. The methods that were in 
vogue at the date when the Electric Lighting Act of 1888 
made electric distribution in this country commercially 
possible are being superseded. Larger generating units 
are being used in our stations. Larger areas of supply 
and fewer generating centres in an area are a necessity of 
the time. From the row of little bipolar dynamos, each 
wich its own small high-speed engine—a sight so familiar 
in the older lighting stations of this country—we are 
gradually passing to the use of large multipolar machines 
coupled to larger and more economical steam-engines. Ten 
years ago a distribution at six miles from the generating 
station was looked upon askance by many electrical engi 
neers. To-day it is recognised that the secret of economical 
work is to generate on the large scale—“in bulk,” as the 
phrase goes—and to distribute over large areas at an 
appropriately high voltage. Whether the prime source of 
power be hydraulic or thermal, the problems of economic 
distribution are essentially identical. Two of the most 
recent examples—both of water-power stations—must 
suffice. At the Kanderwerke at Spiez a pressure of 4,000 
volts suffices for the distribution of current for lighting and 
power witbin a radius of six miles; but for the 30-mile 
distribution from the same station to supply the city of 
Berne and the Burgdorf-Thun railway a 16,000-volt pressure 
is adopted. The city of Milan, which is lit by power from 
the hydraulic station at Paderno, 24 miles distant, receives 
its currents at 13,500 volte. When electric energy is thus 
generated and distributed on the larger scale, the time- 
honoured methods suitable for parochial areas must give 
way to newer ones of greater economy. Continuous- 
current generators and motors are unsuitable for operation 
in such wise at economic voltages. The great superiority 
of alternating currents asserts itself here uncontested. And 
with the greater economy of copper that is afforded—in the 
transmission at a given superior limit of voltage—by the 
use of three-phase currents, commercial considerations of the 
most elementary order decree that the fittest shall survive. 
It was doubtless in its time a great advance when the late 
Dr. Hopkinson in this country, and independently Mr. Edison 
in America, introduced the “ three-wire ” system, in which 
by the employment of a central or neutral wire three copper 
conductors were made to suffice where four conductors had 
previously been needed. The obvious economy of using 
one neutral wire instead of two separate return conductors 
was sufficient to secure its rapid adoption. But with the 
introduction of the three-phase distribution we may now 
have three wires doing the work of six, each wire, when 
the circuits are equally loaded, serving as a return for the 
currents of the other two. In cases where, as in three- 
phase lighting, the three lines are not equally loaded, we 
may, by adopting a Y grouping with a neutral wire leading 
back to the common junction, have one neutral wire serving 


in the place of three separate return conductors; thus 
carrying forward Dr. Hopkinson’s idea to its logical 
extension. Experience in Heilbronn, in Strassburg, in 
Lyon, and a score of other places proves that the fear 
formerly expressed as to difficulties in balancing the circuits 
is unfounded. In the light of such experience it is not 
premature to say that the use of the thiee-wire system with 
continuous currents is obsolete. Obsolete it is not, how- 
ever, in the sense of being disused. Obsolete it is, in the 
sense that a better and more economical method is known 
and is already largely in use. Of all the new lighting 
stations now under construction in middle Europe, quite 
two-thirds are designed for three-phase work. Even in 
Berlin, where the admirably engineered group of lighting 
stations on the continuous-current plan has been eminently 
successful, financially and technically, all extensions are 
being made on the three-phase plan; and in a few years 
the whole will probably have been converted to alternating 
currents. 

While the continuous current is, of course, the only 
species admissible for electrolytic work, with all its 
rapidly-growing applications in the chemical industries, 
the superiority of alternating currents for motive power 
and for all long-distance work is every day becoming 
apparent. Only a very short time ago it was the fashion 
to decry alternating currents on the alleged ground that 
alternating-current motors were not self- starting. That 
reflection might have had some weight 10 years but 
the simple truth is that continuous currents will not work 
motors at all except toys of the old Barlow wheel type. 
Let him who doubts this statement ask himself what is the 
purpose of that costly organ, the commutator, which is an 
integral part of every so-called continuous-current motor. 
The sole function of a commutator is to commute a con- 
tinuous current into an alternating one, or vice versd. If a 
continuous current will drive a motor, why go to the expenses 
of putting into any motor a commutator to commute that 
current into an alternating one inside the machine ? More 
over, the unnecessary commutator—for it is unnecessary 
if the currents are supplied to begin with as alternati 
currente—introduces the risks attendant upon the use 
“ brushes ”—risks which have led the insurance companies 
to prescribe that all motors with commutators should be 
put in fireproof enclosures. Let it be once realised that 
the commutator is an unnecessary excrescence due to the 
supply of a particular kind of current which won’t work a 
motor until commuted, and that, with the supply of the 

roper kind of current, no commutator is needed, and 

fore long we shall see these restriction withdrawn. A 
common grindstone is a thousand times more likely than a 
well-constructed modern comrutatorless motor to canse 
an outbreak of fire. Yet no one prescribes fireproof 
enclosures around grindstones in any ordinary factory. 

Another tendency of the times is the simplification of 
the switchboard, ita construction of fireproof materials 
throughout, and with more room both before and behind 
for the good arrangement of gear and connections, and the 
avoidance of an unnecessary multiplication of fuses. The 
avoidance of step-up transformers by direct generation at 
high voltage is in itself an obvious step towards simplifi- 
cation. 

In the working of alternate-current generating stations, 
where parallel running of a number of generators is a 
necessity, the station engineer has always had before him 
the fear of a serious breakdown should anything happen to 
one of the generators. If the field magnet of any one 
generator loses its magnetism through any failure of the 
exciting current, then all the other generators instantly 
pour an immense current through its armature, with dire 
disaster not only to it, but to the station as a whole. All 
manner of devices have been designed to combat this dread 
eventuality. Fuses and safety devices of every description, 
including automatic disconnecting gear warranted only to 
operate for currents in opposition of phase, are found not 
always to do their duty. Much discussion has arisen as to 
whether the excitation of alternators in parallel ought to 
be an excitation in parallel, or whether each alternator 
ought to be provided with a separate exciter on its own 
shaft. Even excitation in duplicate from two independent 
sources has been tried. It is satisfactory, to note that 


a means has been discovered which will entirely remove 
this source of anxiety, and render such accidents impos- 
sible in the future. Let me here narrate a test 
described in a recent number of the Bulletin de la 
Societe Internationale des Electriciens (December, 1898, 
p. 498) upon two alternators of 250 kw. each, direct 
driven at 67 revolutions per minute by two horizontal 
compound engines, the alternators being constructed by 
the well-known house of Farcot. Both alternators were 
separately excited, and were synchronised together and put 
in parallel in the usual manner. While thus running, the 
excitation was suddenly cut off from the field magnets of 
one alternator, and then the steam was cut off from the 
engine of the other alternator, which remained excited. 
Both machines continued to turn, the unexcited alternator 
continuing the supply, furnisbing current for the lighting 
circuit and also supplying enough current to continue to 
drive at nearly normal speed the other machine and its 
engine. This extraordinary test, repeated many times, took 
place in the lighting station of the town of St. Ouen. The 
explanation lies in the construction of the alternators. 
Their revolving field magnets are furnished on the plan 
suggested by M. Leblanc with the device termed by him an 
amortisseur, which is notbing else than a simple and sub- 
atantial squirrel cage of copper embedded in the pole-pieces 
of the field magnets, each pole being perforated with six 
slote to receive six stout copper rods, the whole of which 
are short-circuited together by two external rings of copper. 
We are all familiar with the device of the embedded 
aquirrel-cage construction introduced by Dobrowolsky and 
Brown nearly 10 years ago into the so-called rotors of poly- 
phase motors. In these motors the squirrel-cage structure 
revolves at a slightly lower speed than that of the revolving 
magnetic field; and it has long been known that if the 
same stracture is mechanically caused to revolve at a 
speed slightly above synchronism, the machine becomes 
a generator taking power to drive it. In brief, the induced 
eddy currents in the copper structure, when revolved above 
or below synchronism, magnetise it and make it act asa 
field maguet. Leblanc, adapting this device to the actual 
field magnets of alternators, has not only simplified the 
operation of synchronising, but has given tothe alternator 
the new and remarkable property that, on the failure of 
the excitation from the ordinary source, the automatic 
action of the eddy current comes into play, and thereby 
entirely prevent the disastrous reactions which have been 
so much dreaded by station engineers. I regard this 
invention as one of the most important of recent years. It 
has been applied also to the 600-kw. alternators in the 
sector of the Champs Elysées in Paris. 

Passing from the generation of current to its utilisation 
for electric traction, the most notable evolution now in 
progress is that of the application of electric power to heavy 
railways. The application to street railroads—in other 
words, to mere tramways—has been an accomplished fact 
for 10 years on the other side of the Atlantio, where there 
are now thousands of miles of electric tramways, mostly 
operated from overhead lices from which the current is 
taken by a contact trolley wheel. If in this country the 
development of electric tramways has been slower, we have 
at least the advantage that our cities are not disfigured by 
networks of overhead trolley lines. No such objections 
hold good for rural districts, and slowly but surely both the 
industrial and agricultural districts of England are being 
furnished with eie inter communication with its many 
attendant advantages. It may come as a surprise to many 


who think England behindhand in this respect when they 


learn that while the total subscribed capital invested in 
this country in 1899 for public electric supply is about 
£17,800,000, no less than £20,800,000 is already invested in 
electric traction. Of the effect of the introduction of electric 
traction as a social and economic factor I have spoken 
eleewhere. There can be no question of the immense social 
benefit, particularly to the artisan population, afforded by 
this means. But the electrical engineer is now engaged on 
the still greater problem of operating heavy railways, and 
the development in this branch is being watched with keen 
interest. The two deep-level railways in London, the City 
and South London Railway and the Waterloo and City 
Railway, both of which have amply justified their pro- 
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moters, are shortly to be supplemented by the Central 
Electric Railway, an undertaking of much greater magni- 
tude, while several other similar schemes are either under 
construction or authorised. In the City and South London 
Railway the rolling-stock is designed for separate electric 
locomotives, each drawing three pussenger cars. The gauge 
is Aft. 8tin. On the Waterloo and City line the trains 
consist each of four cars, of which the two end ones are 
fitted with motors, four motors on each terminal car, so 
that the train can be driven by either set of four motors. 
Each train can carry 204 passengers. The gauge is 
aft. 8hin., but owing to the size of the tunnel ordinary 
railway rolling-stock could not be used. In the Central 
London line the gauge is also 4ft. 84in. The locomotives, 
each with four gearless motors, weigh 35 tons each. Each 
will draw a train of seven cars, with a seating capacity of 
336 persons per train. The total length, including sidings 
and cross-over lines, exceeds eight miles of double track. 

In all three of these railways the current is taken froma 
third rail on the surface, and the return circuit is through 
the ordinary rails, which for this purpose are bonded with 
copper bonds. All these lines are operated by continuous 
currents at 400 to 500 volts. In the case of the Central 
London line, part of the feeding is effected through rotatory 
converters which receive three-phase currents from step- 
down transformers. 

In sharp contrast to these three London undertakings 
is the 5 railway in Switzerland, which was 
opened in July last. It is in every sense of tbe word a 
full-gauge railway. Not only is its rolling: stock full gauge 
(the full gauge of Switzerland is 4ft. 8 in.), but the railway 
admits of use by ordinary steam locomotives drawing ordi- 
nary trains. The electric rolling-stock is of two kinds— 
automobile cars, carrying 66 passengers each, for use singly 
or in pairs; and locomotives of 300 h.p. each, for drawing 
trains of ordinary carriages or goods wagons. This railway 
is worked by alternating currents supplied in three phases, 
at 750 volte, the feeding being effected through stationary 
transformers at 16,000 volts. The currents are taken from 
two overhead conducting wires, the rails serving as the 
third conductor. The length of line thus electrically 
equipped is 40 km., or 26 miles. The arrangements were 
designed and the electrical equipment constructed by 
Messrs. Brown, Boveri, and Co., of Baden, who were the 
first to apply three-phase currents to traction. In the 
Lugano tramways as a commencement, then:in the steep 
mountain light railways of Engelberg, of the Gornergrat, 
and lastly of the Jungfrau, they gained experience in this 
method, which now stands riage awe demonstrated in 
its adaptability to the service of heavy lines. , In the 
United States heavy railways have been to a very liited 
extent operated by electric locomotives. . Some ,built for 
the Baltimore and Ohio Railroad, weighing about 90, tens, 
are employed to draw ordinary trains over a shart, line. 
around part of the city of Baltimore. They wok. with! 
continuous currents from overhead trolley lines. -i n 

There can be little doubt, however, that to Switzqylgnd. 
rather than to America we must look when desiring guidance, 
as to the future development of this problem. All necgageny, 
data now exist for the exact working out of the. nee Y 
equipment of any given line, actual or projected. ND, 
oxperiments are needed to enable the constructor to, 
proceed, so soon as it shall have been determined which, 
kind of current is to be used. Already it has been. 
found in the designing of the Central London line that 
continuous-current methods, however suitable for. light. 
and short railways, and for tramways where frequent 
stoppages occur, fail when the current has to be supplied 
from a distance of several miles, alternating currents being 
brought in because of their ter economy in transmi- 
sion. The extraordinary thing is that th's having been 
so far grasped, the whole of the rest of the equipment was 
n. :lysigned to match with three-phase motors, instead of 
introducing the complication of rotatory converters to work 
continuous- current motors. Time alone can show how 
the mixed system adopted will work in practice. To me 
the choice of the mixed system appears of doubtful wisdom. 
Perhaps the distinguished engineers who are understood to 
be spending £30,000 on experiments for the Metropolitan 
Railway to enable them to recommend the best system 


656 


THE ELECTRICAL ENGINEER, NOVEMBER 24, 1899. 


for our inner circle underground line will shortly be able 
to report whether a simple three-phase system throughout 
is, or ig not, more economical than either a continuous- 
current system throughout or than a mixed system with 
converters. If they do not settle this question, which is 
to-day the one important question in electric railway work 
not yet settled, we must regard the expenditure as pure 
waste. 

Returning to the question of electric tramways, the 
problem of the hour is the equipment of busy city 
thoroughfares, where for obvious reasons overhead wires 
are inadmissible. To all the three possible methods that 
dispense with overhead construction—viz., by accumulators 
carried on the car, by use of slot conduits in the road, and 
by use of surface contacte—objections are not wanting. 
Accumulators are found too heavy and too short-lived to 
be satisfactory. Conduit constructions are objected to as 
too costly, and as interfering too much with the roadway ; 
while to surface contacts there is brought the terrible indict- 
ment—worse than any against the conduit—that nobod 
has had experience of them. You are aware that in this 
question of surface-contact systems of tramways I am an 
interested party, and cannot be expected, even in a presi- 
dential address, to speak dispassionately. Yet you have 
never expected your president to banish from his inaugural 
address the topics to which he has devoted his thoughts, 
his energies, his time, or his resources. And with the 
examples before me of other presidents who have spoken 
of their own work, I take the liberty of speaking of mine. 
A paper dealing with some aspects of surface-contact work- 
ing was read by me at the Bristol meeting of the British 
Association, and in January last you listened here to 
a paper on some other points by Mr. Miles Walker, my 
former assistant and partner in this matter. We have, 
indeed, worked out several different systems, of which the 
earlier only have yet been publicly described. We are at 
work on modified plans, the result of our experience gained 
on our short experimental line at Willesden ; and before 
long we expect to demonstrate the advances we have in 
hand. Meantime we are not alone in the field. Since the 
time when the late Dr. Hopkinson proposed his original 
pan many others, including Mr. Wynne, Mr. Holroyd 

mitb, Mr. Esmond, and Messrs. Johnson and Lundell, 
have suggested various new methods. Three years ago 
Dr. Hopkinson wrote of one of these methods that he 
“would not hesitate to approve its adoption in any town 
in which overhead conductors were inadmissible ;” addin 
that he had “not the least doubt that it would wor 
thoroughly, effectively, and safely.” A good deal has 
happened since then, and much experience has been 
gained. But there remain not only in London, but in 
may provincial cities, crowded thoroughfares where over- 
h construction is absolutely out of the question, and 
where a slot conduit would be almost equally objectionable. 
It is some years since Mr. J. Love equipped slot-conduit 
lines in Washington and Chicago. It is now most signifi- 
cant that in three great capitals— New York, Berlin, and 
Parie—the electric tramways are being largely extended 
without overhead wires. New York and Berlin are putting 
down slot conduits—New York most expensively, as if the 
object were to put as much cast iron as possible into the 
roads ; and the conduit at every 15ft. is furnished with 
pairs of hand-holes, the covers of which interfere with the 
surface quite as much as any surface-contact system, to say 
nothing of the interference of the central slot, or of trouble 
about drainage. In Paris, on the other hand, where a 
tentative surface-contact system has for about a couple of 
years been tried with moderate success, no fewer than 
63 km. (about 48 miles) are now being equipped by Mr. 
Diatto on his surface-contact plan, which has been in suc- 
cessful operation on a small scale at Tours. Surely, then, 
if a method of surface contact can be shown which is at 
once simple, safe, and not too expensive, there is every 
reason to urge on engineers and municipal authorities its 
adoption. Thanks to the criticisms—some of them passed 
in this place—with respect to possible difficulties likely to 
arise from the use of underground coils, from mercury 
switches, and from surface leakage around the contact 
studs, improvements have been worked out which largely, 
if not wholly, remove the fears that have heen expressed 


on these grounds. As contrasted with the conduit, a 
surface-contact system has the advantages of much lower 
prime cost, of less interference with the roadway, and of 
not requiring any drainage arrangements. On long lines 
that run out into the country it can be operated with the 
same cars that carry trolley poles for use in the suburban 
part of the track. Those cities and towns which, like 
London, Birmingham, and Cambridge have waited before 
erecting overhead lines, will have justified their waiting 
attitude when they can point to examples of the suc- 
cessful surface-contact roads at Monaco, at Tours, and, 
lastly, at Paris. ee 
Time forbids me to dwell further upon this topic; it 
precludes me likewise from entering upon a number of 
other topics of great interest, such as the development of the 
single-phase motor ; the establishment of electric time services 
by synchronised dials throughout buildings, blocks of offices, 
or whole municipalities ; the use of prepayment meters ; the 
recent developments of electrometallurgy ; the revolution in 
chemical manufactures by the use of electric methods ; the 
use of aluminium wires in place of copper wires as con- 
ductors ; and, last, but not least, seeing that Atlantic 
liners can now signal their presence when 50 miles from 
port, the progress of telegraphy without communicating 
wires. In all these many directions there may be noted 
ronounced tendencies toward development along distinct 
ines of progress, and some of these topics will doubtless 
form the subjects of discussion at our meetings during 
the session now beginning. I venture also to express 
the hope that the question of the distribution of electric 
energy on the large scale may be brought before our 
members for discussion. Nothing can be more. helpful 
to the industry generally, just at present, than the free 
discussion of atopic which is likely again to engage the 
attention of Parliament, and which ought to be discussed 
from the standpoint, not of restricted parochial or muni- 
cipal interests, but of its bearing on the wider interests of 
national and public economics and of the industry at large. 
In commemoration of the centenary of the discovery of 
the pile by Alessandro Volta, in 1799, the city of Como, his 
birthplace, has this year held high festival. Beyond contest 
this discovery of a means of generating chemically a steady 
electric current constitutes the starting-point of the entire 
modern development of tbe science of electricity. Though 
that modern development turns upon the subsequent dit- 
coveries and inventions of others—the discovery of the 
magnetic properties of the current by Oersted, the invention 
of the soft-iron electromagnet by Sturgeon, the discovery 
by Faraday of the fundamental principles underlying the 
dynamo and the transformer, together with many others of 
lesser moment—it still remains to be true that to the genius 
of Volta we owe the initial impulse. His memorable letter of 
June, 1800, to Sir Joseph Banks, first describing gd i 
marke the opening of a new epoch in the history of civilisa- 
tion. Without that discovery we now possess, neither 
telegraph nor telephone, neither electric light nor electric 
power, electrotyping and electroplating would not exist. 
Commerce, diplomacy, warfare, and journalism would have 
remained in a totally different stage of development from 
that in which they are to-day. In brief, we should—with 
the modifying circumstances of the steam-engine existing 
for power and the gas-jet for light—be still living in the 
stage of civilisation of the eighteenth century. 
he Volta centenary was commemorated at Como by 
the erection of an exhibition and the holding of a series of 
celebrations. Unfortunately the exhibition was destroyed on 
July 9 by a calamitous fire in which not only a fine collec- 
tion of modern electrical machinery was destroyed, but a 
number of Volta’s original manuscripts and a considerable 
part of his historical apparatus perished. Happily, the 
original pile and numerous other relics were saved, and are 
now enshrined in the Civic Museum of Como. Nothing 
daunted, the citizens of Como reconstructed their exhibi- 
tion, which was reopened in 42 days. Amongst the Como 
celebrations were held two congresses: one a congress of 
telegraphists in June, the other a congress of electricians in 
September. No invitation to send delegates to the former 
was received by this Institution, and neither it nor the 
British Post Office was officially represented. Four English 
telegraphists, none of them members of this Institution, 
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were reported as having been present. Thie congress, 
having been convened by the Italian Minister of Posts and 
Telegraphs, and being attended by official delegates of various 
European administrations, many of them telegraph engi- 
neers of the highest distinction in their various countries, 
it is extraordinary, to say the least, that the English Post- 
master-General was not represented on the occasion. The 
congress of electricians was organised by the co-operation 
of the Physical Society of Italy, of which Prof. Roiti, of 
Florence, is president, and of the Italian Association of 
Electrical Engineers, which has branches in Milan, Turin, 
Genoa, Rome, Naples, and Palermo, and of which Prof. the 
Hon. Giuseppe Colombo is president. 

At this congress, at which distinguished electricians from 
France, Germany, Holland, Switzerland, and Finland were 
present, this Institution was represented by Prof. Ayrton, 
past-president, and by myself. The Italian physicists and 
electrical engineers attended in great force. The pro- 
ceedings of the congress were carried on with great vivacity, 
and many matters of the highest scientific and technical 
importance were discussed in its various sessions. After 
the sittings were concluded, two days were devoted to 
visits to the large generating stations at Paderno and at 
Vizzola ; the former taking power from the River Adda 
(which flows out of the Lago di Como), and supplying 
electric current for transmission at high voltage to the city 
of Milan ; the latter, not yet quite completed, taking water 
from the River Ticino, which drains the Lago Maggiore, and 
distributing its currents to the industrial towns of Gallarate, 
Legnano, and Somma Lombardo, within a radius of some 
24 miles. 

(To be continued. ) 


BURNLEY ELECTRIC LIGHTING. 


The considerable extensions of the Corporation electricity 
station which have been in progress for some time past 
were formally opened on Friday, the 17th inst., when a 
large number of members and officials of the Corporation, 
etc., journeyed to the station in response to an invitation 
85 the chairman of the Gas and Electricity Committee 
S uncillor Hartley Emmott) and the chairman of the 

ectricity Sub-Committee (Councillor Bibby), to witness 
the starting of the new engines by the Mayoress (Mrs. 
Dickinson). The ceremony, about which a few lines, may 
be written turned out a complete success, though the rattle 
of the valve gear of the older engines proved somewhat 
detrimental to speech-making. However, even this part 
of the programme was got through satisfactorily. 

After welcoming those present, Councillor BIBBY gave 
some interesting particulars concerning the progress of the 
undertaking. He had been connected with the station 
since its commencement four or five years back, but con- 
fessed to being rather dubious when the station started 
supply as to whether it would prove a paying concern or not. 
He was happy to say that an increasing profit year by year 
had dispelled any fears on that score. A great deal of the 
success attained might, he thought, be attributed to the 
efforts of their former engineer, Mr. Thursfield, and in no 
less a measure to those of their present engineer, Mr. 
Wright, who, he was sorry to say, was now about to leave 
them. They were greatly indebted to those two gentle- 
men. Councillor Bibby then quoted some figures from a 
‘souvenir description of the station showing the progress of 
the undertaking during its several years of existence, which 
figures we hope to give later on. The speaker added that 
the station had never had a better outlook since its inaugura- 
tion than at the present time. Councillor Bibby here called 
upon the Mayoress to start the new engines, at the same 
time presenting her, on behalf of Councillor H. Emmott 
and himself, with a memento of the occasion in the shape 
of a gold brooch modelled after the fashion of a valve 
wheel with a pearl centre. The brooch was suitably 
inscribed. 

The two new engines, designated respectively the 
“Emmott” and the Parsons, after Councillor H. 
Emmott (the present chairman of the Gas and Electricity 
Committee) and the late Councillor C. Parsons, who was 


for many years chairman of the committee, were thereupon 
started by the Mayoress. 

In moving a vote of thanks to the Mayoress, Councillor 
Emmott thanked those present for identifying his name 
with one of the engines. He also referred in appreciative 
terms to the valuable services rendered to the town by the 
late Councillor Parsons in connection with the electric 
far scheme. With reference to the type of engine 

opted for the new extensions of plant, the committee had 
visited many other towns in order to inspect different plante, 
and had also visited works at which engines were con- 
structed. But after inspecting the erecting shops of Messrs. 
Belliss and Co., and seeing engines there in different stages 
of construction, and examining the separate which 
ultimately made the whole, they decided that the Belliss 
was the type of engine best suited to their own require- 
ments, and had acted accordingly. The plant now installed 
would be sufficient to meet the demand for some time to 
come. Though there were 20,000 lamps, or their equiva- 
lent, connected to the mains, there was never more than 
50 or 60 per cent. on at any one time, so that one of the 
new sete would for a short time be capable of supplyin 
the demand. When electric traction took the place o 
the present system, it was proposed to employ 
the older plant to work the cars. The largest of 
these engines, which developed 250 h.p., would practi. 
cally suffice for the whole of the lines proposed at 
present, which would be worked by 20 cars, while the 
smaller engines were capable of working 15 cars each. 
These engines, being, as they were, coupled by means of 
ropes to the generators, were more suitable than the new 
direct-coupled sets for traction work, as they were more 
flexible, and therefore better suited to the fluctuations of 
load which were inevitable in traction work. The present 
plant was capable of supplying current to 26,000 8.0. p. 
lamps, while the station afforded room for a further four 
sets of the type and capacity of the new ones. 

After this vote had hess duly seconded, it was briefly 
responded to by the Mayor on behalf of the Mayoress. 
An inspection of the station then took place, after which 
a very substantial meat tea was served at the town hall, 


FORTHCOMING EVENTS. 


Fripay, Nov. 24. 


Institation of Mechanical Engineers.—At 8 p.m., paper on 
„Openings for Mechanical Engineers in China,” by Lord 
Charles Beresford, C.B., M.P. 

Electro-Harmonic Society.—At Café Monico, Piccadilly, ladies’ 
night concert. 

Physical Socoiety.—At 5 p.m., at Burlington House, papers On 
the Conductivities oF Certain Heterogeneous Media for a 
Steady Flux having a Potential,” and ‘‘On the Thermal 
Conductivities of gflixtures and of their Constituents,” by 
Dr. C. H. Lees. 

Monpay, Nov. 27. 


Society of Arta. —At 8 p. m., Cantor lecture. 
‘‘Enamelling upon Metals, by Mr. 
Cunynghame. 


Second lecture on 
Henry Hardinge 


Tuespay, Nov. 28. 

Manchester Society of Junior Engineers. — Paper on 
„Aluminium: Its Treatment and Use as Applied to 
Electrical Engineering,” by Mr. J. H. Henderson. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Further discussion on papers on The Waterloo and Oity 
Railway,” by Mr. H. H. Dalrymple-Hay, and The Electrical 
Equipment of the Waterloo and City Railway,” by Mr. 
Bernard M. Jenkin ; and, time permitting, a paper will be 
read on Combined Refuse Destructors and Power Plants, 
by Mr. C. Newton Russell. 

| Tuurspay, Nov. 30. 

Institution of Civil Engineers. —At 8 p. m., short address by 
Sir Douglas Fox (president) to the students, and a paper on 
„Bridges for Light Railways, by Mr. L. H. Rugg, student. 

FRIDAY, Dec. 1. 

Institution of Junior Eogineers.—At 8 p.m., ab Westminster 
Palace Hotel, paper on Natural Methods for the Purification 
of Water-Carried Sewage,” by Mr. G. Dryedale Sweetman. 

Institution of Civil Engineers.— At 8 p.m., students’ meeting. 

SATURDAY, Dec. 2. 

Institution of Junior Engineers.—Visit to Sutton Urban 
District Council sewage dis works. Train from Victoria 

and London Bridge at 1.15 and 1.50 respectively. 
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THE PRESIDENT'S ADDRESS. 


“ For I dipt into the future, far as human eye could see, 
Saw the vision of the world, and all the wonder that would be.’ 


A prophet should prophesy. A logician is some- 
what akin to a prophet, and draws conclusions. 
These are correct according as his premises are 
correct, though it 1s not always easy to be quite sure 
of major or minor, hence the syllogism may not 
commend itself to everyone when complete. Prof. 
Thompson in his presidential address is nothing if 
not a logician. He gives us a good many conclu- 
sions, though not always the premises that have led 
him to these conclusions. There will be few who 
care to dispute nineteen-twentieths of these con- 
clusions, but the twentieth will be voted hasty 
and incorrect. The address teems with conclu- 
sions in the nature of prophecies as to the 
trend of the latest practice and the practice 
that assuredly will be. In most of these Prof. 
Thompson is merely concreting the opinions that are 
rife in the minds of men who stand in the foremost 
ranks of the profession. This excellent address, 
however, contains two points to which exception 
may reasonably be taken, and we trust that each 
will be revised before the address is printed in the 
Transactions. In the first place, Prof. Thompson 
directs attention to his suggestion in 1893 for 
increasing the speed of long-cable signalling by 
attacking the problem in the middle rather than at 
the two ends. This was no new suggestion in 1893, 
and although Prof. Thompson might well be unaware 
of it, Mr. Desmond Fitz-Gerald had years before 
that date not only made the suggestion, but 
carried out a long and costly series of experi- 
ments extending over a period of time to be 
counted by years. A fairly large number of people 
were perfectly conversant with these experi- 
ments and their results. If any statement is 
ever made about these experiments, it will be found 
that the trouble not overcome was that introduced 
by the inductive action of a cable. The experi- 
ments were, we believe, carried out with conductive 
resistances equal to those of Atlantic cables, and 
some artificial inductive capacities in use at the 
school in Hanover-square. Of course, no artificial 
capacity can be used exactly to counterfeit the capacity 
existing in a cable, but for experimental purposes 
there is no other method of representing a cable. 
Prof. Thompson has certainly put forward the real 
problem, and we only refer to the matter to place the 
claims of Mr. Fitz-Gerald in their due position. The 
second point to which attention is directed is of a 
much greater controversial character, and our views 
are diametrically opposed to those which appear to 
be indicated in the address. The particular sentence 
to which reference is made reads as follows: Those 
cities and towns which, like London, Birmingham, 
and Cambridge, have waited before erecting over- 
head lines, will have justified their waiting attitude 
when they can point to examples of the successful 
surface-contact roads at Monaco, at Tours, and, 
lastly, at Paris.” It is well-known fact that we 
have been somewhat ardent advocates of the surface- 
contact system, therefore it is not with the system, 
but with the sentiment, we find fault. That 
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a president of the Institution should suggest, or 
seem to suggest, should praise, or seem to praise, 
the waiting game is incomprehensible. Suppose 
that all towns had waited, and none had installed 
the overhead or the conduit system, would a surface- 
contact system have been evolved ab initio? It is 
doubtful. It has been designed to overcome troubles 
arising where the other systems are used, and had 
they not been used the troubles would not have 
been felt. Instead of sanctifying waiting, it should 
rather be damnified, and every authority urged to 
take the best that is upon the market at any given 
moment. Of course, in this age of improvement, 
and especially during the early years of an industry 
like that deemed electrical, apparatus adopted must 
grow old quicker than when the industry is in 
maturer stages. It is just the use of imperfect 
apparatus, together with the belief in its capability 
for improvement, that leads to improvement, and, as 
we say, unless use takes place improvement is impos- 
sible. That one sentence in a presidential address, 
if allowed to remain after further thought, will do 
more harm to the industry than the cry of hundreds 
of councilmen and vestrymen to the effect of its 
being still “in its infancy.” Does Prof. Thompson 
imagine for a moment that his or any other surface- 
contact system is perfect? It is not; and from his 
own lips, why should not authorities taboo it, and 
wait, Micawber-like, for what in the future will turn 
up? The question to be considered is not perfection 
or imperfection, but simply, Is what is now offered 
better than what has gone before? and not, Is what 
is now offered imperfect compared with what may or 
may not be offered a quarter of a century hence? 
Delete the sentence quoted above—second thoughts 
are often the best. With the exception of the two 
points we have mentioned, Prof. Thompson deserves 
the heartiest thanks of the profession for his excel- 
lent résumé of the present position of electrical 
matters and the tendency of the practice in the 
immediate future. We commenced with a quotation 
from Tennyson, and with another we may finish, for 
it states what is true: | 


Science moves but slowly, slowly creeping on from point to 
point.” 


QUESTIONABLE SPECIFICATIONS. 


From the correspondence which appears in this: 
issue, it will be seen that the questions raised by the: 
letter of the British Insulated Wire Company in our 
last issue have passed from the position of newspaper 
comment to that of legal arbitrament. It is, perhaps, 
needless for us to say that when we receive corre- 
spondence from well - known, highly - respected, 
responsible firms or individuals, we rely upon the 
statements made as being absolutely true in 
substance and in fact, and any comments of ours 
upon such correspondence are made upon that 
supposition. Life would not be worth living, and 
certainly newspaper work would be rendered 
impossible except upon those lines. The duty 
of responsible journalists is to obtain the truth, to 
avoid personal bias, and to insist upon fair play all 
round. That has always been our policy. This 
policy, indeed, may be summed up in the motto, 


“ When necessary, hit out, hit hard, but hit fair.” 
Our comments upon the statements given by the 
British Insulated Wire Company must stand or fall 
according to the truth or falsity of those statements, 
and this is now the question to which a legal test 
has been applied. It will be seen that Mr. Parshall 
meets one of the most important points with a 
direct contradiction, and we sincerely trust that he 
is right, and our comments on this point wrong. 


— —— 


CORRESPONDENCE. 


“t One man's word is no man’s word, 
Justice needs that both be heard.” 


FOREIGN COMPETITION. 


S1rR,—With reference to the letter of the British Insu- 
lated Wire Company, Limited, appearing in the issue of your 
journal of the 17th inst., our clients, the National Conduit 
and Cable Company, instruct us to state that the facts 
alleged therein are inaccurate, and the conclusions drawn 
are misleading ; and we have already, upon their instruc- 
tions, commenced an action for libel against the British 
Insulated Wire Company, Limited. l 

We are to ask you to be good enough to insert tbis 
letter in your next issue, tbgether with a statement that 
your journal must in no sense be taken to concur in the 
imputations or purport of the British Insulated Wire 
Company's letter.— Yours, ete., 


RENSHAW, KEKEWICH, AND SMITH. 


2, Suffolk-lane, Cannon-street, E.C., 
Nov. 20, 1899. 


Sır — My attention has been called to certain statements 
made in your journal. Any statement that either I or my 
assistants gave or was asked to give the National Conduit 
and Cable Company any assistance in either securing or 
completing the Dublin contract is absolutely and wholly 
false. I shall give this matter proper attention imme- 
diately I return to England.— Yours, etc., 


H. F. PARSHALL. 
Cunard R. M. S. Campania,” 
Queenstown, Nov. 19. 


KINGSLAND SYSTEM. 


SIR, —On p. 611 of your last issue I notice a paragraph 
headed Another Contact System, and I am writing 8 
respecting this, as there appears to be some confusion as 
to the author of this system. 

It is already patented by Mr. William Kingsland, of 8, 
Bream’s-buildings, Chancery-lane, London, and is the sole 
property of Mr. F. S. Bolton, of 15, Broad-street, Birming- 
ham, and the patentee. 

No syndicate has been formed at present to pioneer it, 
but a trial section is being put down in Wednesfield-road, 
Wolverhampton, on the land of the Electric Street Car 
Company, who are doing the work for the two gentlemen 
already mentioned. 

The Wolverhampton Corporation made the offer to put 
down a section of this system on a length of their present 
tramway, but as we preferred waiting until we had made a 
practical trial which would embrace most of the difficulties 
to be met with in the ordinary street work, we did not 
feel justified in accepting this offer at present. The idea, 
however, is now before most of the chief corporations in 
the country for consideration, and it may interest you to 
know that as far as can be seen at present all mechanical 
difficulties have been overcome, and the cost is also found 
to be, if any thing, cheaper than the overhead. i 

I have felt it necessary to traverse your article, as the 
credit of the idea has been assigned to the wrong person. 
Yours, etc., 

ROBERT BROWN. 

Birmingham, Nov. 20, 1899. 


7 


This 
the gzurface- contact method, as is evidenced by the patent 
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THE KINGSLAND CONTACT SYSTEM. 


As will be seen from our correspondence columns, the 


contact system of electric traction to be tried shortly at 


Wolverhampton is the invention of Mr. W. Kingsland. 
gentleman has for years taken great interest in 
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Fie 1.—Section of Switch Box for the Kingsland 
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Contact System. 


records. In 1898 we were allowed to inspect à model of 
an electric line equipped with a contact system of Mr. 
Kingsland’s design, but in this case the switches 
were worked electrically. A full description of this 
early device will be found on p. 423 of vol. xxi. 
of the Electrical Engineer. The system now to be 
experimented with on a private track in Wolverhampton 


relies entirely on mechanical means for switching in and 


. 


out of the studs in the roadway. Thus Figs. 1 and 2 show 
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. diagrammatically one of the switch boxes with the star- 
wheel which operates the switch. The finger which pro- 


jects down into the slot and engages with the star-wheel is 


shown in Fig. 3, while Fig. 4 is a section of the track and 


conduit. 


The connections required with this system are 
simple, and yet the one motion of the star-wheel is suffi- 
cient to put in circuit the stud the car is just coming over, 
and to disconnect the stud it is leaving. This is managed by 


having sectional mains between the adjacent studs, as shown 
in the diagram (Fig. 5). If it could be arranged that the cars 
going in opposite directions should run alternately over 
the same lines, one sectional main would suffice. The 
switch may be constructed in commutator form, consisting 
of a cylinder of insulating material covered on three-fourths 
of the cireumference with a metal plate, m. Two such 
cylinders, C! C? or C3 C., are mounted together on a spindle, 
to which is also fixed the spur wheel, WI or W?. Pressing 
against each cylinder at opposite points are contact brushes, 
a b, cd, e f, g h, and these brushes are in metallic connec- 
tion through the terminal blocks at the base of the switch 
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Fie. 8. 


with the main and branch conductors. The whole arrange- 
ment is supported by a frame of insulating material. 
As these sectional mains are never required to carry more 
curreut than is necessary for one car at a time, they 
may be of comparatively small size, and will add 
but little to the cost of the system. If the arrangement 
of conductors, as given in Fig. 5, be now traced out, it 
will be seen that every contact stud is insulated from the 
main, M, at one point or another of one or other of the 
switches. Let us suppose, however, that a car is running 
over the stud S!, and that the runner is just about to 
reach the stud 82. If, at the moment the runner actually 
touches S?, we give a quarter turn in the direction of the 
hands of a clock to each of the four commutators repre- 
sented as midway between S! and 82, we shall effect two 
things: (a) we shall cut off the stud S! from its present 
connection with the sectional main S Mi (through which it 
has been taking the current) because the brush e will be 
placed on the insulating portion of the commutator ; and (ò) 
we shall connect the stud S? with the main, M, through the 
contacts a and b, the next sectional main, S Mi, and the 
contacts e and f of the next switch, which is already in 


position. In a similar manner, when the car is passing 
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Vie. 5.—Diagram of Connections. 


from 82 to 8s, a quarter turn of the switch lying midway 
between S? and Ss will disconnect S? from the i 

main, S M?, at the contact brush e, and will connect the 
stud Ss through a and ò of the commutator, C!. The 
same process will take place if the cars are run 
in the opposite direction, and also when another 
car follows the one which has just passed. It will 
be seen that the arrangement of conductors and con- 
tacts is such that when one of the sectional mains is 
connected at one end to the main, M, it is (in any of the 
four normal positions of the switch—that is to say, at each 
quarter turn) insulated at the other end; and also that 
when one sectional main is connected to the main, M, the 
other js always insulated from it. One or other of the 
two sectional mains is therefore always available for a car 
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running in either direction. By giving a quarter turn to 
one set of commutators we disturb the normal insulation 
of one particular stud, but as soon as the next switch is 
operated (or the same switch in the case of a car backing) 

e normal state is restored. 

It will be seen that in this way safety is obtained and that 
several mechanical advantages are gained. Thus the finger 
can be placed at the centre of the car and can be rigidly 
attached to the truck. The mechanical difficulties in the 
construction of the star-wheel to withstand the shocks from 
the finger will need careful attention, as will also the 
details of the switch gear and the containing boxes. The 
inventor of the system has furnished us with estimates of 
the cost of equipping a mile of line, but this we prefer to 
omit ae from actual experience the figures have been 
revised. 


SAFETY WITH OVERHEAD WIRES. 


In our issue of Sept. 8 we commented unfavourably on 
an arrangement owned by the Gesellschaft fiir Strassen- 
babn- Bedarf, of Berlin, for protecting the public from shock 
in the event of an high-tension overhead wire breaking. 
Our comment was as follows: The whole object of the 
invention is to ensure that immediately the tension is taken 
off the wire owing to fracture, the loose ends shall be dis- 
connected from the source of supply. From the descri 
tion and illustrations given in our contemporary this would 
moat certainly happen, but yet there are in the invention 
auch grave faults electrically that we do not anticipate the 
invention being used commercially. The insulator support- 
ing the wire is provided with several collars and rings, on 
which there are two projecting hooks placed one in each 
direction along the line. These hooks are placed with the 
projecting prong downwards, and are so designed that the 
shackle on the end of the wire is only kept upon the hook 
by the wire being stretched tight. In order that this may 
be the case, it is not rigidly connected to the shackle, but 
is twisted round it with a bellhanger joint. As soon then 
as the wire is broken the shackle assumes a practically 
horizontal position and slips from the hook, in this way 
disconnecting the broken wire. When, however, one 
comes to count up the number of contacts on each insulator, 
we find that there are four loose contacts at each support 
maintained by the straining of the wire and one fairly good 
contact between the rings round the insulator. We are 
5 sure that in a few years these connections would 

the cause of very numerous breakdowns, as, owing to 
oxidation of the surfaces employed, great local heating 
would be set up if any appreciable current be used. In 
fact, the idea is an obvious one to any electrical engineer, 
who, however, would be bound to reject it as soon as 
thought on account of these contact troubles.” 

We noticed the apparatus in Dingler's Journal, and now 
find that in certain details we were misled by the drawing. 
The illustrations produced herewith (Figs. 1, 2, and 3) show 
the apparatus as it is actually used. It will be seen from 
these that the bellhanger’s joint is not relied on for contact, 
but that the end of the wire is brought round and soldered to 
the shackle. Mr. Otto Bohn has in a letter appearing also 
in Dingler’s Journal stated that in practice no trouble has 
arisen from the contact surface between the shackles and 
the hooks on the insulator. His letter concludes as follows: 
“ The explanation is to be found in the fact that the surface 
on which the contact is resting is 15 times larger than the 
section of the conducting wire. The words ‘loose contacts 
are not well chosen, the contacts being under continuous 
pressure owing to the natural strain of the wire. I again 
mention, as pointed out in the description, that the contact 
is improved by placing tinfoil in between the parts. The 
whole appa consists of bronze, and is completely tinned. 
It is an old experience in practice that points of contact being 
continuously under a certain pressure, as is the case in this 
instance, are not subject to the influence of air, light, 
or water, oxidation therefore being impossible. Neither 
wearing away, and destruction of the surfaces of the con- 
tacts of the new apparatus, nor heating of same even with 
currents corresponding to the cross-section of the wire, haye 


been observed it practice. I have had plenty of oppor- 
tunity of investigating the apparatus during a period of 
two years. ny miles of high-tension lines equipped 
with the new apparatus have been examined, partly under 
very unfavourable conditions, after having had convinced 
myself of the fitness and safety of this apparatus. In 
consequence of these favourable results, important elec- 
trical companies—amongst others, the well-known Union 
Elektricitaete-Gesellschaft, of Berlin—have adopted this 
apparatus in great quantities for their lines. I think 
this is the best proof of the utility of this new appa- 
ratus, it being evident that such firms would not adopt 
new inventions without previously having convinced them- 
selves of their satisfactory working. In conclusion, I beg 
to mention that the new apparatus has shown in practice 


many advantages besides those pointed out in the descrip- 
tion in Dingler’s. For instance, the high-tension lines 
equipped with the new apparatus never failed in the event 


of a wire having broken down. Repairs could always be 
done very easily. Even during the heaviest storms we 
never observed the slightest inconvenience, whilst the 
guard nets in the neighbourhood caused many disturbances, 
n the event of wires having broken down on high-tension 
lines equipped with guard nets, all lines have invariably 
been interrupted by earth current, whilst earth current has 
never been produced on the lines equipped with the new 
apparatue. The lines have remained in complete working 
0 er with exception of the small part where the wire broke 
wn.” 
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Fics. 1, 2, AND 8.—Plan and Rievation of the Insulator and Shackles, and 
Details of the Hooks and Supporting Rings. 


This letter was brought to our notice by Messrs. Bergtheil 
and Young, who have been appointed agents in England 
for this apparatus. We, therefore, asked this firm to obtain 
for us some details as to where the apparatus had been used 
in Germany, and as to the length of time the contacts had 
been ander trial. From the information now furnished to 
us we gatber that three or four years both Messrs. 
Siemens and Halske and the Allgemeine Elektricitite- 
Gesellschaft used safety couplings involving similar contact 
surfaces. The new . as illustrated above, has 
been in practical use for periods varying ap to 15 months 
without complaint. The lines using it for this period 
were fixed trom Neusalz to Oppach by Mr. Hermann 
Backstein, of the Electricitate-Werke at Oberlausitz. The 
length of the work was about 14 miles, and five line 
wires were employed, each of 50 square millimetres 
in section. These necessitated the use of 505 of the 
devices, and we presume that the lines were each divided 
into 100 sections. The same engineer has equipped, or is 
about to equip, a total of 12 miles of route with the device. 
The largest user of this safety appliance will, however, be 
the Union Elektricitits-Gesellschaft, of Berlin, as this com- 
pany bas on order some 5,000 insulators and shackles for 
some 30 miles of route, mostly requiring six line wires. 
From this it will be seen that the device is receiving the 
support of first-class firms in Germany, and we trust that 
the prophecy as to tbe deterioration of the contact surfaces 
with time will prove to be false. The fact that all the 
surfaces are tinned without doubt is of great service in 
preventing electrolytic action at these contacta. 
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RLECTRIC TRACTION IN JAVA. 
(Continued from page 619.) 


Great care was bestowed upon the steam and other pipes, 
ample provision being made for expansion. To this end 
the steam-traps were mounted upon ball bearings, while all 


wound for a terminal potential of 500 volts. The engines, 
which were supplied by the firm of McIntosh and Seymour, 
are the firm’s speciality for traction work and are of 
the horizontal tandem compound type, yee an output 
of 150 h. p. at 235 revolutions per minute. is type of 
machine two flywheels, of which the one serves as the 


> 


a > s 
* 
* * 2 E = N 
41 a % er A Pe. 
A -a P — < k 


2 
` 


1 es ‘ 
e 
* 70 1 

ee Alam Hert OT ees 
` 22 F 


Mi x 9S, z i ti 
Zee 
. 222 « a —— a 


~ ps : : 
bs rT e i 
i The 


> - 


Fic. 8.—Iaterlur of Engine. Room, Batavia. 


bends are of copper. The steam-pipes are further provided 
with a covering of non-conducting material. The stop 
valves to the engines are reached from a gallery, shown in 
Fig. 8, which runs the length of the engine-room. Each 
branch pipe to the engines is also fitted with a water 


main belt pulley and the other to drive the governor 
belt. The machines are arranged to work with or without 
condensers, the change over from the condensers to the 
exhaust direct into the atmosphere being arranged for by 
a three-way valve. 


The surface condenser is of the 


Fic, 9.—Interior of Kepalring Shop, Batavia. 


separator immediately above the cylinder in order to 
ensure a supply of the driest possible steam to 
the engines. The engine-room, which is shown in 
Fig. 8, contains three steam sets, each consisting of a 
150-h.p. compound tandem steam-engines, coupled by 
means of a belt to a six-pole continuous-current generator 


Worthington type, the combination of the circulating and 
condenser pumps with the tube condenser being very neatly 
arranged. The condensed steam is conducted to two filters 
from which it flows to the tank in the pump-room pre- 
viously mentioned, to be reabsorbed by the boiler feed panpe 

y 


The dynamos are driven from the engine flywheel 
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means of perforated leather belting 1ft. 5}in. wide. 


— r 


It 
was intended originally only to cement the joins in the 
belts, but it was found that this method of joining was not 
sufficient under the prevailing climatic conditions, therefore 


ampere-meters, and. lightning arresters are provided for 
each of the several lines comprising the system, besides 
which an insulation tester is attached to the switchboard. 
This allows of the main switch being opened and the 


= 


Fra. 10.—Car with Car-Sheds in Background, Batavia. 


the belts were sewn in addition, and have so far answered 
their purpose admirably. The dynamos, which were 
supplied by the Union Elektricitats-Gesellechaft, Berlin, 
are of the firm’s compound-wound traction type. When 
running light they generate a terminal potential of 500 
volts, and on full load at 600 revolutions per minute a 


current of 200 amperes at a terminal potential of 550 volts. 
An arxiliary switchboard is provided for eich machine, 


Roa0_ Levin 


machines run up ona water resistance to test their capacity. 
There is room in the engine-room for a fourth steam set. 
A portion of the current generated is utilised for lighting 
the buildings and driving a 7-b.p. electromotor in the 
repairing shop, besides the 3-b.p. motor which in its turn 
drives the economiser scrapers. The lighting of the 
premises is arranged for partly by means of Jong-burning 
arc Jumps, of which five are at present installed. These 


ree! r ̃ ̃ — — ——— 


FIGS. 1 AND 2 — Section and Elevation of the Edinburgh Mains. 


from which the current is conducted through the ’bus bars 
to the distributing switchboard. The machines are run in 
parallel, and each circuit is provided with fuses, maximum- 
current cut-out, shunt circuit regulator, besides an ampere- 
meter and voltmeter. 

From the distributing switchboard tbe current is con- 
ducted by eight feeders to a corresponding number of 


feeding points along the route, being, however, metered . 
Separate switches, fuses, | 


before it leaves the station, 


are of a special type, manufactured by the Union 
Elektricitats-Gesellechaft, and burn for 100 hours on 
110-volt circuits. The repairing shop, together with 
the stores, smithy, painting shop, and carpenters’ shop, 
form an extension of the car-shed, which has a length 
of 79 yards. The repairing shop (Fig. 9) provides accommo- 
dation for four cars and contains two pits, besides all the 
necessary machinery even for extensive repairs. All these 


machines, including various lathes, boring tools, a planing 
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machine, a hydraulic prees for pressing wheel rime on er 
off, shearé, punching tools, etc:, are driven—indirectly in 
the case of the hydraulic press—from the 7-h:p. motor, 
which is placed in a small purtitioned-off room for protec- 
tion. Minor arrangements and machine tools have also 
received ample attention, making the workshops complete 
in every detail. 


Cor STRIP . 


STONEWARE INSULA 


---p 


PLAN OF 
Fies 3 AND 4. — Details of the I: sulatore and Supp rts 


i 
INSULATOR & CAP 


The car-sheds consist of two bays covered in with semi- 


circular 


ee f co 
Each of these bays provides aceommodation for three lines 


of about 80 yards in length, so that room is afforded for main feeders the use of 


22 motorcars and 22 trailers. Pits to facilitate inspection 
of the motor equipment, etc., of the cars are also provided. 
All of these lines are equipped for electrical working, as 
likewise the lines leading to the repairing sbop, turn-table, 


Figs. 5 AND 6.—Pian and Elevation of Subway and Co.nections to Generating 
Station, 


painting shop, and joinery. The network of span wires, 
trolley wires, and feeders to the sheds is, therefore, rather 
complicated, ae apparent from Figs. 10 and 3. 


(To be continued. ) 


' EDINBURGH MAINS. 

With respect to our recent description of the electrical 
machinery being laid down at the Macdonald-road station, 
in Edinburgh, it must occur to the reader that enormous 
sections of copper will be required to transmit the ultimate 


power developed at this station to the general network 


outside. We are now able, through the courtesy of Prof: 
Kennedy, to give details of the conduit which it has been 
deemed advisable to build for these trunk mains up the 
streets adjoining the station. Figs. 1 and 2 show a section 
and side elevation of this conduit, which, it will be observed, 
is made amply large enough to allow of easy accees to the 
conductors when in position. 


The details of the method 


LONGITUDINAL ELEVATION 


of supporting the insulators are given in Fige. 3 and 4, 


iron, as shown in Fig. 10. | while Figs. 5 and 6 show the method of connect- 


to the central station. For these 
insulated cables has been 
entirely abandoned in favour of ieee copper strip 
supported on stoneware insulators. These insulators are 
bolted on to channel irons placed at intervals of 10ft, 
along the conduit. The standard size of strip used is 2in. 
broad by jin. thick, while the number of strips with any 
particular feeder is varied in accordance with the load on 
that feeder. It will be seen from tbe drawings in Figs 3 
and 4 that the copper is supported in metal caps, which 
are secured on to the stoneware insulators by means of 
bitumen. In the usual way these caps will provide for 
three strips each jin. wide, but when a smaller number is 
used they can be kept in a vertical position by means of 
wedges or by an increased thickness of the raw hide or 
leather packing, shown in the illustration. All the iron- 
work used in tbis conduit is galvanised. 


ing tbis subwa 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
uf a practical character relating to central-station work, 
tramway work, or eonstruction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is eonsidered 
when marking the relative values of these answers. 


QUESTIONS. 

221. Are there any recognised rules for rating the capacities of 
switches and fuses’? Should a five-ampere 200-volt fuse be 
designed to break circuit wjthout injury to itself when 
‘‘shorted ” across a 300-volt machine? How many per 
cent. overload in pressure and current should a good awitch 
be capable of opening without continued arcing ?—DISPAR. 

222. What are the economic objections te throttle - valve 
governors, and how are these overcome by the using of 
expansion governors 7—T. S. 


ANSWERS. 
Question No. 215.—Give particulars of a simple and effeetive 
method of separating oil from the condensed water from 
a surface-condensing engine before turning it into the town 
drains, where oil would be objected to. Oan this be done 
automatically without using mechanical power 
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Best Answer to No. 215 (awarded 108.).— The simplest, 
cheapest, and most efficient way to separate the oil from 
the water coming from a surface eondenser is to pass the 
mixture into a tank, as shown below, where the pipe A 1s 
attached to the condenser, and B is the overflow. Water 
will always be in this tank, and ite level will never be 
higher than the highest part of the pipe B. Any oil passing 
into this tank will float to the surface of the water, and so 
be unable to pass into the pipe B. It will, therefore, be 
retained in the tank until it is drawa off by the tap, C. If 


the oil is required quite free from water, this tap must be 
arranged as shown, with a slight inclination back, so as to 
allow water to drain out of it into the tank. Sometimes 
these tanks are furnished with baffle plates, so that the 
surface of the water must pass over one and under the 
next, but if the inlet and outlet pipes are arranged as I 
have shown, I do not consider an elaborate system of baffle 
plates necessary. Small pipes should not be used, because 
it is advisable not to have any sharp current movement in 
the water, so that the oil may easily rise to the surface and 
stop there. This tank should be covered over to keep dust 
and dirt out.—F. G. A. 


Answer to No. 215 (awarded &s.).—If the object of freeing 
the water from oil were merely to protect the town drains, 
there should be little difficulty in effecting this without 
using mechanical power, A simple, cheap, and efficient 
way to trap the oil before turning the water into the drains 
would be to lead it into a square tank, with the inlet near 
the top and the outlet at the bottom, this tank being filled 
with riddled clinker, which is quite a suitable medium for 
intercepting the oil and grease which is contained in the 
water. Care would have to be taken that the clinker used 
was not in too small pieces, as the water would not readily 
333 through under these conditions. This tank could 

e very easily emptied and refilled with fresh material by 
having it made with one side hinged at the top, and having 
& grummet joint all round, being screwed up tight by means 
of hinged bolts on the bottom and ends of the tank to 
engage with open ears on the movable side. By this 
arrangement the foul material could easily be removed, 
and the new charge be put in its place with equal facility. 


mn SN 


G CONDENSER 


OVERFLOW 
— 


A sketch of the tank is appended giving the general 
arrangement. Although not within the scope of the question. 
it may be said that it is of far greater importance to 
remove the oil from exhaust steam before it enters the condenser, 
than to take this precaution after a considerable portion of 
the oily matter has been deposited on the condenser tubes 
merely for the sake of protecting the town drains, which 
are not usually considered to such an extent. The oil 


getting into the qondenser tubes is a very serious impedi- 


ment to the maintenance of a good vacuum, and necessitates 
the frequent withdrawal of the condenser tubes for cleaning 
purposes. In the writer’s opinion it would be a much more 
serious matter to pass the oil through the condenser tubes 
than to run the risk of spoiling the drains with it, and if 
the oil were removed from the exhaust steam before it 
entered the condenser the effect would be to protect both 


the condenser and the drains, if the water were passsd into 
the latter. In the case of some of the water from the con- 
densers being used for boiler-feeding purposes, the oil would 
not be allowed into the boiler, which is even a more 
important matter than the condenser. There are several 
good forms of oil-traps for exhaust steam in the market, 
one of the best known to the writer being that invented by 
Mr. W. Crockatt, of Glasgow, and made by a firm in 
Greenock.—R. M. W. 


[N.B.—The addition of the clinker is a good feature, 
but the outlet from the bottom of the tank must be led 
so that the tank cannot be emptied or the oil will percolate 
through when the engine is standing.—ED. E. E.] 


Question No. 216.— Which is considered the best winding for 
direct-coupled lift motors, shunt or series 7 Also, 
which is considered the best pattern of starting switch and 
method of working same from cage ? 


Best Answer to No. 216 (awarded 10s.).—Ono this side of 
the “ herring pond” electric lifts have not been taken up 
very extensively as yet, and it may be said that they are 
scarcely out of the experimental stage. In America, 
however, electric lifts are employed in the majority of the 
‘“‘aky-scrapers, and there they may be considered as 
having, to a certain extent at least, reached a standard 
design. It is now generally conceded that the series- 
wound direct-coupled lift motor gives more satisfactory 
results than shunt-wound machines. A modification of the 
series-wound motor, which is favoured by a good many 
makers, is a machine wound. with the shunt coils of 
such dimensions that they are able to produce a 
sufficiently strong field to enable the motor to work 
at the normal load, an additional magnetising effect 
being obtained from a few coils in series with the 
armature, to assist the machine to start. These series 
coils are worked at a fairly high current density, but 
they only remain in the circuit long enough to enable the 
motor to reach its normal speed, when they are cut out by 
an automatic device. As most lift motors take about twice 
as much current at starting as when running, the advantage 
of such an arrangement as the above will be at once 
apparent, as the motor can be cheapened considerably by 
putting in the series winding, which gives the extra power 
just when required, and need not be made large enough to 
stand the current for more than about six to ten seconds, 
depending on the time the motor takes to speed 
up. It will also be noticed that at the time the 
motor is taking ite est armature current, this 
current can be made of the utmost utility for starting the 
lift. If the series winding were made large enough to 
carry the current continuously, it would in most cases be 
a needless expense, as very often when the lift is started 
the armature is often getting practically no current (when 
a balanced lift is used, as is generally the case). 

In a shunt-wound motor it is found necessary to keep 
the field magnets always excited, as when the field circuit 
is broken on stopping the cage, and then closed when 
starting, it is found that, owing to the field magnete takin 
a few seconds (more or less according to their soll induction) 
to come to their full strength, the motor has not the full 
strength of fiuld, and therefore the greatest available torque, 
when the latter is most required. Phis is where the value of 
series coils is felt, as these coils give a strong field due to the 
heavy starting current passing through them, and then 
when the motor has speeded up they may be cut out, the 
shunt circuit ‘having reached ite full current value by that 
time. The shunt winding need not be of such large dimen- 
sions with the above arrangement as would be necessary 
with a shunt motor pure aad simple. The saving effected 
by cutting off the magnetising current when the motor is 
at rest is often considerable where the lift is not kept very 
constantly employed. Of course, great care must be taken 
in designing :the shunt-breaking switch so as to take 0p, 
through a nob-inductive resistance or otherwise, the hig 
induced E.M.F. caused by self-induction of the coils. This, 
unless carefully guarded against, will break through the 
most carefully insulated coils, especially where the motor 
is run across the 500-volt “ outers.” of a continuous-current 
250-volt supply. 

The best form of starting switch (assuming that the 
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awitch for actuating the starting resistance is meant, and 
not the “reverser ”) is, in the writer's opinion, some form 
of switch which is not worked by the attendant, but is 
entirely automatic. Several very clever switches of this 
type are made, mostly by American firms. One very good 
switch which is gaining considerable favour in this country 
is shown diagrammatically in the accompanying figure. 


TO 
REVERSER 


This switch is of the magnetic typo, and is actuated by 
chain and sprocket gearing directly from the winding 
pulley of the lift, or from some of the gearing connected 
with that pulley. The coil, C, is wound for the voltage 
at which the motor is to work, and one terminal is 
connected to the reversing switch. When the current is 
switched on to the motor the coil, C, becomes energised, 
and when the current is switched off the motor the coil is 
also switched off. The pendulum, P, hangs loose on the 
shaft, Sh, and a carbon brush, C B, is arranged at the end 
of the pendulum so as to rub over the.contacte of the 
resistance. These contacte are provided with cross- 
connections, not shown on the diagram, the two sides 
being connected across, thus making both sides control the 
same coils whether the lift is running up or down. The 
disc (shown in the section) turns round with the shaft, 
which is geared by sprocket wheels and chains to the driving 
pulley of the lift, as before stated. When the pendulum 
angs down in the position shown all the resistance coils are 
in series with the armature, but when the current is switched 
on the disc is magnetised and the pendulum is oppositely 
etised, causing the two faces to come together at F. 
The motor having started slowly, the shaft, Sh, turns round, 
and with it the disc, which in turn, owing to the magnetic 
attraction, turns round the pendulum, cutting out some of 
the resistance as it turns, and thus gradually raising the 
speed until the 3 comes to the stop. At this stop 
it is checked, all the resistance being cut out, and the motor 
has reached ite speed. The two adhering faces simply slip 
one over the other. It will be seen that the above 
arrangement is bound to give a perfectly accelerated 
start. When the current is switched off the motor, 
it is simultaneously switched off the coil C, and the 
two faces being now no longer magnetised, the pendulum 
falls to its lowest position by virtue of its own weight, and 
inserte all the resistance in the armature circuit in readiness 
for a fresh start. The reversing switch used with the above 
controller is simply a multiple contact switch with sabe 
to withstand the constant wear of stopping an 
starting. It is worked by a hand rope from the cage, and 
is so geared to the brake strap that the action of closing the 
switch either way lifts off the brake at the same time, while 
opening the switch pute on the brake, thus stopping the 
motor at once. It will be seen that the form of controller 
described can easily be made to cut out the.series coils on 
the magnets after the motor has speeded up.— R. M. W. 


Answer to No. 216 (awarded 5s.).—To answer a question 
of this kind fairly without gratuitous advertising is all bat 
impossible. In the writer's opinion the answer to the first 
part should be neither, or rather “both.” In fact, there 
are very strong reasons for using compound-wound motors 
for such work. It must be taken for granted at the outset 


that the lift attendant must not be expected to do more 
than simply pull a rope or perform some equally simple 
operation. This at once precludes any regulation of speed 
of the lift by the attendant, and consequently points to 
the use of a shunt winding on account of the constancy of 
speed thereby attained. On the other hand, owing to the 
fact that the starting torque required by gearing of this 
character is always large compared with that required for 
actual running, and it is advisable to make the starting 
current as small as possible, there is strong reason for the 
introduction of a series winding. The motors should 
therefore be compound wound, the compounding to assist 
the shunt. 

A method of combining the above good features has 
been in use for some time by the Crocker-Wheeler Com- 
pany. Their “hoist motors are provided with a compound 
winding of an unusually large number of turns. Connec- 
tions are fixed at intervals on these coils to allow of their 
being cut out of circuit by the starting switch as it nears 
the end of its travel—in fact, they really form the last 
few sections of the starting resistance. As they are only 
in circuit for a short period at any one time, it is per- 
missible to run them at a very high current density, and 
therefore it is possible to produce a very large increase in 
the field strength, and consequent starting effort, without 
occupying a prohibitive amount of space by the additional 
windings. 

In the matter of starting and reversing devices, there 
are a few main principles which should be adhered to. 
Most of the methods in use have a rope passing through 
the cage and pulled up or down as required, either al 
by hand, or by intermediate mechanism on the cage. The 
limits of travel of the rope should be absolutely fixed by 
stops on the mechanical part of the apparatus, so as to 
prevent damage to the switch work. The only care 
required of the attendant should be that he shall not pall 
the rope from “Full on up” to Full on down,” or vice 
versa, without a pause between the movements. It is difficult 
to make this compulsory, but it can be ensured with 
ordinary care by causing a revolving weight to be lifted to 
ite highest position when the switch is on in either direc- 
tion, and to fall to ite lowest position when the switch is 
off. The necessary switching arrangements have been 
carried out in many different ways. Among others, the 
following, supplied in this country by the General Electric 
Company, is a good one. The reversal of armature current, 
etc., cutting out of starting resistance are performed by two 
separate pieces of apparatus. The reversing switch is geared 
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by sprocket chain tothe hand- rope mechanism in sucha way 
as to make a quarter turn in either direction from its central 
or off position. It is of the barrel type and similar to those 
used in street-car controllers where multiple breaks are 
made in the circuit to minimise the sparking at contacts. 
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The controller or device for cutting out the starting 
resistance, is driven by sprocket chain frum the shaft of the 
hoisting gear. The essential parts of the switch are shown 
in section in the accompanying sketch. From the front of 
a slate panel a bobbin is suspended carrying a coil which 
forms a “shunt” across the mains whenever the reversing 
switch is on.“ Under these conditions the iron 
“pendulum,” which is loose on the shaft, is sucked down 
upon the iron disc.“ The motor has started and the 
sprocket wheel is driven by its chain from the hoisting 
gear. The iron disc is rotated and carries round the 
pendulum with the carbon brush attached to it. The 
carbon brush is thus moved over the contact plates, 
cutting out the resistance between them until on the last 
contact it is brought to rest by a fixed stop, and slipping 
takes place between the disc and pendulum. As soon as 
current is switched off, the pendulum drops and all resistance 


is inserted ready for the next start. Duplicate contacts are 
rovided on each side of the middle, so that the same effect 


is produced whichever way the shaft rotates. 


A method of working which dispenses with both starting 
rope and attendant has been brought out by the Otis 
Company. A system of press buttons on each floor and in 
cago is automatically brought 
a luxury must necessarily be 


the cago is used whereby the 
to the floor required, but such 
somewhat expensive.—F. O. H. 


LIGHT RAILWAYS. 


At a recent meeting of the Little Weeton Parish Council the 
proposer scheme for an electric railway from Little Weeton to 

verley was considered. It was mentioned that there is again 
some likelihood of the Hull and Barnsley’s proposed extension 
A majority of members 
were altogether opposed to the light railway passing through 
e street and along the highway, and the clerk was 
instructed to write to Messrs. Bennett and Ward Thomas to 
the effect that the Council was of opinion that the line, as 


to Beverley coming before the public. 
the vi 


shown on the plan, would be dangerous to the public at large. 

The British Electric Traction Company, Limited, are apply- 
ing for powers to construct and work a light railway from the 
terminus of the Bradford trams at Dudley Hill along the old 
Roman road, through Drighlington, Adwalton, Gildersome- 
street, Bruntcliffe-road, through Morley to Churwell, with a 
branch at East Ardsley. 

The committee which has been formed to oppose the con- 
struction of a tramway or light railway across Blackheath, 
have received the following letter from the Light Railway 
Commission: With reference to your letter received here on 
Oct. 30, I am directed by the Light Railway Commissioners to 
inform you that in the event of the London County Council 

ing an application to the Commissioners for an order to 


authorise a light railway across Blackheath, the Commissioners | 
will in due course hold a local enquiry into the expediency of | 


granting the said application, notice of which they will be 
careful to send to you. At the enquiry it will be open to your 
committee to be represented by counsel or otherwise, and to 
call witnesses in support of your opposition, should they think 
it n todeso. After the ra again is made, and before 
the enquiry, it would be advisable that you should send to the 

mmissioners a detailed account of the reasons for your oom- 
mittee’s objection, and at the same time a copy of such objections 
should be sent to the promoters.” 

At the last meeting of the.Hornsea Urban District Council a 
letter was read from the Manchester Industrials Company, 
Limited, re the Hornsea portion of the Beeford to Hornsea 
light railway plans. The Coyncil decided to reply that a railway 
through the main streets would be detrimental. 

The Lewisham District Board of Works have referred to their 
Works Committee a letter from Messrs. Baker, Rees, and Co., 
atating that the South-Eastern Metropolitan Tramways Com- 
pauy intended to apply to Parliament in the ensuing seasion for 
powers to make a number of extensions of their existing tram- 
ways from their present terminus at the Black Horse Inn at 
Catford. The letter also stated that it was intended that these 

-should be electric tramways on the surface contact system, 
which would not involve the erection of overhead posts and 
wires 


A letter from the Board of Trade re the light railway has been 
referred to a committee of the Aldershot Council. 
A special meeting of the shareholders of the Cambrian Rail- 
ways Company has been oonvened to sanction an agreement for 
the construction and use, working, maintenance, and manage- 
ment of the Welshpool and Llanfair light railway by the 
-Cambrian Railways Company. 


THE TELEPHONES IN LONDON. 


The following carefully prepared report by Mr. T. W. E. 
Higgens to the Chelsea Vestry sums up very accurately the 
position of the National Telephone Company with respect 
to underground wires. The report is, however, more 
valuable because it discusses the advisability of overhead 
wires being put up in connection with the Post Office 
exchange. This, except in very scattered districts, does 
not show great faith on the part of the engineers in the 
prospects of the new system. While a few wires overhesd 
are perhaps necessary for commercial reasons, the new 
trunk lines and main connections to these should all be 
underground, The following is Mr. Higgens's report, 
which is dated Nov. 21, 1899 : 


In accordance with the Vestry's instructions, I had an inter- 
view with the engineer to the Post Office as to the application 
from the Postmaster-General to lay certain mains under the 
pavements in King’s-road, Fulham-road, and oman ieee! paa 
and also with reference to the circular forwarded to the Vestry 
by the secretary to the Post Office calling attention to the 
action of the National Telephone Company in laying mains 
under public roadways. The Post Office engineer informed me 
that it is the intention of the Post Office to establish a telephone 
system in competition with that of the National Telephone 
Company, and tor that purpose it was necessary to lay the 
mains applied for on Oct. 30. He further informed me that 
the Post Office would not necessarily confine themselves to 
undefground wires, but would, where they found it necessary, 
place overhead wires. It thus seems that when the National 
Telephone Company are spending large sums upon removing 
most of the dangerous and unsightly overh wires, their 
rivals, the Post Office, are about to put up more overhead 
wires at the public expense—a most undesirable state of affairs. 

As regards the Post Office circular and that department’s . 
relations with the National Telephone Company, I was informed 
that the company were licensed by the Post Office to transmit 
telephone messages, but were not authorised by the Postmaster- 
General to undertake any works under public roadways. As the 
Post Office circular is rather strongly worded, and to my mind 
confysing, I asked the National Telephone Company to explain 
their position towards the Post Office, and how it was they had 
obtained an agreement from us if the following paragraphs from 
the Post Office circular are correct. 

The paragraphs are as follows: 


‘No authority has at present been conferred by the 
Postmaster-General upon the company to exercise powers 
of constructing telegraphs in any part of the county of 
London. i 

“Until the company, 

(a) is endowed with the authority of the Postmaster- 
General, and 
„() has obtained the consent of the London County 
Council to the exercise of the powers conferred by 
the Postmaster-General’s authority, 
it commits a nuisance and is liable to legal proceedings if it 
' disturbs any street in London, even though it should have 
come to an arrangement with the road authority on the 
subjest.” 
The manager of the National pe joa Company called upon 
me with reference to the matter and explains the state of affairs. 
as follows: The company have been licensed by the Post Office 


fox some time and for this license they pay to the Postmaster- 


General 10 per cent. of their profits. Their agreement with the 
Post Office, he stated, was embodied in a parliamentary paper 
of Aug. 7, 1894, which contains, inter alia, these clauses : 


„And whereas, with a view to enable the company to transact 


‘telephone business within the areas hereinafter specified ” [the 


county of London is the first of these areas] ‘‘ efficiently and to 
the greater benefit of the public than heretofore, the Postmaster 
has consented to authorise the company (so far as he lawfully 
can or may) to exercise within the said areas the powers of the 
Telegraph Act, 1892,” eto. 

And (2) ‘‘ The Postmaster-General will from time to time, at 
the request of the company, authorise the company to exercise 
within any exchange area specified by the company all such 
powers of executing works . . . as are conferred upon the 
Postmaster-General by the Telegraph Acts, 1863 and 1878, and 
by ane 2 (but not by any other section) of the Telegraph 

ct, 1892.” 


These are the powers which the Postmaster-General has of 
opening streets with the consent of the local authority. 

The National Telephone Company say that, having this agree- 
ment with the Post Office, they obtained the sanction of the 
London County Council and our own sanction to laying mains 
under streets. In fact, the Vestry may remember that when 
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their agreement with the Telephone Company was under con- 
sideration, certain clauses were embodied in that agreement 
similar in every respect to the terms of the agreement between 
the National Telephone Company and the London County 
Council as set out in the printed minutes of that body. 

The Telephone Company further state that whenever they 
submit an application to the London County Council or any 
vestry they always submit a duplicate to the Post Office. They 
therefore consider the circular letter to be most misleading. If 
they Have not formally asked the Postmaster-General for his 
_ sanction, it is because they consider their agreement had given 
it to them. , i 
These graphs of the agreement seemed so clear that I 
thought the Telephone Company must by mistake have referred 
me to an obsolete agreement, and I therefore asked the secre- 
tary of the Post Office if the agreement they referred me to 
was the une now in force? He replied that it was only a draft, 
the original being printed at a much later date—viz., March, 
1895. On comparison, however, I find that the two are 
practically identical, the two clauses I have quoted being abso- 
lutely the same—in fact, the Telephone Company say the two 
agreements are identical, except as to two words, which do not 
Aflect the meaning in any way. ` l 

The Select Committee on Telephones of 1898 reported in 
favour of ‘ effective competition with the National Telephone 
Company by either the Post Office or the local authority, and 
the Act of 1899 was supposed to be the means of carrying out 
that policy. The present action of the Post Office, however, 
appears to foreshadow a policy of obstructing the Telephone 

ompany, in spite of their agreement with the company being 
obtained to enable both parties to co-operate in services to 
the public so as to set up a Post Office monopoly. This is 
much to be regretted. e means of communication are 
already much hampered by Post Office restrictions, and it 
will be a very serious thing if that Department were to obtain 
an absolute monopoly of all means of telephonic communication. 

As regards the applications to lay pipes in Fulham-road, 
between Fernshaw-road and Stamford Bridge, King’s-road 
(north side) between Anderson-street and Sloane-square, and in 
Cadogan-place, I think the Vestry should grant them, but at the 
same time should strongly represent to the Post Office how 
important it is in carrying out any telephone system in London 
to avoid the use of overhead wires. 


(Signed) T. W. E. HiacEns. 


PHYSICAL SOCIETY. 


At the ordinary meeting of this society, held in the physical 
laboratory of ‘the Central Technical College (by invitation of Prof. 
ave) on Nov. 10, 1899, Prof. Lodge, F.R.S., president, in the 

air, 

Mr. F. 8. Spiers read a paper on Contact Electricity.” The 
object of the paper was to determine in a more satisfactory 
manner than has bitherto been attempted the part played by the 
medium in the potential difference which arises when two diesimilar 
metals are put in contact. The first experiments were made with 
a piece of apparatus used by Profe. Ayrton and Perry about 
20 years ago. This apparatus, in which the metals in contact 


are capable of a rotation of 180deg. about a vertical axis, and are 


placed between two vertical inductors connected to a quadrant 
electrometer, was afterwarde considerably improved, and the com- 
pensation arrangement of Lord Kelvin was introduced so as to 
measure the potential differences by a null method. The metals first 
used were omg ieee and zinc, but on account of the low melting 
point of the latter metal it was replaced by aluminium. In 
order to try and remove the air-sheete which cling to the 
surfacee of the metals, the tube was repeatedly heated and 
exhausted, The potential difference between the plates was found 
to gradually fall as this was done. It was proved that this was 
due to the oxidation of the aluminium, for on cleaning ite surface 
the original effect was again obtained. Attempts were then made 
to remove the oxygen by displacing it with hydrogen, bub after 
four washings with pure dry gas and at low pressures there was 
still enough oxygen left to completely oxidise the aluminium. 
The oxide of aluminium is not decomposed by hydrogen at a 
bright red heat, It was therefore decided to substitute iron and 
burn out the oxygen with hydrogen, by encasing the lower part of 
the apparatus in a copper tube and heating to bright redness with 
a blow-pipe flame. By this means the value of the Volta effect 
between iron and platinum in an atmoephere of hydrogen was 
found to be 0,6 of a volt, the platinum being positive to the iron. 
This result is different both in magnitude and sign to that obtained 
when air is thé medium. 
The Chairman said he had given the subject of contact electricity 
some attention during the last 15 years, and the author had per- 
formed a valuable series of experiments which he should have liked 
to have eeen done several years ago. He had always felt that a 
vacuum would never geb rid of the condensed air films. The 
Baraieg oui procees used had provided the moat reliable results 
upon the subject. 
Dr. Lebfeldt pointed out that the action of hydrogen upon 
ferric oxide was a limited one, and that it was impossible to bring 


could be regarded as final. 


density and that the potential difference o 
approximately the same as the true potential difference It had 


about complete deoxidisstion in that manner. At a dall red- heat 
the ratio between the water vapour and oxygen present was about 


20 to 1. 


Prof. Perry expressed his interest in the experiments, but said 
that they had not affected his opinion upon the nature of the Volta 


effect. 


Prof. Armstrong said he was not wholly satisfied with the 
results, although a substantial approach to a solution had been 
made. The author had fally realised the difficulties of the experi- 
mente, but he had treated the matter as a surface-gas effect, and 
had not guarded against moisture. Gas must be both dirty and 
moist before chemical action could take place, and they could not 


expect to arrive at a solution of the problem until they had 


removed not only oxygen but dirb and moisture. Ib was 
impossible to completely exhaust the apparatus, and a number of 
molecules must always be left which was more than necessary to 
produce the Volta effect. Moisture could never be got rid of by 
exhaustion. The method of Dewar of using liquid oxygen or 
liquid hydrogen would get rid of gases and water vapour, and in 
that manner it would be possible to perform experiments which 
If the effect disappeared at low tem- 
peratures, it might be urged that the temperature was too low for 
it to be prodaced. The author must have been dealing with 
combination effects, for ib had been proved that hydrogen alloyed 
both with platinum and iron at a dull red heat. 

Mr. Cooper said he would like to see the experiments repeated 


after precautions had been taken to remove nitrogen from the 
apparatus. 


Prof. 8. P. Thompson said he had recently taken part in a 


discussion upon the subject with some earnest followers of the old 
contact theory. They upheld that the property of metals which 
determined the potential difference when two were put in contact 


was as fixed and definite as other physical properties, such as 


rved in air was 


been agreed to call the former the apparent potential (difference). 
The real Volta effect was near to the effect observed in air. In 
circuits formed of metals there were other E.M.F.’s of the order 
of a millionth of a volt. The chemical E.M.F.’s in a circuit 
were of the order of a volt. The value of the Volta effect derived 


from thermo-dynamical considerations concerning the Peltier effect 


was much smaller than observed chemical potential differences. 
If, however, they took into account not only the Peltier effect, but 
aleo the Thomson effect, they would have other terms entering 
into the equations which might tend to give a value more nearly 
equal to a volt. In observing chemical E.M.F.’s, the Peltier effects 
did not come into the question because of their smallness compared 
with the value of the chemical effect. 

Prof. Perry pointed out that the Peltier effect was not distinct 
P the Volta effect, bub was simply the differential coefficient 
of it. 

The Chairman said that if a circuit containing Peltier effects 
were treated thermo-dynamically, as if it were a reversible heat 
engine, they would arrive at an equation connecting the value of 
the Peltier effecte with the rate of charge of the whole E.M.F. in 
the circuit with temperature. The E M.F. which charged was 
not necessarily the Volta effect. 

Prof. Perry said he thought it was. 

Prof. Ayrton suggested that an advance might be made in the 
theoretical side of the question if the chairman were to put in 
writing his objections to the etatement that the E. M. F. concerned 
was the true Volta effect. The extent of the Peltier effect proved 
the variation of the Volta effect with temperature, bub because it 
was emall it did not necessarily follow that the Volta effect was 
small. Where the Volta effect was a maximum or a minimum, the 
Peltier effect vanished. The experimental work of the paper 
did not go far enough to convince him of the nature of contact 
electricity. Before they could hope to prove anything with 
respect to the two theories, they must be able to get a cyclic 
change of events. That is to say, they must be able to change 
their surfaces and media in a perfecily definite manner, so as to 
be able at any time to return to the particular state from which 
they started. 

Prof. Everett said that, as the variation in the potential 
difference between two metals in a medium was probably due to 
slow chemical action which caused the metal to become less and 
less susceptible, he should expect that changing backwards and 
forwards from one medium to another would give to the potential 
ere’ an oscillatory variation, gradually becoming smaller and 
smaller. | 

The Chairman said he would like to see experiments showing a 
cyclic effect similar to that mentioned by Prof. Ayrton. The 
difficulty in such experiments was to avoid chemical action. 
Chemical action was not necessary to get the Volta effect; the 
effect would be greatest in dry gas. Moisture tended to reduce 
the effect, and that was why its presence was unimportant. 

Prof. Callendar expressed his interest in the surface character 
of the effect, and its independence of the manner in which the 
plates were touched. bh 

Dr. Stansfield suggested gold as a suitable metal to be experi- 
mented on, because of its non-oxidisability. 

Mr. Spiers, in replying, referred to Dr. Lehfeldt’s assertion that 
the whole of the oxygen could not be removed by hydrogen. In 
his experimente, however, there was very little ferric oxide and a 
large quantity of hydrogen, and although it was possible that all 
the oxide was not reduced, still a large portion of it was. 
experiments were to be carried on, and attempts would be made 
to get a cyclic effect. 

A paper on The Heat of Formation of Alloys” was postponed 
until the next meeting. 
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LEGAL INTELLIGENCE. 


THE NATIONAL TELEPHONE COMPANY, LIMITED, v. THE 
CONSTABLES OF ST. PETER PORT. 


This was an appeal from a decision of the Court of Judgments 
in the Island of Guernsey of June 15, 1897, affirming a judgment 
of the Royal Court, and was heard before the Judicial Committee 
of the Privy Council. Present: the Lord Chancellor, Lord Hobhouse, 
Lord Macnaghten, Lord Morris, Lord Shand, Lord Davey, Lord 
Brampton, and Lord Robertson. l 

Mr. Asquith, Q.C., Mr. Forbes Lankester, and Mr. Roskill were 
counsel for the appellants ; Mr. Rawlinson, Q.C., and Mr. Younger 
for the respondents. 

The suit was brought by the National Telephone Company 
against the constables of the parish of St. Peter Port, Guernsey, 
to recover £250 damages and coste for the loes incurred by them 
owing to the constables having wrongly ordered certain telephone 
wires to be cut down. The constables claimed, by an Ordon- 
nance Générale of 1840, to have been constituted the highway 
or road authority of their parish. In 1896 the company desired 
to establish a telephone system in the Island of Guernsey, and 
their district manager had an interview with the constables, to 
whom he explained the method by which tbey proposed to erect 
telephone wires in their district. The constables intimated that 
the permission given by them in a particular case did not in any 
way amount to a general concession, and that their consent must 
be obtained in. each case when a wire crossed a public thorough 
fare. The company, deeming that permission to be unneces- 
sary, erected wires over certain thoroughfares, including the 
Grande Rue. The constables gave them notice to remove 
them, which they disregarded, and the constables then 
cut down all the company’s wires in their parish. In 
these circumstances the suit was. brought. The company 
based their claim by reason of licenses granted to them by the 
Postmaster-General to create and work a telephone service in the 
United Kingdom. The conatables pleaded that the right of the 
company to carry on their business was restricted to specified 
areas, of which Guernsey was not one ; that the company had no 
power to carry on their business in the island; and tbat they had 
no right by custom to carry wires over the streets without the 
permission, and, in fact, in face of the express refusal, of tho 
constables. The Royal Court gave judgment for the constables, 
with costa, and that decision was upheld on appeal by the Court 
of Judgments. From these decrees the present appeal was 
instituted. | l 

At the close of the arguments, the Lord Chanoellor intimated 
75 mer Lordshipe would take time to consider their judgment. — 

imes. 


ALLEGED THEFT OF ELECTRICITY. 


At the West London Police Court, Alfred John Harrison, 
trading as Harrison and Co., electrical engineers, of King-street, 
Hammersmith, was brought before Me. Lane, Q.C., on a warrant, 
in default of appearing to a summons, charged with stealing 
electricity by forming a connection with the Vestry’s main wires. 

Mr. A. B. Watson appeared to prosecute on behalf of the 
Hammermith Vestry. . 

Detective-Sergeant West said that on being. arrested the 
prisoner said that he was under the impreesion his solicitor would 
appear, and that he himself had missed the train at Hounslow, 
and that the charge was the result of a mistake. 

A remand was granted, and | 

Mr. Lane, Q.C., decided to call upon the prisoner to find bail, 
stating that he would accept a surety in £50, or two each in £25, 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 

Directors: Sir John A. Willox, M.P. (chairman), Henry W. 
Rowden, Henry E. Kershaw,. Captain E. I. Bax, and Henry St. 
John Winkworth. Secretary: G. Ratcliffe Hulme. 

Report of directors and statement of accounts at Sept. 30, 1899, 
to be presented to the shareholders at the third ordinary general 


meeting to be held at the Cannon-street Hotel to-day (Nov. 24) 


at 11.30 a.m. : | 
The total expenditure to Sept. 30, 1899, as certified by the 
auditors, was £84,809. 4s. ld. The main buildings of the Com- 
y’s generating station at Blackwall Point are practically 
nished. They provide engine and boiler space for plant capable 
of supplying about 80,000 8-c.p. lamps on circuit. The chimney 
shaft will be adequate to meet future extension of the works. 
Generating plant of a capacity of about 50,000 8-c.p. lamps on 
circuit is now being installed. The contractors expect to have 
two machines at work at an early date. About 16 miles of the 
obese ep streets of Blackheath, Greenwich, and Lee have been 
opened up by the Company, and 42 miles of cable laid therein. 
In Blackheath and Lee a temporary supply of electrical energy, 
obtained from a neighbouring company, has been available since 
July 18 last. The lighting of the district by electricity has there- 
fore commenced, and will be speedily extended from the Company’s 
own station. One hundred and forty signed applications had been 
received up to Oct. 31 last, equivalent to 6,896 lampe of 8 c.p., 
of which 3,625 were then connected to the Company’s mains, 


In addition, applications for motor power have heen received 
to the extent of 40 h.p. The apoya area of PN. 
has been largely extended by the (Extension) Provi- 
sional Order, which the Company promoted. in the 

session of Parliament, with the approval of the Board of 
Works for the Lee District. The order empowers the Company 
to supply electrical energy in those parts of the parishes of Lee, 
Eltbam, Kidbrook, and Charlton, which were not comprised in 
the Company’s provisional order of 1897 A map showing the 
area over which the Company now holds parliamentary powers is 
attached to the report. To carry out the provisions of the new 
order, and to complete the necessary extensions, further capital 
will be required by the Company. The directora will shortly have 
to consider the question of raising such capital The application 
made to Parliament last session by the County of London and 
Brush Provincial Electric Lighting Company, Limited, for powers 
to supply electrical energy in part of this Company’s area, was 
successfully opposed by your directors, acting in conjunction with 
other supply companies and local authorities interested. The 
Company also successfully opposed the inclusion in the provisional 
order, promoted by the Board of Worke for Lewisham, of the 
Blackheath portion of the Lewisham district comprised in the 
Company provisional order of 1897. Now that the works are 
approaching completion it is the intention of the diréctors to make 
up the accounts to Dec. 31 in each year, in accordance with the 
forms required by the Board of Trade, and to hold the annual 
meeting as soon as practicable after that date. The directors 
regret the death of their esteemed collesgue, Mr. Thomas Evans. 
They have filled the vacancy thus created, and further atrengtbened 
the Board, by the appointment of Captain E. I. Bax and Mr. 
Henry St. John Winkworth. The Board desire especially to 
acknowledge the assistance rendered by those of their colleagués 
who have placed their practical and expert kunwledge of elec- 
trical works freely at the eervice of the Board, ‘and have 
thus given invaluable help in oe the interests of the 
Company. The rapid n of the wor ks is large y due to this 
assistance. Messrs. W. H. Pannell and Co. retice, and, being 
eligible, offer themselvee for re-election. i 


STATEMENT OF ACCOUNTS FROM May 11, 1896 ro Sxrr. 30, 1899. 


Liab litioa. £ s. d. 
Share capital authoriselll oe . 150,000 0 0 
Capital issaed—101,200 shares of £1 each, fully 
,, sitios avtindexd aa aa . 101,200 0 0 
Less calls unpairꝛ nE 5,619 15 0 
95,580 5 0 
Sundry receipts - interest on loans, etc, £121. ; 
4s. 4d. ; transfer fees, £3. 64. ; current supplied, 
£93. 14s, 10d. ; less cost of current, £76 13.. 9d. 141 11 5 
Sundry creditors ...... r A a eause 619 2 6 
— 
£96,240 18 11 
Assets -£ od, 
Payments on account of contracts not completed 
Bulldogs sesansucetNensaisesaseae T 14,500 0 0 
Boilöra eneee Saves cous ³ðVyſ 8 1.500 0 0 
r ͥͥ ĩðV5A ⁵ ⁵ ⁵⁵⁰( 36.500 0 0 
| Generating plane . .. 2,500 0 0 
55,000 0 0 
Purchase of freehold land, including legal charges, 
fence, embankment, Cte. ..........c.scsescscscecscscsenes 6562 17 4 
Outlay on buildings, wharf, etc., including fencing, 
pile driving, specifications, clerk of works? 
Balat, ObO, . ð 8 3.318 1 6 
Cost of provisional order, including printing, 
stationery. surveyor’s fees, legal charges, adver- | 
tising, and cost of guaranteeing issue of capital. 15,716 9 7 
Consulting engineer’s fees e 1,650 0 0 
Directors’ fees and expenses 1,409 12 8 
General expenses, including salaries of secretary 
and resident engineer, printing, stationery, 
legal charges, rent, and travelling expenres ...... 948 2 6 
Coat of alteration to new office 100 0 0 
Office furniture PEE ETAT TEA 104 0 6 
Sundry debtors for current supplied ......... . ..... 93 14 10 
Cash at bank and in hand ...................08 ceseecees — 11,338 0 0 
£96,240 18 11 


ALLGEMEINE ELEKTRICITAETS-GESELLSCHAFT. 


The report of the year July 1, 1898, to June 30, 1899, has just 
been issued. The number of engines, etc., manufactured was 
11 438, with a total of 197,689 h.p., as agains 8 328 with 
152 900 h.p. in the previous year. This includes some uynamose of 
over 4,000 h.p., and electromotors of over 1,000 h.p. The increased 
price of copper, and in a smaller measure of lead, guttapercha, 
indiarubber, and silk, somewhat affected the cable business. Wires 
of phosphorus and silica were used for telegraph cables and for 
underground telephone cables, and a new cable has been 
made for high-tension work. The experiments made with 
aluminium wire, instigated by the rise in copper, are reported 
as having given favourable results. The manufacture of 
incandescent lamps increased by more than a million. 
The Nernst lamp has apparently not been sufficiently tested. 
At the end of the year there were 65 electric lines being con- 
structed on the Company's principle, having a length of 808 
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miles and 2,300 motorcars. Besides the big undertaking of the 
Berlin Electricitaets Werke, 19 works, with a total of 40,000 h.p., 
were either erected or extended ; while 34 others, with 80,000 h.p., 
are being constructed. The balance-sheet shows that a dividend 
of 15 per cent. was paid, and that the capital rose by 57 per 
cent.—1.¢c., from £1.500,000 in 1898 to £2,350,000 in 1899. In 1889 
the capital was only £800,000 and the dividend 10 per cent. 


RENEWABLE ELECTRIC LAMP. 


The first general meeting of this Company was held on 
Wednesday, at the offices, 11, Charing Cross-road, W.C., Mr. 
Jacob Atherton (the chairman of the Company) iding. 

From the chairman’s statement we gather that the directors 
had secured the lease of works at Brunswick-place, City 
Shoreditch, capable of taking in machinery for the supply o 
10,000 lamps per day. They have appointed a general manager 
and also a manager, aud expect to be able to turn out lamps in 
fairly large quantities within three months from the present time. 
In the meantime they have made an engayement with a friendly 
English lamp manufacturing company to supply them with 2,000 
lampe per week. l 


-road, 
about 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bilbao (Spain).—Installation of lifo at the New Provincial 
Palace. Tenders by Dec. 18. Particulars at that place. 

Bilbao (Spain). — Installation of electric supply, bells, etc., ab the 
New Provincial Palace. Tenders by Dec. 7. Particulars at that 


Birkenhead.—The Corporation invite tenders for condensing 
pet 3 travelling crane, and feeder mains, Tenders by 
0 1 l 


Btockport.—The Gas and Electricity Committee of the Cor- 

ration invite tenders for 1,150 yards of three-wire feeder cable, 

in. by zin. by lin. Tenders by 29ch inst. 

Blackburn.—The Corporation invite tenders for the supply 
and delivery of overh line equipment. Tenders by Dec. 23. 
Particalars in our advertisement columnes. 

York.—The Corporation invite tenders for wiring and fitting 
up the Mansion Houge for the electric light. Tenders by Dec. 4. 
Particulars in our advertisement columnes. 

Velsted.—The Governors of the Felsted School invite tenders 
for the supply and erection of -various plant by Nov. 27. Full 
particulars appear in our advertising columns. 

Hackney.—The Electric Lighting Committee are prepared to 
receive tenders for refase destructors (to deal with the whole of 
the refuse of the parish). Tenders by Dec. 12. 

Neweastie-nupon-Tyne.--The New Tramways Committee of the 
Corporation invite tenders for supply of two 200-b.p generators 
required nex} year. Tenders by noon on Nov. 30. 

York.—The Corporation invite tenders for wiring and fitting 
up the Guildball and Municipal Offices for the clectzie light. 
Tenders by Dec. 4 Particulars in our advertisement columns. 


Neweast'e-upen-Tyne.—The New Tramways Committee of the 
Corporation invite tenders for one 2,000-b.p. generator required 
early in 1901. ‘Tenders by Jan. 16. Particulars in our advercise- 
ment coluums. E 

Blackpoel.—The Corporation are 
for four boilers, alternators, switch 
and storage battery. 
advertisement columns. 

Manchester.—The Tramways Committee invite tenders for 
supply of 5,000 tons of steel girder tramway rails and about 250 
tons of steel fishplates. Tenders by Dec. 2. Full particulars 
in our advertising columns. 

Darwen.—The Corporation invite tenders for the supply, 
delivery, and construction of one Lancashire boiler and accessories 
and one tramway switchboard. Tenders by 27th inst. Full par · 
ticalars in our advertising columns, 

Woking.—The Woking Electric Supply Company, Limited, 
invite tenders for the supply and erection of one 150-kw. steam 
alternator and one 75-kw. steam alternator. Tenders by Dec. 11. 
Particulars in our advertisement columns. 

Gloucester.—The Electricity Supply Committee invite tenders 
for the sapply and erection of boiler-house and engine-house 

lant, extension of switchboard, and condensing plant. Tenders 

y Dec. 28. Particulars in our advertising columne. 

Harrow. —The Harrow Electric Light and Power Company, 
Limited, invite tenders for the supply and erection of one steam 
dynamo (150-kw.) and extension to switchboard. Tenders by 
Dec. 4. Full particulars in our advertising columns. 

Rathmines and Rathgar.—Tho Electric Lighting Committee 
invite tenders for additional feeding and distributing mains, 
including trenching, troughing, cables, joint-boxes, and jointing 
and house services. Tenders by Dec. 13. Particulars in our 
advertisement columns. 

Cork.—Tenders are invited for fitting-up lighting and driving 
plant at the Cork District Lunatic Asylum, according to specifica- 
tions to be seen at the office of Messrs. Hill and Son, 28, South- 
mall, Cork, or at Messrs. Edmundson’s, Capel-street, Dublin. 
Tenders by II a,m. on 28th inst, 


repared to receive tenders 
| d, mains, transformers, 
enders by Dec. 15. Particulars in our 


London, AI. — The Lambeth Vestry invite tandasa fer the 
supply, delivery, and erection of 25 arc lamp ere lamps, 
etc. Specification, etc., may be obtained at the Vestey Omen. 
Kennington-green, on payment of a deposit of £1. 1s.,; whioh 
be returned. Tenders by 4 p.m. on Dec. 6. 

Porto Alegre.—The Secre of State for Foreign Affairs has 
received a dispatch from her Majesty's Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, not 
later than Dec. 31 at 1 p.m., for the“ electrio lighting of that town. 
Such particulars as have been received may be exa on 
personal application at the Commercial Department of the Foreign 
Office any day between II a.m. and 5 p.m. 

Mistrettra (Italy).—The Secre of State for Foreign Affairs 
has received a dispatch from her Majesty’s Consul ab Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
electric lighting in that town. Sach particulars as have been 
received may be examined on personal application at the Com- 
mercial Department of the Foreign Office any day betwee 
1] a.m. and 5 p.m. 

London.—The Directors of the Midland Corporation for Power 
Distribution, Limited, invite tenders for erection of power- 
house containing plant and machinery capable of producing 
an output of 10,000 e.b.p. Spett, etc., from secretary, 
Mr. G. Carpentier, 11, Cornbi |, E.C., after 27th inst. Tenders 
by Dec. 18. The contract is divided into the following sections: 
(C) boiler-house plant and acceesorits ; (D) feed pumps, steam and 
water mains, otc. ; (E) engine-house plant; (F) switchboards ; 
(G) mains; (H) transformers; (J) accumulators and booster. 

articulars in our advertising columns. 


RESULTS OF TENDERS. 


Leeds.—The Guardians have a the tender of Mr. E. C. 
Wallis, Central Works, Swinegate, „at £350, for mpplying 
and fixing a system of telephones and alarm bells ab the ouse, 
Beckott-street, Leeds. 

Llandudne.—The Council have accepted the following tenders : 
The India Rubber and Gatta Percha Company, for the erection of 
one steam dynamo, at £1,695. 10e.; Babcock and Wilcox, for 
the erection of a boiler, at £1,200. 

Lancashire Asylum.—The Hart Accumulator Company, 
Limited, Marshgate-lane, Stratford, E., have secured the 
contract for the supply of a bsg bat for Win wick electric 
lighting, to the specification of Mr. E. G. Rivers. 


Blackpool.—The Corporation have accepted the tender of Mr. 
Edmund Taylor, of Blackpool, for the new double tramway 
through Claremont Park. The contract thus let is for the labour 
only. The Corporation finds the material. There were sine 
tenders, 

West Ham.—The Council invite tenders for (a) three 84-kw, 
steam dynamos, booster, switchboard, steam, exhaust, and feed- 
water pipes; (b) accumulators; (o) water cooling and oo i 

lant ; (d) motors ; (e) telephones, Full culars will be fo 
n our advertisement colamns. Tenders by Dec. 8. 

Wigan.—The Corporation have accepted the following tenders: 
W. T. Glover and Co., Salford, cables, £13 932. 58. 10d.; Babogek 
and Wilcox. London. boilers, £4,504 ; Doulton and Co., St. Helens, 
conduits, £2,755; General Electric Company, Manchester, steam 
dynamos £7,485. 10s., boosters £1,959; Electric Power Storage 
Company, London, batteries, £1,563. 6e. 8d. 

Hoylake and West Kirby.—The Urban District Council have 
accepted the following tenders for boilers, engines, ewitehboards, 
batteries, transformers, etc. : 


Contract No. 1. 
Tetlow Bros., Hollinwood _........... e . £2,510 0 0 
Contract No. 2. 
Crompton, Limited, Chelmefort lilli 6,273 0 0 
Contract No. 3. 
Cowans, Limited, Manchester EEA 720 0 0 
Contract No. 4. 
Chloride Electrical Storage Syndicate, Limited, 
Clifton Junction . ã 3 680 0 0 
Contract No. 5. 
Cowans, Limited, Manchester . 908 10 0 
Contract No. 6. 
Callender’s Cable and Construction Company, 
Limited, London ................ CC 9.588 15 0 


Hammersmith. — The Vestry have received the following tenders 


for wiring and supplying fittings for the electric lighting of the 
3 Fa depot : 


: AM,, ³ĩW6W T A E T £165 0 0 
Russell and Russell ......... as sscccsccscsccsscsccesecoee coses - 133 0 0 
National Electric Wiring Compauyů uu nose 197 17 0 
Peto and Rad ford. C e 185 0 0 
Allan and , ꝛ˙* . 132 0 0 
A. Thatcher and Co . seesoo . 163 17 10 
A. Hunt d c ð2 sesso vis eens - 168 10 0 
J. Bakewell and Coo os oe vans eases wes 108 2 0 
Foote and Milnnee . e 129 0 0 
Electrical Transmission Company ggg . 170 0 0 
Vaughan and Brown u. . «.E. vv 165 10 0 
Neweome, Pinching, and Coo sesossscsssccncesees 150 6 0 
T: H, Hie oderu pesasi „„ 5 105 5 0 
W. J. Adams e 8 . 162 16 9 
H Go 8 1683 0 0 


The tenders have been referred to committee, 
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Poplar.—The Board of Works for the Poplar District have 
accepted the tender of the British Insulated Wire Company for 
the laying of a system of mains upon the solid system for the 
distribution of continuous current upon the three-wire system, at 
schedule. rates, in accordance with specification of engineer, 
exclusive of street work to be carried out by the B with 
direct employment of labour. : 

Llandudno.—The Council have received the following tenders 
for the supply and erection of three 150-kw. high-speed engines 
and dynamos, motor, and boosters : . 


Lancashire Dynamo Company, Lancasbhire . £3,632 
India Rubber and Gutta Percha Company, Silvertown 
(with Allen’s engines) (accepted) . 4,022 
Thames Ironworks, Orchard-yard, Black wall... 4,197 
General Electric Company, 69 and 71, Queen Victoria- 
a ß AS 4,427 
J. H. Holmes and Co., Portland-road, Newcastle-on-Tyne 4,848 
Scott and Mountain, Close Works, Newcastle-on-Tyne... . 4,892 
W. H. Allen, Son, and Co., Queen's Engineering Works, 
e oat sats ens e eA besuartae acess RAEE 4,917 
Smith and MoMillan ........ ....0.... cscs cee o eessssossemssecsseoes 4971 
Crompton and Co., Mansion House- buildings, Queen 
Viotoria· street, E. Ce... 5,028 
Mavor and Coulson, 47, King - street, Mile End, Glasgow... 5, 163 
Sunderland Forge Company, Pallion, Sunderland ............ 5,200 
Ashton, Frost, and Co., Bank Top Foundry, Blackburn ... 5,206 
Metcalfe and Co., Phoenix Ironworks, Moss-street, Bradford 5,210 
British Thomeon-Houston Company, 83, Cannon- street, E.C. 5,273 
Siemens Bros and Co., 12, Queen Anne’s-gate, S. W.......... 5,400 
Mather and Platt, Salford Ironworks, Manchester 5 542 
Foote and Milne, 66, Victoria-street, S. WW 5,594 
Electric Construction a ra Wolverhampton 5 662 
D. Bruce Peebles and .» Tay Works, Bonnington, 
ö, rE Na ATUNA Eaa 5,986 
J. Fowler and Co., Leed . . 6,154 


Brush Electrical Engineering Company. Falcon Works, 
Loughborough 
Westinghouse Electric Company, 32, Viqtoria-street, S. W. 
P. R. Jackson and Co., Salford Rolling Mills, Mancheater 
Sao yoron Foundry Company, Sandycroft, Hawarden, 
ester 
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BUSINESS NOTES. 


Hastings Lighting.—Sanction to a Joan of £38,334 has been 
obtained. l 


Morecambe.—The engineer's salary has been increased by £25 


per annum. 


Coatbridge Trams.—The Town Council have decided to obtain 
a Bill instead of a provisional order. 


‘Reading Trams —The Town Council have agreed to take steps 


for the promotion of a Tramway Bill. 


Bolton Trams.—It is expected that a section of the electric 


trams will be started about Jan. 2, 1900. 
Falkirk Lighting. —The Council have not yet come to a decision 
iu regard to the electric lighting of the town. 


Warminstor.—The Urban District Council have decided to 


advertise the sale of their electric lighting plant. 


Penrith Lighting.—The Urban District Council have decided to 


apply for a provisional order for the urban district. 


Wimbledon Lighting.—The enquiry into ‘the application to 
borrow £22,000 for electric light was beld on the 22nd insb. 

Cleethorpes.—aA Bill is being applied for by the Urban District 
Council for power to light their district by means of electricity. 


Loughborough Lighting.—A committee has been appointed to 
report upon the electric lighting clauses of the Loughborough 
Corporation Act, 1899. 

York.—The City Council will probably apply to the Postmaster- 
General for a license to provide a system of public telephonic 
communication in York. 

Redcar Lighting.—The Urban District Council intend to apply 
for a provisional order for Redcar and Coatham. The scheme is 
estimated to coat £8 000. 

Poplar.—The London County Council have granted a loan of 
£3,200, repayable within 60 years, towards the purchase of a site 
for an electricity station. 

Morecambe.—An enquiry was held on Tuesday into the appli- 
cation of the Council to borrow £25 390 for the extension of the 
electric light installation. 

Wrexham Lighting.—Sanction has been received by the Town 
Council for the borrowing of £20,000 for electric lighting purposes, 
to be repayable in 25 years. 

Now Address.—The rogistered address of the Willoughb 
Destructor Syndicate, Limited, has been transferred from Plymout 
to 63, Finsbury-pavement, E.C. 

Worksop Lighting.—The Council have engaged Mr. H. B. 
Mountain, of Huddersfield, to superintend the carrying oub of a 
scheme estimated to cost over £15,000. 

St. Annes. — Colonel A. G. Durnford, R. E., held an set red 
yesterday into the application of the Urban District Council for 
sanction to borrow £18,386 for the electricity scheme. - - 


a pro 
to Scholes from the Pack Horse Inn at Hartshead Moor, 


Scholes Trams.—The British Electric Traction Company favour 
al to extend their proposed Dewsbury to Cleckheaton line 


Dumbarton Trams.—The Glasgow District Tramways Company 


have intimated that application is intended to be made to Parlia- 
ment in the ensuing sessiqm to authorise the construction of 
tramways io Dumbarton. 


Farsley aud Stansiogley Trams. —The Farsley District Council 
have approved, subject to certain alterations, the draft agreement 
with the Bradford Corporation relating to the proposed uramway 
down Farsley Town-street. 

Colwyn Bay Lighting.—Lieutenant-Colonel A. C. Smith, R.E., 


has held an i into an Speen of the Colwyn nap Ane 
Colwyn Urban District Council for sanction to borrow £5,120 for 
purposes of electric lighting. 


Banks.—It is proposed to light Mr. T. Scarisbrick’s new chalet 
at Banke when completed with the electric light at a cost of 
£1,000. A main qill probably be laid to the nearest Southport 
cable, a distance of several miles. 

Whiston. —The Parish Council have agreed to join in an agree- 
ment with Brinsworth parish, to make up the ‘deficiency, if any, 
to the Post Office authorities if they would extend their telegraph 
system to the two parishes named. . 

Folkestone.—A committee of the Town Coancil has been 
appointed to report apon an application asking if the Corporation 
would give their support to a company who would introduce tele- 
phones at a cheaper fate than at present. | 

Blackpool Tramg.—The Blackpool, St. Annes, and Lytham 
Tram ways Company propose to double the whole length of their 
line between Blackpool and Lytham. and have communicated with 
the several interested authorities on the subject. l 

Cambridge Trams. —The Town Council have passed a resolution 
agreeing to the promotion of an Electric Tramways Bill this 
session. The Mayor thinks the system now being worked at Dover 
appears to be the most profitable to adopt at Cambridge. : 

Electrical Exhibition.—The Greenock Police Board have 
arranged to hold an electrical exhibition at the beginning of 
December in the old post-office premises, Wallace-equare. Stands 
and electrical energy are to be provided free of charge for a week. 


Beckenham Trams — Messrs. Buker, Lees, and Co. are posting 
notices of a tramway which it is proposed to carry through a part 
of the Beckenham district—viz., Kent House-road. Kent House- 
lane, and Thesiger-ro:d. The system does not involve overhead 
wires. 

Newhaven and Seaford Lighting —An application is being 
made by a local syndicate for provisional orders under the Electric 
Lighting Acts, 1882 and 1888, to produce and supply electricity 
for public and private purposes within the urban districte of 
Newhaven and Seaford. . 

Motorcars —A letter:from the Surrey Standing Joint Com- 
mittee forwarding a copy of letter addressed by them to the 
Local Government Board on the. 5 the registration of 
motorcars has been referred to the County Purposes Committee of 
the City of London Court of Common Council. 

Bournemouth Trams.—The Town Council bave adopted a 
proposal to obtain power to carry oat. a echeme of constructing 
tramways which shall be under the Corporation's control, and they 
have decided to oppose the application of a private company 
seeking for powers both inside and-outaide the borough. 

Hampstead.—The Vestry have adopted a recommendation of 
the Electric Lighting Committee authorising the engineer to 
obtain house service cable and other stores at an estimated cosb of 
£93. 193. 9d. Two sheds, each 50ft. long, will be erected, at a coat 
of £302, near the central station for storage of extra coal, 

Ealing Trams.—The District Council have decided to apply to 
the Board of Trade for a provisional order authorising the con- 
struction of a tramway line commencing at the eastern boundary 
of Ealing and running along the Uxbridge road, the Common, 
The Mall, the Broadway, and so westward to the western boundary. 

Giasgow.—The Postmaeter-General has asked that, in order to 
enable him to complete the license tothe Corporation for the ereo- 
tion of a telephone exchange, he should be furnished with new 
resolutions of the various local authorities similar to those formerly 

The burghs included in the area have been asked to 
comply with this request. 

Wareham.—A notice has been published of an application to 
the Light Railway Commissioners for the construction of three 
light railways, connecting the parishes of Arne, East Holme, East 
Stoke, Tyneham, East Lulworth, West Lulworth, Chaldon Herring, 
Owermoigne, and Osmington, starting from a point about 14 miles 
south-weet of Warebam Station. 

York Lighting. — The Electrio Lighting Committee have received 
so many applications for the light that they have been compelled 
to ask the Council to extend the system to Bootham, where they 
had already such a demand as to guarantee a very satisfactory 
return. The supply in Stonegate, Minster-yard, inster-court, 
will guarantee a return of 15 per cent. on the outlay. 

Rawmarsh Trams —The tramways scheme which the Urban 
District Council are proposing includes the construction of a line 
from Rotherham to Parkgate, and through Rawmarsh, vid Raw- 
marsh-hill and Stock's lane, and Dale- to Sandhill. Mesars, 
Hall, Whitehead, and Bamforth have been appointed a committee 
to consult with the clerk and engineer when necessary. 

Hull Trams.—The provisional order for which the Corporation 
ie about to apply provides for the extension of the electric tramway 
service from the west side of the East Park to half-way between 
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there and Bilton, and also for powers for running electric cars 
beyond the eastward boundary of the propored new joint dock on 
the Hedon-road. We refer to the details in another note. 
New Company.—The Tramway 'Traction Company of South 
America, Limited, bas been registered with a capital of £60,007, 
divided into 240 shares of £250 each and seven shares of £1 each 
the object being to adopt and carry into effect an agreement 
between A. W. Roez, A. Faloso, and C. Georgi, the Company, and 
5 Hollingum, and to carry on electrical and industrial under- 
inge. 


Wo ugh.—The agreement between the District Council 
and tric Traction Company has been sealed. The chief 
pointe of agreement stipulates that òbe Dietrict Council shall 


support the tramways company, and the company yive an under- 
taking to apply for extensions to Worsborough Dale and Bird well 
within a specified time of their order being cunfirmed should this 


be done. 


Richmond.—At a meeting of the Bournemouth and Poole 
Electricity Supply Company, Limited, on Thursday last week, 
the provisional agreement between the company and the County 
of Loddon and Brush Provincial Electric Lighting Company, 
Limited, for the purchase of the latter company's interests in the 
Richmond (Surrey) Electric Light and Power Company, Limited, 
was approved. 

Brighton Lighting.—In consequence of the number of public 
lam pe.now illuminated by electricity, the Brighton and Hove Gas 
Company have notified to the Lighting Committee of the Town 
Council that the charge of 15e. per lamp per annum for lighting 
and extinguishing and cleaning the gas lamps is insufficient, and 
that it will be raired to £1 per lamp from Jan. 1. 
have agreed to the increase, 

Dewsbury Trams.—The Town Council have now approved of 
an intended application to the Board of Trade for a provisional 
order uader the Tramways Act, 1870, authorising the construction, 
maintenance and working of tramways within the borough. A 
local anys it is aope that as a result of negotiations already 
entered into wita the British Electric Traction Company it will 
not be necessary to proceed under the resolution. 

Kensingtem —Ab yesterday's meeting of the Vestry it was 
recommeoded that the Postmaster - General be informed that upon 
an agreement being entered into by him embodying the accepted 
conditions, subject to the moditication herein p , the Vestry 
will be prepared to give the desired consent for the laying of the 
proposed telephone cables in the thoughfares of the 17 in 
accordance with the application and plans submitted by him. 

S -A statement of estimated expenditure already com- 
menced or contemplated in the near future for various under- 
takings of the Corporation includes tramways (construction of 
lines, eto.), £250,000; electrical cars, overhead trolley equipment, 
land and building for depôte, workshops, etc. (subject to the 
sanction the Board of Trade), £300,000; electrical extensions 
buildiags, machinery, plant, cables, etc. (subject to sanction of 
the L cal Government d), £270,000. 

Leden Tramsa.—The question whether a company or a corpo- 
ration ehould assist the tf iesforth, Rawdon, and Yeadon autho- 
rities ia carrying oud their suggested tramway scheme is still in 
aheyance. The United Kingdom Tramway, Light Railway, snd 
Electrical Syndicate, London, and Mesers. Greenwood and y. 
Limitod, Leeds, have stated how far they are prepared to go, and 
now there ap to be a renewed wish to ascertain the attitude 
of the Leeds City Council towards the project. 


Kensington Lighting.— During thé month of September 6 miles 
1,116 yards of wire were placed over or along various thoroughfares 
in the parieh The Brompton and Keneington Electricity Supply 
Company are discontinuing the arc lamp erected by them on trial 
in Kensington-road. The Vestry have ascertained that the com- 

ny's charge for continuing this lamp would be £24 per annum 
for 4650 houra, on the understanding that the column and lamp 
be purchased by the Vestry at cost price, £23. 8s. 3d. 


Chester.— At a special meeting of the Town Council on 
Wednesday it was resolved to ave notice in writing to the 
tramway company requiring them to sell their undertaking to the 
Corporation upon the terme and in the manner prescribed by the 
Act of Parliament. It was further resolved that as soon as 
the consent of the Buard of Trade was obtained to the Corpora- 
tion giving notice to the tramway company to sell their under- 
taking, the Local Government Act and Parliamentary Committee 
should take the whole subject into consideration, and call in 
expert advice if considered necessary or desirable. 


Hackney.—On Sept. 13, 1899, the Vestry, on the report of the 
Electric Lighting Committee, agreed to purchase of the St. 
Thomas’s Hospital authorities a piece of land, about eight acres 
in extent, at Millfielda road, adjoining the River Lea, for the 

urposes of an electric lighting station and refuse destructor. 

he order of the Board of Trade limite the area that may be 
devoted to the purposes of electric lighting to five acres. The 
Vestry now propose to negotiate a loan of £4,970 for the purchase 
of the site for the electric lighting station, and a loan of £3,530 
for the purchase of the site for the dust destructor. The London 
County Council have granted a loan of £50,000, part of an amount 
of £110,000, repayable within 42 years, 

Hamwmersmith.—At the Vestry meeting on Wednesday it was 
decided that two new high tension machine switchboards be 
erected in the new electric engine-room, so as to control the whole 
of the machines in the present engine-room and the new one. Iv 
was also that new low. tension regulati ing goar be fixed, at 
an estimated coat of £150, after allowing for d on the present 


The committee 
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gear. Plans, with notices and schedules, were considered iv con- 
nection with the pro 1 of the Post Office authorities to break 
up the roadways and footways in various thoroughfares in the 
parish fur the purpose of laying conduit with multiple ducts or 
cast-iron pipes, also for the provision of manhole,, etc., for the 
new telephone system for London, which the Postmaster-General 
has undertaken to provide. It was agreed that permission be 
wiven upon certain conditions as approved by the Vestry. 


Appointments Vacant —An assistant clerk of works is required 
by the Kensington Vestry.— A provincia! electric supply company 
requires an assistant electrical engineer,—An assistant engineer is 
wanted in a lighting and traction station in Ireland ; also a manager 
for an electric tramway in the Colonies.—The Ceanty of London 
and Brush Provincial Electric Lighting Company, Limited, invite 
applications for the position of chief engineer to the company. — 
In the office of a firm of export engineers a young electrical i- 
neer is required ; also an experienced switchboard attendant for 
high - tension alternatiag - cuerent station.—Tbe Huddersfield Cor- 
poration invite applications for the position of resident engineer 
and clerk of works; and the Urban District Council of Buxton 
invite applications for the appointment of resident electrical engi- 
neer, at a salary of £200 a year. Full particulars of these and other 
vacancies appear io our advertisement columns. 


Committees. — The following committees have been appointed: 
(1) Lighting: Falkirk—Bailie Bogle (convener), Provost Weir, 
Bailies Rennie and Hendry, Treasurer Mitchell,. and. 
Wilkie and Russell. Canterbury—The Mayor, Aldermen 
and Mason, Councillors Gentry, Godden, Horsley, 
Chapman, Hant, Pope, Russell. Bournemouth—Councliies 
Gunning (chairman). Newark—Aldermen Earp and Saanders, 
Councillors Slater, Wright, Atter, Knight, Doubleday, Steaness, 
and Milthorp. (2) Electric lighting and tramways: Blaskpeel— 
The Mayor, Aldermen T. Bickerstaffe, Brodie, Grime Heap, 
Smith, and Ward, Councillors Blundell, Broadhead, Cs 
Fletcher. Holden, Hill, Howarth, Laurie, Pagnam, Revill, 
Scholes, Wilde, and Smith. (3) Gas and electricity: Steffurd— 
Mr. B. Corcoran (chairman). (4) Railway: Canterbary—The 
Mayor, Alderman Mason, Councillors Netherolift, Hunt, Gentry, 
Chapman, and Godden. . 


The Thunderbolt Governer.—The Thunderbolt Patent Governor 
Company of 121, West Regent-street, Glasgow, have now issued 
a list of their patent governors, which are classified under four 
headings. The first of these is for controlling mariae engines in 
heavy seas in order to prevent the engines r when the ecrew 
is out of the water. The next type of .governor is for controling 
steam-driven electric generators ao that a uniform voltage will be 
obtained under varying loade. With this governor slight varia- 
tions of speeds are allowed, as the voltage only is required constant 
The other two types of governors were designed by Mr. Thunder- 
bole for use with stationary engines, where accurate speed ad just- 
ment is required, and for holding the speed of water turbines 
constant under varying loads. We do not see in this list an illus- 
tration of these governors, and hence do not know bow hunting is 

vented. As regards the general design of thie apparatus. a 
ull description of this will be found io our iseue for O xt. 29, 1897. 


Dynamo Brushes.— We have received from Mr. C. Ford, of B, 
Oiement’s-lane, Lombard-street, E C., some samples of dynamo 
brushes for which he is agent in L»ndon. The brushes are made 
of exceedingly thin copper sheete, which are said to be produced 
electrolytically. These sheets are folded round themselves with a 
width equal to the width of the brush, and then built up one upon 
the other till the desired thickness is obtained. The succeeding 
layers are then riveted together in the middle and at one end. 
They are, of course, also clamped by the brush-holders. These 
brushes are now to be obtained in any width from lin. ap to 4in., 
while the thickness varies from jin. to jin. The copper being 
exceptionally soft should give good results. It would bein i 
to know how these thin foils are made electrolytically. Mr. F 
also forwarded us samples of patent metallic paper, which consist 
of a substantial paper on which a thin sheet of metal is deposited. 
This is then polished, and by lacquering any colour can be. 
duced. We understand that these articles are all manufactured by 
Messrs. Fischer and Co. 

E'ectric Censtruction Co.—The Electric Construction Com- 

any, of Wolverhampton, have forwarded us their new price: 
ist, Nos. 1 and 2, of standard direct-current dynamos and 
motors. First in the list we find the two-pole machinery which 
this firm has been manufacturing for eome yeare, after which 
details of the enclosed-type motor now made by the Company ia 
sizes ranging from 1 h. p. to 15 h.p. are given. These machines 
are circular in form and are made multipolar. The armatures ate 
of the slotted type, with the E.C C Eickemeyer interchangeable 
coils. While the motor is completely enclosed, arrangementa are 
made at the ends so that the commutator and brushes can be easily 
inspected and ready access obtained to the bearings. These bear- 
ings are naturally a to be self-oiling. The brushes are 
fixed in position, and do not require to moved either for 
variation of load or in change of direction. The firm are also 
supplying rheostate for use with these motors. We are glad to 
note that the machines are being stocked in three voltages 
namely, 110, 220, and 440. In the illustration on the back of the 
list one of theee motors is shown working a patent electric lift 
gear. 

Commercial Cable Co.—The directors have called a special 
meeting for 4'h prox., when authority will be sought to increase 
87 5 to a Ic ia pro on to issue 3,500, 000del. 
0 new capital to the present s ers at par in the = 
tion of one new share for every three old shares. ‘The Financial 
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Times is informed that the object is to provide an additional cable: 
to meet the increasing business of the Company. 


Bursiem.—The General Purposes Committee of the Town 
Council bas reported that at the recent conference of local 
authorities at Longton on the . of providing a cheaper 

telephone service, the principle of competition was agreed to be 
desirable, and a committee is to be formed to obtain information 
as to the practicability of establishing a cheap telephone service, 
either by combination of local authorities or by a company. 

Mansfield Trams —A syndicate propose to construct a tramway 
from Sutton-in-Ashfield through Mansfield to Mansfield Wood 
house, with a branch line from Mansfield Market-place for about 
a mile along the Chesterfield road. A meeting of the Council is 


being called to consider the proposal in committee, and aleo the 


desirability of the Corporation themeelves obtaining powers to 
construct tramways and to pass any resolution in relation thereto. 


Abram Trams.—Tbe Wigan District Tramways Company 
intend to apply for an extension of their lines from Platt Bridge 
to Dover Bridge, in Abram. The Council are in favour of tbe 
South Lancashire scheme. There is a difference of 24in. in gauge. 
It is suggested that a joint committee be formed to conduct the 
undertakings, eo that the profit would go into the pocket of the 
township. The District Council have asked the Wigan Corpora- 
tion to call a meeting of the various councils interested. 


Steke Newington Lighting.—The Vestry are considering a 
letter from the Electric Lighting Committee of the Hackney 
Vestry stating that they are about to lay mains along the Stoke 
Newington-road, High-street, and Stamford-hill, and enquiring 
whether the Stoke Newington Vestry wish to enter into an arrange- 
ment for the use of these mains, and if so, whether they would be 
prepared to contribute towards the cost of lighting those portions 
of the roads above mentioned witbin the parish of Stoke Newington. 


Liandudno Lighting.—The Urban District Council are prepared 
to lay a cable in Trinity-street, from Mostyn-street to Augusta- 
street, ab a cost of £47. 7a. 6d., on the following terms—namely : 
‘t That the intending consumers shall pay a minimum charge of 
20 per cent. on the cost of laying the cable, such charge to merge 
in the ordinary charge for current where the amount received 
from consumers supplied from the same main shall equal suca 


minimum charge; the ordinary current charge only shall be 


made.” 
Lighting.— At the last meeting of the Beckenham Urban 


Penge 
District Council a letter was read from the clerk to the Lewisham 
Board of Works, in reply to a communication from the Beckenbam 
Council on the subject of the proposed electric lighting of Penge 


from the Beckenham works, stating that, having regard to the 
fact that considerable uncertainty existed as to the position of 
Penge with regard to the Lewisham district, they thought it 
desirable to postpone the consideration of the matter for the 
present. 

Walton-lo Dalo Trams.—The Urban District Council at their 
last meeting, having considered at length a resolution to the effect 
that the Preston Corporation be allowed to constract, equip, 
maintain, and work the tramways in the district, passed an amend- 
ment stipulating that the District Council lay theic own tramlines, 
and that the Preston Corporation be allowed running powers over 
them. It was also decided that a deputation consisting of the 
chairman Mr. H. Ingham, and the clerk and surveyor, wait on the 
Preston Corpyiution. 

Coventry Trams.—The work of widening Navigation Bridge 
having been completed, the tramlines have been carried over a. 
connected with the rails which had already been laid on the Buil 
Green side. The equipment of the route is now practically com- 

lete, and a satisfactory trial rnn has been made. The Board of 

rade inspector is not expected in Coventry until next week, and 
the route will probably not be open to the public under a month. 
The widening of Naviyation Bridge is an improvement which is 
very much appreviated. ; 

Hertfordshire Trams.—The Herts Advertiser says: Though 
official confirmation has not yet been given to any particular 
scheme for an electric tramway service, we are in a position to 
state that unless some unexpected development turns up, the offer 
of the British Electric Traction Company will be accepted. So 
far the contract has not been officially confirmed, because certain 
necessary arrangements with the County Council are not yet com- 
pleted.” The overhead trolley system and a fare of ld. per mile 
are the salient features of the scheme. 

Leeds Trams.—Good progress is being made with the new 
tramway route from City-square to Cardigan-road. The rails are 
being laid down in the thoroughfares between Park-lane and 
Burley, and as soon as this work is completed the portions of the 
route more in the centre of the city—that is, Infirmary-street, 
East-parade, and Park lane—are to be starte i. Ib is probable 
that the Infirmary-street and East-parade sections will be relaid 
with wood. The line should be ready for traffic early next year. 
At the beginning horse cars will be run, but in course of time 
tbose will be superseded by electric cars. 

Dublin Trams.—The Dublin Southern District Tramways Com- 
pany having objected to comply with a request which the Council 
bad made them to take up the cable conduits which had been laid 
outside the tramway tracks on the Rock-road, and pointing out 
that the question at issue had not been decided by the interlocutory 
injunction granted by Mr. Justice Kenny, it was resolved at the 
last meeting of the Corporation that if the tramway company 
would agree to take ap the conduits if called on to do so, and to 
allow the injunction to be maintained and pay all costs, further 
proceedings in the action should be stayed, 
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Dublin Lighting.—Tbe Corporation have confirmed a report of 
the Electric Lighting Committee, submitting for the approval of 
the Council a draft agreement with Mr. Robert Hammond, 
M.I.C.E., under which the latter becomes consulting electrical 
engineer to the Corporation in connection with the echeme for 
extending the Dublin Electric Lighting Company. The new 
scheme will cost £12U,000, and it includes the construction of the 
central power station near Ringsend. and the extension of the 
electric light throuzh the principal streets of the city. It is 
proposed to erect 190 or 200 additional arc lampe. 


Harrogate Lighting.— Mr. F. H. Tulloch has held an enquiry 
into the Council’s application for power to borrow the sum of 
£28,000 for electric lighting purposes. Mr. Wilkinson said that 
the number of lamps and mains. had doubled during the past 
12 months. Last year there had been no profits, but this year 
there was a profit of over £700, after meeting sinking fund and all 
charges against them. There were aleo the profits of November 
and December to be added. The capital outlay compared very 
favourably with that of other towns. They required another 
600-b.p. plant, additional mains, and switch station at the Royal 


Baths. 


Southampton Tramways.—In the Court of Appeal, on Friday, 
before Lords Justices A. L. Smith, Colline, and Vaughan Williams, 
judgment was given in an appeal of the tramways company from 
a judgment of a divisional court. The arbitrator appointed to 
fix tbe price at which the undertaking of the company should be 
taken over by the Southampton Corporation had decided that if 
the undertaking was to be acquired under the terme of the Tram- 
ways Act, 1870 the price paid was to be £51,505, if otherwise 
£109,963. The Divisional Court held that the company were only 
entitled to the smaller price, and their lordships now affirmed this 

Falkirk.—At the last meeting of the Town Council the Clerk 
read a letter from the Edmundsons' Electrical Corporation, London, 
in which they eaid they would be willing to put up a refuse 
destructor in connection with their proposed electric light works 
at Falkirk and to destroy the refuse at le. 3d. per ton. They, 
however, recommended that the electric light works and destructor 
should be separated, as the site which would be convenient for the 
one would not perhaps be suitable for the other. They thought it 
would be better to have the destructor some distance from the 
town. Finally, it was agreed to postpone the discussion on the 
destructor and the question of electric lighting. 


Dundee and Broughty Ferry Trams.—The promoters of the 
scheme for the construction of an electric tramway between 
Dundee, Broughty Ferry, Monifieth, and Carnoustie have decided 
to proceed with a Bill. They hope that an amicable arrangement 
may be come to with the Broughty Ferry Burgh Commissioners, 
who were unanimous in opposing the route first proposed 
through the burgh. Iv is proposed to proceed by the route 
originally fixed upon, and to aek for compulsory powers to enable 
them to pass through Craigie estate and avoid the crossing of the 
railway at Craigie Bridge. It is suggested that the line should 
be known as the Dundee and East Forfar Tramways. 


Birkenshaw Trams.—aAt the last meeting of the District Council 
it was decided to confer with the British Electric Traction Company 
with regard to the proposal of the company to construct a line 
from Millbridge to Birkenshaw. It is theintention of the Council 
to make a connection with the Bradford tramways at Dudley Hill, 
and to run a line through Drighlington to Ardeley, and then make 
a connection with their proposed Wakefield mainline. The scheme 
of the Bradford Corporation to extend their line from Dadley Hill 
to the Halfway House Inn at Birkenehaw is being looked upon 
favourably, and it is suggested that after making a connection 
there the British Electric Traction Company might run a line up 
Whitehall-road to Drighlington. 


Hull Trams.—Tbe Corporation is taking steps to obtain a 
provisional order authorising the Corporation (1) to construct a 
double line of tramways in Great Union-street and on the Hedon- 
road, in substitution of the existing tramways, and to extend 
such double line on the Hedon-road to Marfleet-lane ; (2) to extend 
the authorised double line of tramways on the Holderness-road to 
a point about 45 yards west of Aberdeen-street ; (3) to continue 
the authorised double line of tramways in Prospect-street to the 
south east end thereof, and through Carlisle-street and the 
intended new street to the corner of Savile-street and Water- 
worke-street ; (4) to purchase lands for the purpose of the order, 
and furtber lands for the purposes of the Tramway Order, 1896. 


Perth Lighting.—The city treasurer has been authorised to 
transfer the sum of £2,000 from the sum on deposit with the Bank 
of Scotland to a new account to be opened with the bank in con- 
nection with the electricity department. In addition to the aro 
lamps already shown on Mr. Hawtayne’s plan for the street light 
ing, the Electric Light Committee have agreed to recommend to 
place arc lamps, instead of the incandescent lamps presently 
shown along Charlotte street, Atholl-street, and North Methven- 
street, to the southernmost end of the last street, along the sice of 
the Perth Bridge, along tbe centre of the New Bridge, and along 
New Kinnoull-street and New Scott-street. The lamps in South- 
street are to be placed on pillars in the centre of the street instead 
of at the side. 


New Issue. The British Electric Traction Company, Limited, 
are making a further issue of 20,000 6 per cent. cumulative 
reference shares of £10 each, at the price of £12 per share. 
his company was formed in November, 1896, to acquire the 
buriness of the British Electric Traction (Pioneer) Company, and 
to develop electric traction in the United Kingdom and elsewhere, 
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and a very extensive and profitable business has already been 
established . Numerous agreements have already been made for 
the. purchase or leasing of existing tramway uodertakings, aud 
liamentary powers or orders under the Light Railways Act 
ave been secured or applied for. In several instances the com- 
pany has acquired the majority of the shares of existing tramway 
companies, and controls the business of such companies with a 
view to the adoption by them of electric traction. veral of the 
lings are already working by electricity, and others are in course 
of conversion or construction. 

Army Reserves.—We learn that the directors of Callender's 
Cable and Construction Company, Limited, have allowed the 
family of every reserve man who has been called away from their 
works half pay from the time they were called out by the War 
Office, and this money has been paid regularly to the families. 
In addition to this the employés have appointed a committee to 
make weekly collections to supplement the amount given by the 
directora, in every case placing the families of the reserve soldiers 
out of want. The surplus from this fund has been banked locally, 
and the committee intend to keep this as a reserve to meet the 
needs of any family where the husband may meet with accident 
or death. Should it not be required for this purpose, the whole 
accumulation of the fund will be forwarded to the Mansion House 
Fund Committee for distribution. The number of married reserves 
called from Messrs. Callender’s is nine, in addition to which there 
are two men who have mothers dependent apon them, and who 
are treated on the same footing. 

London County Counoil.— The Highwaye Committee’s report 
recommends that sanction be given to the plans and particulars 
submitted by the London United Tramways Company for over- 
head traction on certain lines in West London, the Bristol 
designs for side and centre traction poste to be used. Ab last 
Tuesday's meeting it was agreed that the Council seek powers in 
the London County Tramways Bill, to be promoted in Parliament 
next session, for the reconstruction, for electrical traction, of the 
8 of the London County Council tramways (a) between 

estminster Bridge-road and Tooting, and (b) between Blackfriars 
Bridge and the tramways junction near the Horhs public-house 
at Kénnington. The cost was estimated by thè committee at 
£250 800. The Council sanctioned the draft orders for light rail. 
ways between Clapham and Kingston, New Cross and Eltham, and 
at Highgate. An amendment proposing the introduction of a 
clause giving the Council power to lease the lines when constracted 
was condemned by 65 votes to 41. 

Aocsidents.—An electrician named Edgar Driver, aged 22, 
employed by Messrs. Collinson Bros., of Aldermanbury, lost his 
life on Monday at the works of Isaac Holden and Sons, Limited, 
Thornton-road, Bradford. While attending to an electric arc 
lamp he elipped from the treetle on which he was standing and 
clutched at the exposed wires, Ab the coroner's enquiry, Mr. 
Thomas Flatt, in the employ of Mesers. Collinson, who worked 
with the deceased, stated that Driver had told him that he did 
not feel well, in consequence of the heat of the building and 
the steam from the wash bowl. The enquiry was adjourned. - At 
the last meeting of the e a Committee of the Glasgow 
Corporation Mr. John Young eaid, with reference to the recent 
accident in connection with the fall of a telephone wire which 
came in contact with the overhead electric wire, that enquirive 
bad been made, but the officials had been unable to discover an 
person who had been injared. In point of fact, 500 volta, at whic 
the current was distributed in Glasgow, would not injure anyone. 

Actioos for Damages.—Thomas O'Brien, a carter, brought an 
action before the Recorder tw recover damages from the Dublin 
Tramways Company for the personal injuriee eustained by a 
collision with an electric tram at Mount Brown on Oct. 18. There 
was no evidence given on the part of the company, and the 
Recorder allowed rix guineas and coste, as well as the expenees of 
his witnesses.—A car owner named Tierney sued the company for 
injury done to a hackney cab to the extent of £2.-188. 6d. in 
October last. For the company, evidence was given that the tram 
was stationary at the time, and there being a block in the street, 
the eab backed into the tram and got up-et. The Recorder dis- 
miseed the case.—Mre. Wheelan, a car owner, sued the compan 
for injury done to a hackney car, her property, on the Nort 
Ciroular-road on Oct. 8. Evidence was given by Mr. F. Dineen 
for the tramway company that the driver of the car was going 
recklessly, and in attempting to croes in front of the tram, which 
was going slowly near the cattle market, he collided with it. The 
Recorder dismissed the caee, and on hie suggestion, the owner 
being poor, the company undertook to pay for the injury to the 
cab. 


Steckport Trams.—The Corporation bave decided to apply to 
Parliament for a Bill to authorise the Corporation to construct 
tramways within the borough of Stockport along a number of 
specified streets ; to run their carriages upon tramroads and light 
railways, as well as upon tramways within and beyond the 
borough ; to confirm agreemente entered into before the paseing 
of the intended Act with reference to the construction, leasing, 
and working of tramways within and beyond the borough; to 
authorise the Corporation to purchase or lease tramways within or 
beyond the borough; to make provision respecting the traffic, 
tolle, and the charges on the tramways of the Corporation, or 
which may be leased or worked by them, either within or beyond 
the borough ; and to empower the Board of Trade on the applica- 
tion of the Corporation to make provisional order for the construc- 
tion of tramways by the Corporation beyond the borough. The 
Bill will or may also contain provisions as to the purchase, work- 
ing, use, leasing, and management of such tramways, the pro- 
viding of rolling-stock, plant, and machinery, the generation and 


pply of electrical energy or other power, and the appropriation 
nd, and the equipment of the tramways for electrical traction 
means of aStachmente to buildings, and other matters, inclusive 
of borrowing powers, etc. 

Eastbeurne —The Public Lighting Committe pre- 
sented a report at the last meeting of the Town Council recommend- 
ing the confirmation of provisional arrangementa fur the construction 
of electric light sub stations in the cliff at (aves-road and under 
the pavement in front of the hospital, access to the latter to be 
made from the area of the hospital. The committee also reported 
that the committees of the Corporation interested had assented to 
the construction of sub-stations at the Bopeep and Shepherd-street 
depéte and a site in the Alexandra Park, near the Spa entrance. The 

roceedings were adopted. The Local Government Board's sanction 

as been obtained to the borrowing of £38,334, being a portion 
of £38,613 asked for to meet the amount expended in 
excess of the loan of 58. 000 sanctioned for the purchase of the 
undertaking of the electric light company, the excess being for 
additional machinery, mains, and buildings. Tne Board stated 
that the difference of £279—the cost of obtaining the electric 
lighting order of 1898—could not properly be defrayed our of 
moneys borrowed under the provisions of the Electric Lighting 
Act of 1882. $ 

Bolton Lighting.— Ab a recent meeting of the Town Council a 
discussion aroee upon v. electricity. On the proceedings of 
the Gas and Electricity Committee being submitted for approval 
an amendment was proposed referring back the appointment of 
the Lighting Sab-Committee on the ground that there were no 
members of the Electricity Committee on thas sub-committee. 
The Town Clerk said the object of the discussion could not bs 
attained because there was no member of the Electricity Com- 
mittee on the Gas Committee, therefore no member of the Elec. 
tricity Committee could be appointed on the Lighting Commitcee, 
Dr. Panton, chairman of the Electricity Commiui ue, eaid the 
matter which had been before the General Purpoees Committee 
was a request by the Electricity Committee to ligh'. some of the 
main streets by arc lamps, but it was defeated by 21 to 17 vote: 
The Electricity Committee had spent a great desi of time in 
bringing a scheme before the Lighting Committee, but which vu 
3 At the last meeting they. u ere requested to make a 
scheme of an utterly different nature, which would involve ol era- 
tion in the mains and a great many biher things, but thia could 
not be done at a moment’s notice, especially at this time of the 
year, when a great deal of work was going on. They commenced 
a scheme, and brought it before the cémmittee last December, and 
it was only actually rejected about Séptember, consequently they 
had not had time to formulate a new scheme, but they hoped to 
be able by the courtesy of the Lighting Committee to show what 
they could do in the way of arc lighting. He believed they could 
do it efficiently, and at no great cost. The amendment was then 
witbdrawn, and the proceedings adopted. 


Australian Copper.—A Sydney correspondent writes to the 
Globe : Copper occupies a leading place among Australian mineral 
pocu; being found in each of the colonies. the richest deposits 

ing situate in South Australia, New Soutb Wales coming next; 
the value of the copper raised in the former colony up to the end 
of 1897 being £21,280,889, and in the latter £4.351,343 ; the total 
production of the colonies, including New Zealand, during the 
same period being £28,536 981. Copner-mining in New South 
Wales dates from between 1844 and 1845, when gold-mining was 
yet a thing of the futare, but the progress of the industry was 
somewhat desultory until 1877, when the annual exports were valued 
at £127 396 Thenoeforth they rapidly increased until 1881, when the 
estimated value was £257,884. In the following year there was a 
heavy decline, but in 1883 the figures stood at £472,982. During the 
succeeding years there were numerous fluctuations, occasioned by 
the depressed condition of the copper market generally, and in 
1894 the figures sank to £63,617 ; but since then there has been s 
steady recovery, the value in 1897 being £283,174, aud in 1898 
£257,143. Next to gold and silver, copper is at present the most 
valuable of the metallic materials found in New South Wales, 
although the value of the tin raised go the end of 1898 is consider. 
ably greater, being £6,292.056 against copper £4,624 629. The 
principal copper deposits are found in the central part of the 
colony, between the Macquarie, Bogan, and Darling Rivers. 
Deposits have also been found in the New England and southers 
districta, as well as at Broken Hill. showing that the mineral 
is widely distributed throughout the colony. The prin- 
cpe difficulty witb which the industry, in common with 
other branches of mining industry, has had to contend 
in tbe past, consisted in the great distance of some of the 
leading copper mines from the nearest port of shipment, 
together with deficient means, and consequently heavy coat of land 
carriage. These drawbacks are now being rectified. The copper 
lodes of New South Wales contain ores of a very much higher 
perventage than those of many well known mines worked at s 
profit in other parts of the world, and, with a fair price ehould 
return satisfactory reaults. The total number of men engaged is 
copper mining in 1898 was 1,976. In 1896 it was only S10—a fact 
showing the rapid revival of the industry. Most of the copper 
mines are situated in rich agricultural districts. 


Liverpool Tramcars.—We extract from the Liverpool Courier 
a description of a new car which has just been constructed by the 
Corporation, and which was seen in public for the first time oa 
Saturday. One of its features is that the staircases are arran 
in exactly the reverse way to those on the older cars. The advan- 
tage of this, it is said, is threefold. The first and moet important 
factor is that greater security from accident is afforded the 
passenger, who, in descending faces the direction in which th 
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car is travelling—in fact, his position is rendered absolutely safe. 
Then the alteration from the older method gives additional outside 
passenger accommodation, and also provides a shelter for the con- 
uctor and driver, while at the same time giving greater accoommo- 
dation on the platform. The car, which owes ite design to the 
inventive faculties of the manuger of the tramway, Mr. C. R. 
Bellamy, is described as a converted American car somewhat similar 
in construction to those which have been for some time running on 
the Prince’s-park route, with the exception that seats have been 
laced on the roof. Another difference is that itis very much larger, 
ving accommodation for 120 persons. On account of its size 
and construction the employment of two conductors will be 
necessary, one to attend to the inside and another to the outside 
passengers, the entrance to the inside being, as in the case of the 
American in the centre of the vehicle. The car will be well 
lighted both inside and out, there being on the top two electric 
lampe on a central standard and one at either end. The ends of 
the car will also show a reversible route indicator which at night- 
time will be electrically illuminated ; and for starting and stopping 
the car an electric bell will be used. Altogether there are 15 
of these cers in course of construction. At the Lambeth-road 
works the Corporation are building a car to serve as a standard 
sample. It has a body 16ft. in length and is 27ft. over all. It is 
provided with the newly designed staircase, and will carry 
56 ngers. Six of this type of car are being constructed at 
Lambeth-road, while an order for 200 more has been placed with 
the Electric Railway and Tramway Works, Preston. These and 
all other cars belonging to the Corporation will have attached a 
new life guard, also devised by Mr. Bellamy. The guard is fitted 
with 3in. rubber hose, and is plough-shaped, so as to shear off the 
line any person or body it comes in contact with. A still further 
scheme Mr. Bellamy has in view for the prevention of casualties in 
connection with the electric trams is to have a handle-bar secured 
to the front of each car. A person when anddenly strack by any 
object, as a rule immediately endeavours to catch hold of some- 
mine near at hand, and it is believed possible that the handle-bar 
on electric tramcars may be the means of obviating many a serious 
accident. Š 
London Gazette.—Notices appear in the last two numbers of 
the Gazette of the following: (1) Private Bille: Aston Manor 
Council Tramways, Charing Cross and Euston Railway Company 
(extension of time), Lancaster Corporation (electric trams), Stock- 
port Corporation (electric trams), Mersey Railway Company (con- 
version iato electric railway), Huddersfield and County Borough 
(electric tramways within and without the borough), Manchester 
and Liverpool Exprees Railway Company (electric railway), 
Brighton Corporation (electric tramways), Knott End Railway 
Company (electric railway), Great Grimsby Street Tramways 
Company (electric trams), Scarborough Corporation (trams), 
Leamington Corporation (gas and electric supply), Baker-street 
and Waterloo Railway Company (extensions), Liverpool Overhead 
Railway Company (extensions), Great Central Railway Company 
(various), South Wales Electrical Power Distribution Company 
(to incorporate), Walsall Corporation (electric trams), Lancashire 
Electric Power Company (incorporation), Sheffield Corporation 
(tramways), Reading rporation (tramways), Croydon Cor- 
poration (tramways), Folkestone, Sandgate, and Hythe Electrio 
Company (tramways) Vale of Rheidol Company (light rail. 
way), London, Barnes, and Richmond Tramways Company 
(tramways), County of London and Brush Provincial Electric 
Lighting Company (Camberwell, St. Luke's, otc., lighting). 
(2) Provisional orders: (a) Lighting: Totnes (Totnes Electricity 
Supply Company), Hebburn (U. D. C), Penzance (Corporation), 
Barnstaple (Corporation), Mile End (Vestry), St. George’s-in-the- 
East (Vestry), Littleborough (U.D.C.), Thirsk (Northern Counties 
Electric Supply Company), Boston (Corporation), Erdington 
9 8 1475 ) Nuneaton and Chilvers (U.D.C.), Cowpen (Northern 
unties Electricity Supply “ampan cee and district 
(Uxbridge and District Development Syndicate, Limited), Hythe 
(Corporation), Malton (Northern Counties Electricity Supply 
Company), Spennymoor (Northern Counties Electricity Supply 
Company), Festiniog (U.DC.), Woking (Woking Electricity 
Supply Company), Jarrow and Hebburn (Walker and Wallsend 
Gas Company), South Blyth (Northern Counties Electricity Supply 
Company), Barnard Castle (Northern Counties Electricity Supply 
Company), Harrow (U.D.C.), Sleaford (U.D.C.), Bredbury and 
Romiley (U.D.C.), Egremont (U.D.C.), Lambeth (South London 
Electricity Supply Company), Liversedge (U.D.C.), Romford 
(U.D.C.), Tunstall (U.D.C.), Newark (Corporation), Farnham 
U. D. C.), Leek (U. D. C.); tramways: Huddersfield (Corporation), 
ortemouth (Corporation), Batley. Walthamstow (U. D. C.), Hurst 
(U. D. C.), Bredbury and 5 (U. D. C.), Ealing district (U. D. C.). 
(3) Applications for light railways to Light Railway Commis- 
sioners: Thurston, Stanton, Allen N and Diss (Syndicate), 
Blackpool and Garstang (B. and G.L.R.C.), London County 
Council Railway, Archway-road, Highgate (L.C.C.), Clapham, 
Wandsworth, and Kingston-road (L.C.C.), Deptford, Shooter’s 
Hill, and Woolwich (L.C.C.), New Cross, Lewisham, and Eltham 
L.C.C.), Kingston, Surbiton, and District (Greenwood and Batley, 
imited). (4) Notice of intention of Corporation to grant a lease 
of tramways: Newcastle-on-Tyne. (5) The following have been 
struck off the register, and are thereby dissolved : Blot Electric 
Accumulator, Limited, British Electrical and Industries Company, 
Limited, Rritish Electrical Cycle and Motor Engineering Com- 
pany, Limited Electric Transformer System, Limited, Improved 
ighting Syndicate, Limited, Randall Telephone Syndicate, 
Limited, Rottingdean Electric Lighting and Power Company, 
Limited, Walton-on-Thames Electric Lighting and Power Com- 
pany, Limited, Lancashire and West Coast Motorcar Company, 
Limited, O’Brien Flashlight Sign Syndicate, Limited, X-Ray 


Syndicate, Limited. (6) First meetings and public examinations : 
The first „ creditors.in the estate of W. H. F. Bowman, 
Gainsborough, Lincs., will take place on Nov, 28, 1889, at 
12.30 p.m., at the official receiver's offices, 31.. Silver-street, 
Lincoln, and the public examination on the same date ab 3 p.m. at 
Sessions House, Lincoln. (7) Adjudications: An order has been 
made re E. M. Winter, Strand, Nov. 17. (8) Dividends: The last 
day for receiving proofs re Messrs. Rothwell and Wild, Southport, 
is Dec. 9; trustee, Nathan Yates, 46, Wood-street, Bolton. 


PROVISIONAL PATENTS, 1899. 


Nov. 13. 

$3581. Improvements in or in and relating to skates or 

contact makers carried by care for use in the surface 

contact system of olectric traction.. Thomas Hugh 
Parker, Prince’s-chambera, Wolverhampton. 

$3597. A locking device for electric incandescent lamps. 
George William Goldring, 33, Cannon-street, London. 

22609. Improvements in the olectric lighting of railway 
vehicles. Ernest Rowland Hill, 322, High Holborn, 
London. (Date applied for under Patents, etc., Act, 1883, 
Sec. 108, April 14, 1899, being date of application in 

United States.) l l 

22615. An improved safety device for starting switches of 
eloctric motors. Anders Johan Atterberg, 5, Lord- 
street, Liverpool. (Complete specification. ) 

Nov. 14. ti 

2265@ A new or improved method of preventing or diminish- 
ing sparking on breaking electric circuits and appa- 
ratus therefor. Leopold William Heath, Newtownsmith, 
Galway. | 

29653. Improvements in the manufacturo of wiro and similar 
drawn sections. Sherard Cowper-Coles, Grosvenor- 
mansions, Victoria street, Westminster, London. 

22663. Au improved joint for troughs for electric cables. 
Albert Edgar Tanner, 579, Stretford-road, Old Trafford, 
Manchester. 

22666. A now or improved chemical generator of electricity. 
Edward Lacey Anderson, 70, Market-street, Manchester. 
(Complete specification. ) i 

22679. Electromagnotio appliance. 
St. Vincent street, Glasgow. (Complete specification.) 

22703. Improvements in or relating to electrio motors. 
Alfred Julius Boult, 111, Hatton-garden, London. 
(Octave Patin, France.) 

22707. Improvements in the distribution of electricity. Andrew 
Sweet, 100, Hampstead - road, London. 

22710. Improvements in apparatus for the electrolytic extrac- 
tion of sinc. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (Segius Stepanov, 
Russis.) (Complete specification.) 

92754. Improvements in or connected with alternating aro 
lamps. William James Davy, 40, Chancery-lane, London. 

Nov. 15. 

22757. Improvements in electromagnetic reciprocating 
engines. William Henry Willson and Mahlon S. Conly, 

l Fairfield, Kingston-on-Thames. i 

22762. Improvements in clectrioal switchboards. Edward 
Woodrowe Cowan. Bridgewater street, Salford, Man- 
ches:er. 

22784. Imprevements in telephones, 
Warda, Kilmarnock. . 

227185 A tinted film covering an electric lamp. Frederick 
Round, 25, York-road, Birkdale, Soutbport. 

92807. Improved manufacture of lead peroxido and its appii- 
cation to electrical storage batteries. Hermann 
Beckmann, Birkbeck Bank- chambers, Southampton- 
buildings, Chancery-lane, London. 

Improved manufacture of magnet cores with venti- 
lating passages for transformers and the like. Otto 
Titus Bläthy, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

22829. A material or composition suitable fer electric battery 
cases, insulating and other purposes, and method of 
manufacturing the same. Pheipe’s Metal, Limited, 77, 
Chancery-lane, London. (Charles Jones Hubbell, United 
States. ) ? 

22830. Improvements in primary batteries. Stanley Robinson, 
151, Strand, London. (Stanley Robert Valentine 
Robinson, United Sta bes.) oa 

: Nov. 16. 

$2658. Improvements in electromagnetic colg and magnets. 
John Jones, 197, Princes-street, Dundee. 

22857. A medicinal light-curative apparatus for the produc- 
tion of complete or partial baths of chemical and 
electrical rays of light. Louis Cunow, , Colmore- 
row, Birmingham. (Complete specification.) 

22889. Improvements in or relating te trolleys feg electric 
tramways and ths like. William Reginald Ormandy 
and Joseph Unsworth, 6, Lord-street, Liverpool. 


James Lyman Cutler, 62, 


David Macdonald, The 


' 
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23900. Improvements in magnetic cut-out apparatus. Leonard 
andrews, 46, Lincoln’s-inn-fields, London. 
Nov. 17. 

23919. Improvements in insulators for electrical purposes and 
method of making same. Samuel William Johnson, 39, 
Glen-road, Nether Edge, Sheffield. 

Improvements in electric insulatiug devices. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Louis McCarthy, United States.) (Complete 
specification. ) 

22964. A new or improved electric automotor carriage. Paul 
Hébert and Eduard Cannevel, 36, Chancery-lane, London. 

An improved automatic “cut-out” and ‘‘cut-in” for 
use with electric arc lamps. William Reginald 
Ridings and Veritys, Limited, 11, Burlington-chambers, 
New-street, ii Sora 

Nov. 

22989. Improvements in 1 tramways or railways. 
Frank Hewer, 48, The Avenue, Bedford-park, London. 

. Improved means for bonding clectrical railway and 
tramway rails having overlapping webs. Thomas 
Kennedy, 64, Barton-arcade, Manchester. 

. Improvements in automatic electric warning signals 
for railways and the like. Joseph Henry Hollyer, 
Rashwood House, Droitwich. 

23021. Improvements in or relating to electric motor vehicles. 
Herbert Sefton-Jones, of the firm of W. P. Thompson 
and Co., 322. High Holborn, London. (Kölner Accumu- 
latoren-Werke Gottfried Hagen, Germany.) (Complete 
specification. ) 

Improvements in or relating te electrical traction 
particularly applicable for tramways and railways. 
Howard Lane, II, Burlington-chambers, New-street, 
Birmingham. 

Improvements in secondary batteries. William Schlo- 
thauer, 33, Cannon-street, London. 

Improvemonts in or relating te apparatus fer the 
olectrolysis of alkali chloride solutions. Alfred 
Julius Bonlt, 111, Hatton-garden, London. 
Germany.) (Complete specification. ) 

Improvements in coupling appliances for the electrical 
conductors of electrical railway and tramway 
vehicles. Siemens Broe. and Co., Limited, Birkbeck 
Bank- chambere, Southampton- chambers, Chancery- lane, 
London. (Siemens und Halske Aktiengeeellschaft, 
Germany.) 

Improvements in current-collecting apparatus for the 
underground conduotors of clectrio railways and 
tramways. Siemens Rros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton- buildings, Chancery- lane, 
London. (Siemens und Halske Aktiengesellachaft, 
Germany.) (Complete specification.) 


22967, 


(F. Störmer, 
230654. 


SPECIFICATIONS PUBLISHED. 
1898. 

Apparatus for the ecnversion of light waves into 
electrical waves for the transmission of such clec- 
trical waves to a distance, and for the reconversion 
of such electrical waves ioto light waves; also for 
recording such waves upon suitably prepared 
surfaces. Lardeur. (Poat-dated, Oct. 27, 1898.) 

22261. Methods of and means for manufacturing metal tubing 
and utilising the heating effect of electrical energy in 
connection therewith. Ries. 

24593. Lighting of miners’ and other lamps by means of an 
electric current. Rhodes and Miners’ Lamp Electric 
Lighting Company, Limited. 


25366. Electricity meters. Nunns. 

26033. Connectors fer electrical cables or wires. Miler, 
Turvey, and Weston. 

26154. Means for heating by electricity. Tschernoff. 


1899, 

11616. Devices for securing incandescent olectric lamps iu 
their sockets Ravens. 

Pneumatic controlling mechanism fer electric railway 
cars. Short. 

Electrical measuring instruments omployed in com- 
bination with current and potential transformers for 
measuring electrical onorgy. Siemens Bros. and Co., 
Co., Limited. (Siemens und Halske Aktiengesellechaft. ) 

Contact apparatus for electric railways with under- 
ground current feed and mechanical partial conductor 
service. Stendebach. 

17386. Snap electric switches. Guett. 


17464. Support for overhead electric conductors on electric 
railways, tramways, and tho like. Anderson and 
Anderson. 


Process for forming a conducting cennection between 
electrical incandescence bodies of second-class oon- 
ductors with conductors of tho frst ciaes Siemens 
Bros. and Co., Limited. (Siemens und Halske Aktien- 
gesellschaft.) 


19285. Rail bonds for electric railways. McTizghe. 


16898. 


17263. 


17341. 


18489. 


TRAFFIC RETURNS. 


Returns for 

week 

1899. 1898. 
Birmingham Tram- £ £ 

ways Co Nov. 18 |3,826|3,877 

Blackpool.Fleetwood}; „, 18 172| 201 
Bradford City Trams ,, 19 348| 274 
BristolTramways(o.| ,, 17 |4,897}2,667 
City & South London] „ 19 1.0481, 044 
Dover Tramways „ 18] 159| 150 
Dublin U. T., elec. cars „, 17 2,805 333 
Dablin S. P. Electric » 17 700| 680 
Halifax Corporation| ,, 19 571] 214 
Hull . .S. „ 18] 631) — 
Liverpool Corporat'n ,, 11 7, 3565, 
Liverpool Overhead „, 19 1.4381, 358 


Sheffield Corporation| „, 19 1,7601, 154 


Sonth Staffordshire 17 | 654| 631 
a Since April 1, 1809 b Since June 29. c Since Jan. 1. 
e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meor, d Ld., 6 p.c. Cum. Pref.Shs., 1-125,000) 1 13/16-15/18 
Blackheath & Gruwch. District Blec. Lt., Ord. 1,301- 101,200 1 41 
Blackpool and Fleetwood Tra Shares 10 1820 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 122 18} 
per cent. Cum. Pref. . 10 lu-11 
British o Traction Limited, Ordinary, Nos. 1-50, 000 10 163-173 
—— 6 per oent. Om. Pf., 30, 00 1.40, 0 ũ i 10 1360-14 
—— 6 per cent. Cm. Pf., 40.001.80,000 10 184-16 
—— 6 per cent. Perpetual Debenture Stock . 100 128-122 
British Insulated Wire, Ord., No. 1 to 40,000.. ...... ecf 6 311}-12) 
6 per cent. Cum. No. 1 to 27,500 ze 6 G 
Brompton and Keusington Electric Supply Co. , Ordinary.. 6 7 
per cent. Sense & 9- l 
Brush E Electrical E g, Limited, . 2 att 
79 Cum., 6 per cent. Pref. 2 2 0% „6 „„ 606 6 066 „% 2 -24 
per cent. Debenture Bteck . .s...... cose! 100 110-116 
per oomi. and Debenture Stock.. ——. . 100 104-1 
assay So Cable 3 „ FFC secs * aoa 
5 1 Pref.. S Ó ott 
Central 1 Rall way, Ordinary . e 101-104 
Charing Cross and Strand eass 6 10-11 
„001-50, 000 6 6 „ „„ „„ 6 %%% % „%% „„ ese 6% „„ „ „„ ꝛS 60 6 A ir 
—— 4} per cent. Cum. Frei 5 54 2 
Chelsea 3 VVV 8.0 
88983 ntures e ET a LOO 111-113 
City of London, Ordin ü e 113•123 
6 per cent. Cumulative Pret. cosgeccccoces| 10 18-14 
5 per cent. Debenture Stock 100 125-138 
City and South London Railway, Consolidated Ordinary 100 
— Ordinary .......essseososcosoo ooososvocssocooeoo D shat 
— 4 per cent. Debenture bt (EEE ELETE ELEYI” Oe 100 133-134 
6 per cent. Pref. Stock 01 ........ssssesos amos «| 100 143 148 
. ico 135-140 
County of London and Brush Prov. Klee. Tight Go., Ord..| 10 103-11} 
6 per cent. . Pref. 10 18-14 
4} per o pont, Debentures Prov. Certs. All på. Rd.“ — 111-1144 
— and %% „ e 8 834 
1 Swan United Ordinary. 333 T 8 2 
5 per cent. Debentures . FFF 34 
4 per cent. Deb. Stock, Red.. 100 
Edmundsens Electricity Oerp., Ltd., ‘Ord. Shares, 1 17, 400 5 
Electric Construction, R. ĩ ween bievaeees 2 1. 
7 per cent, Cumulative Pref. . 66622 
— ¢ cent. Perp. 1st Mert. Deb.. — ——2 2 eo! 100 104- 
W. T. Henley's bap eee Works, Orainary .. .......| 20 16. 
—7 — cont, Preser ene | — l bt 
43 per cent. Debentures e e shoe esas en ievesce| 100 111-114 
Im mways, LImiteeddgdgdaaſ . „%ũ 8 = 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 21- 
4 per cent. Dobent urs 100 100-104 
London Electric Supply, Ordinary.. sésa 3 a 
6 per cent. Pre. 6 
—— 4 per cent. lst Mo © Debenture Stock, Red. . 100 104-106 
Metropo'itan Electric Supply, Limited, Ord., No. 1-62, 500 | 00 164-) 
No. 62 601-85,000 10 144-1 
é} per cent. First Mortgage eae Btoc 100 117-115 
National Telephone, Ordinary.. 6 
6 per cent. Cum. First Pref... sabe eles 10 14-16 
6 per cent. Cum. Second Pref.. ‚ —Uw—w I 1415 
5 por cent. Non. Cum. Third Pret e 5153 
84 per cent. Deb. Stock, Red. . oss + . | 200 100-10 
New General Traction, Limited, Ordinary e es 5 
6 per cent. Cum. Prei. 6 
Notting Hill Electric Lighting Company: Llad 10 164-1 
Oriental, Limi ted, 1879 . . oom eF eo „„ oe anas „4 09 „1 „ 1 
25 Sh ares 17177 wine -weeeteete sees, OB 7 
80 Shares, , Now atric 0 LEE EEEE Qw eee s 7 
Oriental T one and Bleotric ompany.. 
Oxford 0, Lim , Ord., Nos. 1 to 98 and 407 to 10.810 5 73 
Potteries Electric Traction, Ld., On, 10 28, eer 40, ONO 10 13-14 
6 per 122 Cum. or of Ko 1 NN Pas ` 105 133 
al Electrical Com ontre i 160- 
pit boats 44 per cent. Mortgage Debentures .. 100 314-106 
South London Electric 8u Ii e CCC 8 
St. James's and „ ited, Ordinary .. ...—.... : 3 
—— 7 per cont. Prei... g = a. 
Telegraph Oona epi and Mainten ane 12 87-4 
ee nae t. Bonds N 22 ow a ar op æ ap e eg ge « a 108 00 
Telegraph Hanufacturing. Ord Dary.. AF es 
= PS per cent. Cum. Pref. oo ——AjB„ cet 5 3 
ee ee — =. | 10 101-104 


Waterloo and City Raliway, Ordirery | 
Westminster Electric Supply, Or’ inery rereecte „ 5 
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NOTES. 


The Institution Dinner.—We are asked to remind 
Our readers that the annual dinner of the Institution of 
Electrical Engineers will be held at the Hotel Cecil on 
Wednesday next, Dec. 6, and that applications for tickete 
not yet submitted should be sent in at once. 


Street-Lighting in Caloutta.—As the contracts for 
the street-lighting of Calcutta will shortly expire, a special 
committee has been appointed to consider the whole ques- 
tion as to whether gas or electricity will be used in future. 
We trust that the electric lighting company will secure 
a large proportion of the street-lighting contract in this 
important town. 


Water Power in Scotland.—It is stated that a 
project is afoot which involves the raising of Loch Doon 
by 20ft. and converting the waters of Nees Glen into a 
source of energy for the driving of dynamos and the 
operating of electricity. The scheme consists in the con- 
struction of a light railway, which is to run into the heart 
of the mineral districte of Scotland. The scheme has been 
brought about chiefly by the finding of ironstone, lead, 
etc., round about the upper end of Loch Doon and else- 
where in the district. 


Motorcar Manufacturers.—On Friday last a meet- 
ing of a number of motorcar manufacturers was held in 
the Hôtel Métropole, in order to consider the advisability 
of forming a manufacturers’ association for the protection 
of mutual interests, and for the advancement of the 
industry. A large number of British manufacturers were 
present, and it was unanimously decided that such an 
association should be formed. A provisional committee 
was selected to organise the association, and Mr. G. H. 
Smith was made secretary of this committee. 


Wireless Telegraphy.—We again have news of the 
experiments organised by Mr. Nikola Tesla in connection 
with his proposed scheme of using the upper and rarefied 
layers of the atmosphere to transmit electrical signals. 
Mr. Teala has been making these experiments at Colorado 
Springs at intervals since last May, and claims to have so 
perfected his apparatus that he will be able to send some 
wireless messages to Paris next year. We should have 
liked to have seen some records of the distance over which 
he has already succeeded in signalling to help us to believe 
the above statement. 


Paris Exhibition Congress. — As mentioned in our 
report of the meeting held on Nov. 23, it is proposed to 
hold a meeting of the Institution of Electrical Engineers in 
Paris immediately before the opening of the International 
Electrical Congress, and that a joint meeting with the 
American Institute of Electrical Engineers may be arranged 
at that time. It is desired in this connection, in order 
that a preliminary estimate may be formed of the number 
of members who will take part in this meeting, that the 
Council should receive at an early date the names of those 
who think it likely that they may attend. 


Personal.—We have recently referred to the fact that 
Mr. A. H. Gibbings, the city electrical engineer of Bradford, 
has taken up consulting work, having been retained on two 
important electric lighting schemes. We now understand 
that the Bradford Electricity Committee have decided not 
to dispense entirely with Mr. Gibbings’s services, but to 
retain him as their consulting engineer, ata salary which is 
not greatly less than that which he was previously receiv- 
ing. In this we think they will procure continuity of 
design in their extension works, which will be much more 
economical than having a new engineer to superintend this 


work. We congratulate Mr. Gibbings on the new position 
which, with the confirmation of the City Council, he will 
hold. 


Gas Traction.—Wo are sorry to see that a winding-up 
order has been made against the British Gas Traction Com- 
pany, Limited, as we believe that the company has made 
strenuous efforts to perfect the use of gas-engines for tram- 
way work. Up to the present a full statement of accounts 
has not been issued, and hence one is not able to gather the 
true cause of the company’s failure. Personally, we are 
inclined to believe that it is due to the excessive cost of 
maintenance of plant which prevents progress. It is 
interesting in this respect to note that the Gas Tram Com- 
pany, of Blackpool, are seeking parliamentary powers to 
double their lines and to introduce the overhead trolley 
system on these extensions. This supports our above 
contention. 


Time Records.—Mr. A. Berget has recently described 
before the Académie des Sciences an arrangement he has 
devised to obtain from an ordinary chronometer records of 
the beats of the escapement. The method is especially 
applicable for use on board ship, where the seconds 
pendulum with the usual relay circuit for recording 
seconds cannot be used. It consists of placing a delicate 
microphone on the chronometer connected with a magnify- 
ing telephone, on the diaphragm of which a relay is attached. 
The almost imperceptible vibration of the chronometer due 
to the escapement is thus magnetically recorded on a moving 
cylinder. One of the most common uses to which the 
apparatus will be put will be in comparing the time- 
keeping of a chronometer with that of a standard clock. 
Of course the method is equally applicable to astronomical 
clocks. 


Colwyn Bay Loan.—An interesting letter has been 
addressed by the Rev. W. Venables Williams to the secre- 
tary of the Local Government Board opposing the granting 
of the loan to the Colwyn Bay local authority for the 
extension of the electricity works. The loan asked for was 
£5,000. The greatest objection raised by the correspondent 
is that the Urban District Council is already overburdened 
with rates, but he does not consider the question as to 
whether the electric lighting undertaking will not soon 
become self-supporting. The most curious of his objections, 
however, is that up to the present time only certain parte of 
the town have electric light, whereas all the ratepayers are 
equally responsible for the capital charges on the loan. 
Surely a contention of this kind carries ite own condemna- 
tion, as the loan in question was asked for in order that the 
electric lighting might be extended so as to be within the 
reach of more inhabitants. 


The Falcon Works Engineering Society.—Mr. 
R. Percy Sellon delivered his presidential address to this 
society on Wednesday, the 22nd ult. The address com- 
menced with a general review of the events of interest in 
electrical engineering during the past year, and called atten- 
tion to the opening for electrical plants which were to be 
expected as the outcome of these developments. He then 
took up the general question of manufacture in quantity, 
laying stress on the necessity for specialisation and for 
standardisation. This he considered to be absolutely 
imperative if the British manufacturer was to successfully 
meet the competition with electrical manufacturers in the 
United States, Germany, and Switzerland. Mr. Sellon 
concluded his presidential address by a description of the 
additional buildings and machinery which the Brush 
Company were laying down at the Falcon Works, Lough- 
borough, in order that they might the better meet this 
competition. 
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Niagara Falls Power Company. — This com- 
pany has just fixed up a contract for the construction of a 
new wheel pit in connection with the out-take tunnel 
already in use. This new wheel pit will take its water 
from the east side of the inlet canal immediately opposite 
the present power station. It will be 400ft. in depth, 
190ft. in length, and 20ft. wide. A wheel pit of this size 
will provide accommodation for 10 turbines, each of 
5,000 h.p. capacity, but only six are proposed to be erected 
at once in the power-house for this pit. The contract for 
the work has been awarded to the National Contracting 
Company of New York, and the work is to be completed 
by the spring of 1901. When this wheel pit has been 
equipped with ite full complement of turbines, the Niagara 
Falls Power Company will have machinery of 100,000 h. p, 
which almost corresponds to the capacity of the tunnel now 
constructed to take away the waste water. 

Submarine Surveying.— The importance of having 
soundings made along the proposed route for a submarine 
cable is clearly shown by the results of the recent survey 
made on behalf of the United States Government for their 
proposed trans-Pacific cable. It seems that in the great 
circle route between the Midway Islands and Guam two 
obstacles were found which necessitated considerable devia- 
tion from the course proposed. The first of these is a 
submarine mountain situated a short distance westward 
from the Midway Islands and rising from the bottom of the 
ocean, which here sinks to a depth of 2,200 fathoms, to 
within 81 fathoms of the surface. The second obstacle is 
one of the deepest submarine abysses yet found in the 
world, situated about 500 miles eastward of Guam and 
sinking to a depth of more than 4,900 fathoms. Reporte 
have been received of the preliminary line of soundings 
from Honolulu to Luzon, and they indicate that the route 
which is being surveyed will prove entirely practicable. 


A New Bond.—We have recently been shown an 
illustration of a new type of rail bond designed by the 
well-known American electrician, Mr. Harold P. Brown. 
The bond is used with the plastic alloy with which Mr. 
Brown’s name has been so much associated in the past. 
The bond consiste of a rectangular piece of rolled copper, 
3in. long, 1ġin. deep, and about jin. thick. Cup-shaped 
projections are stamped on this copper sheet, so as to give a 
raised contact against the rail, and which also will hold the 
plastic material. The new feature, however, in the bond 
is the use of steel springs to maintain the plastic alloy in 
contact with the cleaned surface of the rail webs. These 
springs, which are held in position by small iron supporte 
until the bond is applied to the rail, press against the fish- 
plate in such a way that, even if the bolts in the fishplates 
slack, the bond will not become detached from the rail. 
When, however, the fishplates are secured in their usual 
position, a pressure of about 1,000lb. per square inch is 
obtained on the contact surface. 

Electric Railways Round London.—There is good 
evidence now before us that the proposals of the London 
County Council to extend their tramways in all directions 
round London will not always meet with the approval of 
the other authorities through whose districte they may 
wish to construct the lines. The Middlesex County 
Council is particularly strong in this opposition, having 
informed the London County Council that it will not 
consent to any new lines being constructed by that body in 
Middlesex. At the same time, we believe that the Council 
will be quite prepared to consider arrangements for the 
interchanging of traffic at the county boundaries so that 
the public will not unnecessarily suffer. We understand, 
however, that the Middlesex County Council has not quite 
decided whether it will lease the working of the light 
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railways proposed in their No. 1 order, in which the 
Metropolitan Tramways and Omnibus Company, Limited, 
are interested. The whole scheme will come up before the 
Middlesex County Council at their December meeting. 

Searchlights at Fires.—The Scientific American 
states that the New York Fire Department is about to 
add a complete portable electric searchlight plant to its 
equipment. The plant in question is mounted on a wagon, 
and will attend fires with the other fire-engines in order 
that there may be no difficulty in obtaining any light 
required on either the buildings involved or in the 
surrounding streets. The apparatus in question is said to 
resemble the fire-engines in general appearance, but instead 
of a pump it has an engine and dynamo. There are two 
searchlights each with an 18in. lens. These will be carried 
on a platform behind the driver's seat. They can be used 
either from the platform or removed and carried to any 
desirable point of vantage, all communication with the 
generator being kept up by means of flexible cables, which 
are insulated with rubber. The purpose of the apparatus 
will be to light up dark parte of the street and aid the 
firemen in laying the hose, setting ladders, etc., also to 
light up the front of buildings where people may be in 
danger, and to project light into the burning buildings 
themselves. 

Electre-Pneumatic Oentrel.—Mr. G. Westinghouse 
has invented and standardised an electro-pneumatic system 
of controlling motors or for controlling the switch gear in 
a central station. ‘The syetem has been specially devised 
for use on trains on which every car is driven by electric 
motors. In this case the ordinary type of series-parallel 
controller is used on each motorear, and the controllers 
throughout the train are operated by means of a pneu- 
matic system with compressed air. The beauty of the 
arrangement is that no electrical connections have to be 
carried the whole length of the train, as is the case on the 
Waterloo and City Railway, and the train can be easily 
split up into sections without disarranging in any way the 
electrical connections. Again, if the motors on one carriage 
develop a fault, its controller can be easily put out of action 
without interfering with the equipment on the rest of the 
train. This system of control can be, of courge, used for 


‘many other purposes, and it should be of great service in 


large power generating works where the switch gear is 
too large to be grouped conveniently on a central switeh- 
board. 

Labour Troubles.— One of the most distressing 
features of the many trades unions’ disputes which have 
arisen in the past few years, is the frequent occurrence of 
disputes between rival societies as to which should carry 
out a certain class of work. Strikes have occurred from 
these disputes which have done more harm to trade than 
can be lightly contemplated. We are glad to see that Mr. 
Barnes, speaking recently at a meeting of the Amalgamated 
Society of Engineers at Birmingham, referred to this fact, 
and warned the trades unionists as a whole of the serious 
danger of wasting their resources in fighting one another 
instead of uniting for the common good. In this respect 
Mr. Barnes seems to have looked at the subject from s 
ratber selfish point of view, as the damage done to the 
associations is cumparatively small compared with that 
done to the national prosperity. Mr. Barnes proceeded to 
refer to the Federation of Trades formed during the 
present year, and expressed the hope that che Amalgamated 
Society of Engineers would take a leading part in moulding 
the federation. If we remember rightly, however, the 
Amalgamated Society of Engineers recently lost ther 
standing on this federation from the action taken by 
their officials in one of these trade fights. 
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Dark Lightning Flashes.—Prof. Elihu Thomson 
contributes to the Electrical World an interesting note on 
the above subject, from which he concludes that the 
so-called dark lightning figures of which evidence is given 
to the photographic plate are simply due to well-known 
actions of the plate iteelf during exposure and develop- 
ment. He holds that if the plate is subjected to diffused 
light and then exposed to a bright flash, the flash develops 
and gives in the positive a white streak. If, however, the 
exposure to the flash is succeeded by the exposure to 
diffused light, dark flashes result. As regards multiple 
flashes, he quotes an interesting instance of a photograph 
taken by Mr. W. Sprange, which gives a conclusive proof 
that the hot streak of air remains unchanged for a 
considerable time after the lightning flash has passed. In 
this case the flash struck one rail of a railway track. The 
hot-air streak was then blown by the wind over another 
rail, and another flash proceeded down the same path. 
An interesting feature of these photographs is that they 
were taken from a point only 150ft. away from where 
the rails were struck. In cases like this the streak of 
hot air is evidently able to influence the second discharge 
to a much greater extert than would be expected. 


The Price of Copper.—The Financial Times, in its 
issue of Monday last, gives an interesting résumé of the 
new sources of copper which are being developed in conse- 
quence of the high price of that material. Our contem- 
porary starte on the supposition that the present high price 
is due to the action of an Ameriean syndicate of great 
financial resources, which for the last 15 months has been 
able to maintain and control the copper market. During 
this time the price has risen from £50 per ton up to a 
maximum of £77, since which there has been a slight 
reaction. We quite agree that the prosperity of trade and 
the increase of electrical engineering undertakings requir- 
ing copper would not by any means account for such a great 
increase in price. The question then arises as to how far 
the syndicate will be able to keep up the price of copper, in 
the face of the development of new mines and the exten- 
sion of old. From the review given of the former under- 
takings we learn that there are a number of most valuable 
deposite of copper ore recently discovered in the United 
States. The richness of some of these deposits as stated 
by experts is beyond belief, but we do not doubt the paying 
quality of the ore in question. Other undertakings in 
Tasmania and Queensland will also be shortly adding their 
quota to the world’s output of copper. Naturally, copper 
from these new sources of supply is not immediately avail- 
able, but we trust that before long the price of copper will 
again be determined by the laws of supply and demand. 


Chemical Engineering.—Mr. J. B. Johnson, the 
professor of engineering in the University of Wisconsin, 
recently delivered an inaugural address as dean of the 
College of Mechanics and Engineering, taking as his subject 
some Unrecognised Functions of State Universities.” 
The address as a whole is worthy of careful reading, 
as Mr. Johnson advocates the extenaion of general educa- 
tion to a much fuller extent than at present attains amongst 
students entering on a technical career. Amongst the evils 
of too strict specialisation, he refers to the education of a 
chemist who is to take up the subject from an industrial 
standpoint. Ia nearly all manufacturing industries with 
which chemistry is concerned there are two distinct classes 
of officials, one of which is devoted to engineering problems 
while the other takes up the chemical side of the question. 
Unfortunately, it is difficult to hold the balance even 
between these two departments, and hence when the 
cancern is prosperous the expert chemiat goes to the wall. 


On the other hand, when the undertaking is not successful 


owing to competition with new methods, the chemist called 
in to advise too often has little knowledge of commercial 
processes. In such work any education which would enable 
the chemist to design the appliances required in carrying 
out problems he has successfully solved in the laboratory 
would be of inestimable worth. Mr. Johnson proceeded 
to advocate the formation of a special chemical engineering 
department for the University of Wisconsin. He also in 
his address developed a similar idea for other branches of 
university work. 


Definitions.—Every electrical engineer has at some 
time or another been confronted by awkward questions 
when asked to define. certain electrical properties. As a 
rule, the questioner is quite ignorant of all physical terms, 
and hence definition has to be piled on definition without 
accomplishing. the object in view. We notice in the 
Scientific American a short note on the above subject, in 
which the watt and watt-hour are defined. In the first 
case the watt is compared to the foot-pounds done in a 
given time, and the relation between the watt and the 
horse-power is naturally introduced. The writer goes on 
to say that having got so far it is easy to explain the watt- 
hour, which he does in the following way: The energy 
represented by a watt-hour is equal to that expended in 
raising a pound to a height of 2,654ft. An even easier 
way of fixing it is to remember that two watt-hours corre- 
spond almost exactly to raising a pound to a height of 
one mile. The understanding of such terms opens out 
some very curious facts to the uninitiated. For instance, a 
certain. dry battery, weighing 6°38lb., was known to yield 
100 watt-hours. If this force were applied in-raising the 
battery itself, it would lift it to a height of over 10 miles, 
Again, in one hour the energy translated in an ordinary 
16-c.p. lamp, weighing about 102z., would raise that lamp to 
a height of 400 miles at a velocity of nearly seven miles 
per minute.” The only comment we would make is that 
the untechnical questioner would, as a rule, immediately 
conclude that there was some ready means of experi- 
mentally demonstrating the above quantities. 


Electric Ageing of Timber.—Mr. J. A. Montpellier 
gives in L’Electricien some interesting details of the 
mechanical equipment of the factory at Aubervilliers for 
the electrical seasoning of timber. At this place the 
process used is that known as the Nodon-Bretonneau, 
which was described in our issue of Feb. 3 of this year. In 
this installation every precaution has been taken to ensure 
that the cost of labour should be reduced to a minimum, so 
that the process should start with every prospect of being 
able to compete with older and well-established seasoning 
processes. The seasoning vate are placed in a line under 
travelling cranes, which are used to transport the timber 
to and from them. The length of these vats is varied, 
according to the size of timber to be dealt with, from 
44 yards up to 13 yards. The width of the vats varies 
from 5ft. up to 10ft., while the depth is kept constant at 
about 5ft. 3in. Each vat is supported on insulators. An 
interesting feature in the arrangements is that the platform 
in the vat on which the timber reste is directly supported 
on the plungers of hydraulic cylinders, by which the charge 
of timber can be readily lifted clear of the liquor. In this 
way it is exceedingly easy to recharge the vat, as the 
timbers are simply stacked in alternating longitudinal and 
transverse layers. The heavy upper electrodes are then 
laid on the charge, lowered by the hydraulic cylinders 
until the electrolyte reaches the desired height round the 
wood. The heat required for the solution is obtained by 
means of steam-coils. It is also stated that once a month 
the organic materials which escape from the wood are 
removed from the bath by raising the solution to boiling 
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point. The organic materials then rise to the top, and can 
be readily skimmed off. The nine vate actually put down 
at Aubervilliers provide for the simultaneous treatment of 
about 3,200 cubio feet of timber. 


Berlin.—Some interesting figures may be gleaned from 
the annual report of the Berlin Electric Light and Power 
Company, which at the same time throw a light upon the 
progress of matters electrical in Germany. It appears that 
during the year which the report covers the number of con- 
sumers increased from 5,432 to 6,093, while the number of 
lamps and motors at present fed from the several stations 
of the company, apart from the requirements of the electric 
tramways, are respectively 268,204 incandescent lamps, 
11,012 arc lamps, and 3,858 motors, representing an equiva- 
lent of 31,430 kw. Of the latter total, about 60 per cent. 
falls to light and the remainder to power. A reduction of 
the rate of charge per unit of current for street-lighting 
purposes has led to an increased consumption in this direc- 
tion. For industrial purposes an aggregate of 7,758,662 
units was supplied, and a further increase is represented 
by 364 motors with an aggregate of 1,230 h.p. which have 
been applied for since the report was concluded. The electric 
tramways consumed 10,166,652 units, and an increase 
to 15,000,000 units is anticipated in thie direction in 
the course of the present year. The total consumption 
of energy amounted to 28,863,947 units, compared 
with 18,234,430 unite during the previous year, an 
increase of 58 per cent. Owing to the extensive area 
of supply, it has been found necessary to supplement the 
present generating stations in order to cope with the demand 
for current from the outekirts of the city ; and since it has not 
been deemed advisable to depart from the existing system 
of distribution, suburban generating stations are being 
erected in which electricity is generated under favourable 
conditions at a high potential, and then conducted to trans- 
former sub-stations. It is also interesting to note that 
3,000-h.p. steam sets have been adopted as a unit of plant 
for instalment in these generating stations. 


Telephone Cenduits in Brussels.—Mr. E. Pierard 
gives some useful information in Z’ Electricien on the con- 
struction of telephone conduits in Brussels. 


exceeds a certain limit it becomes actually cheaper to put 
the wires underground than to provide overhead construc- 
tion to support the same. 


vide a new central office, and accordingly decided to put 
underground all the telephone mains within a radius of 
about two miles from the new central exchange, which is 
to provide for 15,000 subscribers. The system adopted 
is the outcome of the experience gained in other 
countries, as a deputation was sent abroad to 
look into the matter before any contracts were 
placed. It was even then left to the parties tendering 
for the work to make suggestions. The contracts were 
finally placed with Messrs. Felten and Guilleaume and 
Messrs. Siemens and Halske for the cables, which have a 
paper and air insulation, and with Messrs. Hagot, of Liège, 
for the underground work. The conduits for the cables 
consist of glazed earthenware pipes of 3łio. internal 
diameter. ‘hese are supplied in lengths of about 19in., 
and are laid on a foundation of concrete. They are jointed 
with cement, a mandrel being inserted to remove any pro- 
jecting edges of this cement which may come through into 
the pipe. The space between the different pipes in one 
layer and between the different layers is filled up with 
concrete. At distances of about 160: yards street boxes 
are provided, which are said by the author to be spacious. 
Their inside dimensions are as follows: height, 54ft. ; 


He draws 


attention to the fact that when the number of subscribers | 
‘which he described the various types of conduits already in 


In Brussels the Administration | 
of Telegraphs and Telephones have been obliged to pro- 
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width, 3ft. 4in.; and length, 6ft. These bexes are 
accessible from manholes in the streets. It is stated in the 
article that from 150 to 200 yards of completed conduit 
are laid in a day. 

The O’Keean Meter.—Mr. C. E. O’Keean describes 
in L’ Industrie Electrique the meter with which his name is 
associated. The principle of this meter consiste in having 
an electric motor of high efficiency running with a constant 
magnetic field. In this case, if the current taken by the 
motor is infinitesimal and the friction of the moving parts 
the same, the speed of the motor will be rigorously pro- 
portional to the difference of potential on its terminals. 
Hence it will be seen that with this type of meter there 
is, no need for a brake on the motor shaft. The motor 
in the meter is provided with a magnetic, field of the 
D'Arsonval type, which is energised by means of permanent 
magnets. In the cylindrical space between the poles of 
the magnet and the soft-iron core fixed between them, an 
ingenious drum winding is inserted. This winding is 
cylindrical in form, and is only supported at the upper 
end. The lower end of the coils containing the cross 
connections are cylindrical, to enable the armature to be 
inserted in the cylindrical air-gap. The spindle of the 
motor then gears directly with the counting device by 
means of a worm on the shaft. A commutator is pro- 
vided on the spindle, somewhat of the same type as 
that used in the Thomson meter. It will be seen 
from the above that when the meter is to be used 
on a constant-potential circuit, tae armature has to be 
connected to the two ends of the resistance in the main 
circuit. From a test published in the article we gather, 
however, that a voltage at full load, of 2 volt, is sufficient 
to cause the motor to make 50 revolutions per minute. It 
is also stated that 0048 of a volt was sufficient to start the 
motor, although no compounding coil was used to over- 
come the friction of the parts. These meters evidently 
have been carefully made, and it would seem to us that the 
effects of friction and the necessary delicacy of the parts 


are likely to be the cause of their chief defecta. 


Underground Conduits.—In October last Mr. C. H. 


Sewall read before the Chicago Electrical Association a 


paper on underground conduits for electric conductors, in 


use. The author’s conclusions on the matter are that a 
conduit made of Portland cement concrete was, after all, the 
best, as such a conduit was not liable to. the shrinkage and 
warping which are often found in earthenware ducts. He 
then proceeds to discuss the best form of conduit in order 
that the cable may be readily drawn in. He concludes in this 
respect that asquare duct is rather the better,as thecable then 
is not drawn up a curve when getting round a corner. The 
ad vantage of the square duct can, however, be retained by 
making the duct with an arched top, as the cable is always 
resting on the bottom of the conduit. These ducts he 
proposes to construct in the following way : An even bed of- 
concrete is first laid down on the bottom of the trench and 
finished off smooth. On this a number of concrete shells 
are set, the section of these shells being a hoop with straight 
sides and an arched top. Whena number of these have 
been placed along on the concrete foundation, more concrete 
is placedon them till they are deeply embedded. The troughs 
used to form the ducts the author makes of wire cloth 
lined with Portland cement. He states in his paper that 
the expense of constructing these conduite is inconsiderable, 
and the support of the arched troughing, 3in. wide at the 
base, come out at less than d. per foot. We thiak, how- 
ever, that there might be trouble with the troughing in 
question due to the vertical sides springing in when the 
concrete was filled in round them. As regards the use of 


THE ELECTRICAL ENGINEER, DECEMBER 1, 1899 881 


concrete, however, for the formation of ducta, we notice that 
the Metropolitan Electric Supply Company, of London, are 
using concrete ducts in their extension work. These 
conduits are being made in longer lengths than could be 
obtained in earthenware, and are arranged with telescope 
joints. 

Water Power in Norway.—A few miles from 
Christiania, the Glommen, Norway’s largest river, forms a 
succession of waterfalls and rapids, which over a distance 
of about 1,100 yards possess a total fall of 62ft. The 
catchment area of the river up to the point where it is 
proposed to utilise this water power amounts to some 
15,000 square miles, while the minimum available volume 
of water is 3,500 cubic feet per second, the flow at the 
ordinary low-level mark being 5,250 cubic feet. However, 
by modifying the present weir across the exit of Lake 
Mjösen, the available flow might easily be doubled and an 
output of 56,000 h.p. so obtained. For many years one 
of the beat situated saw and polishing mills of the country 
has occupied a site near these falls, possessing rights at the 
same time over four-fifths of the available water power 
that is to say, a maximum of 45,000 h:p. With a view to 
the erection of factories in the neighbourhood equipped 
for electrical running, a considerable area of the surrounding 
land has been acquired by the company owning the mills. 
A portion of the territory so acquired lends itself to the 
establishment of a river harbour. At the request of the 
company a report has been prepared by German engingers 
on the utilisation of the water power now running to waste. 
This report is understood to be very favonrable to the 
proposed scheme, the cost of procuring an effective turbine 
plant capable of running without interruption promising to 
be extremely low, even though the power could not be fully 
utilised at present. At the annual general meeting of the 
company it was decided to utilise 6,000 h.p. to 7,000 b.p. of 
the water power available—in addition to that already 
employed—for the manufacture of calcium carbide and the 
running of an electrical transmission plant, it being proposed 
to distribute current in Moss and the neighbouring manu- 
facturing districte for lighting and power purposes. To 
this end the capital of the company was increaged, and the 
directors of the company were authorised to negotiate with 
a large firm of electrical contractors with a view to carrying 
the scheme through. . 


A Magnetic Blow-Out.— An important decision has 
just been given in the United States Circuit Court for the 
Eastern District of New York by Judge E. B. Thomas. The 
case before him was founded on the magnetic blow-out 
patent granted to Prof. Elihu Thomson in 1883. The 
judge, in his summing-up, remarked “ that if it was known 
that the arc formed in a circuit disconnected by any means 
could be dispelled by a magnet, nothing was added to such 
art by providing that the circuit should be broken by speci- 
fied means, the opening of the circuit being a mere incident 
to operation. It would be too broad a claim to assume that 
the patentee had contributed to the art of breaking electric 
circuits, and the claim for economy in breaking by means 
of a switch meant little. The conclusion was therefore 
reached that if the extinction of such arcs by means of 
magnetism was known before the patent in suit, nothing 
had been added to any art by applying the knowledge to 
a circuit broken by a switch, the precise reason being that 
the switch was not exposed to or rescued from danger by 
reason of ite being part of a switch, but because it was a 
segment of an electric conductor. Therefore, no economical 
advantage resulted to the switch as such, but to the con- 
ductors as such, and this wag the exact event in the prior 
art. The influence of the magnet to the extent stated was, 
and for many years had been, a part of scientific knowledge. 


justification as it appeared to the Court. 


be dismissed.” 


The patentee had applied it to what he called an electric 
switch or commutator, which for the purposes of this 
decision has been regarded as a stated means of opening or 
closing an electric circuit with a segment ot the conductor 
incorporated in the switch. Long afterwards the operation 


of trolley cars required the quick extinguishment of electric 


arcs on a scale not before contemplated. Thereafter Prof. 
Thomson devised a structure which involved the use of 
a magnet to extinguish electric arcs. He had formerly 
embodied this old art in a patent, and in consequence at the 
later period sought to monopolise it, without any legal 
Since the letters 
in truth revealed no use, function, mode of operation, or 
manner of application new in the art, the complaint should 
We are afraid, however, that the law in 
these matters in the States is not quite the same as in 
England. It seems to us that a valid claim could be based 
on the contention of the magnetic blow-out and the con- 
trolling switch gear for the tramcar. 


High -Tension Distribution. — The problems of 
handling large power even when the distances are compara- 
tively small are entirely different from those which are 
found in the distribution of electricity for lighting purposes. 


An interesting instance of this arises out of the contract 
between the Cataract Company at Niagara and the Union 


Carbide Company. The first- named company agreed to 
supply 15,000 h.p. to the carbide works at 2,200 volts, 
Although the distance is only some 2} miles, it was found 
to be advantageous to transform up at the power station to 
11,000 volts and again to transform down. At first sight 
it would seem that 2,200 volte was a reasonable voltage for 
a distance of only 24 miles, but it must be remembered that 
in this case the load is great and that it will be working 
almost without a stop. At the above voltage this load 
corresponds to a current of about 5,100 amperes. We have 
made a few calculations as to the size of conductors 
required and the weights and costs, etc. Thus, assuming 
that the line can be worked with a current density of 
1,000 amperes per square inch, over five square inches of 
sectional area of copper would be required, and this large 
size naturally entails sub-division to prevent the current 
being transmitted by the outside layers of the copper only. 
The loss in the line would then be about 11 per cent. 
of the power transmitted. If, on the other hand, trans- 
formers are used with 11,000 volts on the line, the current 
required is then just over 1,000 amperes, while the loss with 
1,000 amperes per square inch section of copper is only 
2'2 per cent. The transformers which are being used in this 
case will average about a 2 per cent. loss, so that with trans- 
formers at either end 4 per cent. must be added to the above 
figure. Even, then, with the higher voltage the whole loss 
is only 6:2 per cent., the change effecting a saving of nearly 
4 per cent. This is equivalent to 570 h. p. on the far end 
of the line, or, at £4 per horse-power, of an increased income 
of £2,280 per annum. On the other hand, the copper in 
the line is reduced from about 230 tons to 46 tons, which, 
with copper at £85 per ton, results in a capital saving of 
nearly £16,000. This leaves a considerable margin for the 
cost of transformers. The transformers which are being 
used are of the General Electric Company’s manufacture, 
and are of 2,500 h.p. capacity each, and each weighs about 
22 tons. Of this weight 12} tons is sheet iron used in 
‘he core. The proportion of loss in these transformers is 
us follows: iron loss 22°6 kw., and copper loss 87 kw., 
while the full-load efficiency is as high ag 98:3 per cent. 
At quarter load this efficiency has only fallen to 95:3. 


The transformers are covered with oil, which is kept cool 
by means of water-pipes. The rise in temperature after 


eight hours at full load is said to be 81deg. F. 
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BURNLEY ELECTRICITY WORKS, 


The electricity supply station at Burnley having never 
been fully described in these columns, we propose to take 
this opportanity of giving our readers details and illustra- 
tions of the plant now comprised in the installation, includ- 
ing the recent additions referred to in our issue of last week. 
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nothing now remains of the original structure. An Act for 
improving the town, and for paving, lighting, and watching 
the public streets, was obtained in the year 1819. The town 
was subsequently supplied with gas by a private company 
established in 1824, which started with a capital of £9,000, 
and erected a gasometer capable of storing 25,000 cubic feet 
of gas. The coal under the town has been exhausted for 
some years past. The town at the present date presente a 
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Fic; 1— Front and End Elevations of Generating Station Buildings, Burnley, 


But before doing this a few words about Burnley itself may 
be written. The town is situated on the banks of the Brun, 
from which river it took its ancient name, Brunley, and is 
about 25 miles north of Manchester. Baine describes the 
place as being in 1824 a thriving market town and chapelry 
with a population of 6, 378 and a ratable value of £8,643. 


very different appearance to what it must have done at the 
commencement of the century. Being favourably situated 
for trade, it has developed rapidly, and now numbers its 
100,000 inhabitants, and has a ratable value of about 
£357,000. This latter value, it may be observed, is 
remarkably low relative to the population, which fact is 


Fig. 8.—End View of Boiler- House. Burnley. 
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Kid, 2,—End Section of Generating Station Buildings, Burnley. 


A considerable proportion of this population was engaged in 
trade, manufacture, or handicraft. Burnley is thought to 
have been a Roman settlement at one time, but not a 
military station. Many indications exist in support of 
this view. The parochial chapel or church of Burnley, 
dedicated to St. Peter, was one of the three chapels exist- 
ing in the parish of Whalley in the reign of Henry I., but 


accounted for by the low rating of the mills, which consti- 
tute Burnley’s principal source of wealth. Weaving is the 
staple industry at the present day, the welfare of the town 
depending to a great extent upon the employment of its 
numerous looms. Spinning, which once represented the 
town’s staple industry, is now carried on only to a limited 
extent in the neighbourhood. But the engineering trade 
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is also represented to some extent. Once upon a time the 
air of the town was considered remarkably salubrious, but 
the smoke from forests of factory chimneys has long since 
destroyed that reputation. 

The town gas supply is now in the hands of the Corpora- 
tion, the price charged being at the rate of 2s. 6d. per 
1,000 cubic feet, less 5 per cent. if paid within 21 days. 
One of the town’s gasworks adjoins the electricity supply 
atation, the two establishments having proved themselves 
jealous neighbours. But for this fact the development of 
electric lighting in Burnley might have been even more 
rapid than actually has been the case. As in a great many 
other instances, the opposing interests constituted in the 
gas undertaking have tended to suppress the development 
of electric lighting in the town. This opposition has 
been facilitated by the peculiar constitution of the 
Electricity Committee, which is, in fact, a sub- com- 
mittee of the Gas and Electricity Committee. The whole 
scheme of the electric lighting seems to have been entered 
into in a half-hearted manner at first, the object 
being principally to keep private enterprise out. But 
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output of about 40 h.p. have recently been connected to 
the mains, which is certainly a start. Then there is prac- 
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Fic. 4.—Block Pian of Station Buildings, Burnley. 


energetic and confident men have not been wanting to 
champion the undertaking—the late Councillor C. Parsons 
may be instanced as an example. From the speeches which 
took place at the opening of the recent extensions, reported 
in our last week’s issue, it will also have been gathered 
that two capable men are at the heads of the and 
Electricity Committee and the Electricity Sub-Committee 
respectively. These gentlemen have their hearts in 
the work, and may be trusted to steer through biassed 
opposition. 
hat electric lighting has already made considerable 
progress in Burnley may be deducted from the bare fact 
that considerably over 20,000 8-c.p, lamps or their equiva- 
lent are now connected to the service mains. The accom- 
panying table (A) shows the progressive growth of the 
station since the date of its opening, August, 1893. 
Existing circumstances have been against the procure- 
ment of a large motor load, so many of the local mills 
possessing their own generating plants, but prospects in 
this direction are improving, and motors aggregating an 


tically no public electric street-lighting to help the load, all 
that araley can boast in this direction being two groupe 
of lampe—one consisting of three five-ampere arcs, and the 
other of 12 8-c.p. incandescente—situated in prominent 
positions in the town. This backwardness with regard 
to public lighting is also noticeable in the various 
offices of the Corporation and other publi: build- 
ings, the cause being, of course, traceable to the 
opposing gas interests. On the other hand, the load on 
the present plant is promised a useful addition with the 
introduction of electric traction into the town. The Cor- 
poration come into possession of the existing tramways, 
which are at present in the hands of a company, and 
worked by steam, next year. It is intended to then 
reconstruct the whole of the track and equip the same 
for the overhead trolley system of electric traction. 
With the projected new extension about 20 miles of 
track are concerned, the estimated cost of the scheme 
being £150,000. The plant originally installed at the 
generating station, though not specially intended for 


ais 
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traction work, is nevertheless eminently adapted for it, 
the continuous-current generators being rope-driven by 
slow-speed horizontal engines. Hence the generating 
lant now installed will probably satisfy all requirements 
or some time to come. 
is centrally situated relative to the town, and ample water 
for condensing and boiler-feed purposes is obtainable from 
the River Calder, which skirts the site on one side. Coal, 
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The site of the generating station 


office. The engine- room is particularly spacious, consisting 
of two bays with central supports in che sbape of à double 
row of iron columns. Each of these bays is provided with 
an overhead hand-worked travelling crane, and room 18 
provided without further additions for doubling the present 
capacity of the plant installed. The floor level of the 
boiler-house is sunk a few feet below the level of the 9 0 
outside, to which latter the stoking floor is open. is 
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Fra. 5.— Iron - Clad Motor-Driven Centrifugal Pumps, Barnley. 


however, has to be carted, notwithstanding which it is 
delivered at the station at the cheap rate of 6s. per ton, so 
that, as will be seen, Burnley is particularly favoured in 
some respects—to such an extent, in fact, that Burnley is 
enabled to generate electricity at the low cost of 101d. per 
unit, the average charge to consumers being 3 96d. per 
unit, both of which figures are claimed as records so far as 
central-station work is concerned. Here it may be men- 
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arrangement greatly facilitates coaling, since tip-carts can 
be backed towards the boiler-house from the yard and 
their contents then shot on to the stoking floor within 
convenient reach of the boilers. The chimney shaft is 
80ft. in height, old mine workings in the immediate 
vicinity of its foundations rendering a greater height 
inadvisable. It is quite dwarfed by the huge shaft belong- 
ing to the Corporation refuse destructor which adjoins the 


Fic. 6.—Compound Horizontal Engines, with Dynamos and Old Switchboard in Background, Burnley, 


tioned that 6d. per unit is charged for current for lighting 
purposes, with 2d. rebate on the Brighton system of 
charging, and 2d. per unit for power. 

The station buildings, which have been considerably 
more than doubled by the recent extensions, embrace an 
engine-room and boiler-house, besides a commodious range 
of general and other offices on the ground floor, while the 
first floor comprises a new accumulator-room, stores, 
mechanics’ shop, showroom, testing-room, and drawing 


station. We mention the latter shaft because it is pro- 

ed to divert the waste gases from the generating station 

iler plant into it when further extensions become neces- 
sary, or before. The heat from the destructor, which, it 
may be observed, is of the Beaman and Deas type, is not 
being utilised at present, and what may be eventually done 
in this direction seems uncertain. The general style of 
architecture and arrangement of the station buildings may 
be seen on referring to Figs. 1, 2, and 3, from which the 
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principal dimensions will also be gathered, while Fig. 4— 
a block plan of the buildings—shows the arrangement of 
plant adopted, that actually installed being shaded. The 
ultimate arrangement of the steam-piping is alo shown, 
ee with the positions of the boilers, etc. It may be 
added that both the original and newer portions of the 
buildings are of a very substantial character, besides being 
of neat appearance and extremely well lighted, both natu- 
rally and artificially, the artificial lighting being provided 
for so far as the engine-room and boiler-house are concerned 
1 a combined installation of are and incandescent lamps. 

he older portion of the station was erected according to 
designs prepared by Mr. Button, the late borough surveyor 
at Buruley, while the recent extensions have been designed 


and carried out by his successor, Mr. G. H. Pickles. 

The Electric Construction Company, of Wolverhampton, 
were the contractors for the original equipment of the 
station, with several sub-contractors to be hereafter men- 
tioned, the work of instalment having been superintended 
on behalf of the above-named firm by Mr. F. Thursfield, now 
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220 volts between the outer conductors, being then 
inaugurated. However, a 220-volt supply to the consumer 
has now been substituted for the original 110-volt supply. 
This has, of course, entailed a change from 220 volts to 
440 volts between the outer conductors of the three-wire 
system. But since the older generators were not designed 
for this higher voltage, the outer conductors of the three- 
wire system have been cross-connected pending the neces- 
sary modification of the windings of these machines, while 
one of the new generators, which are both designed for the 
higher voltage, is being temporarily run at a 220-volt terminal 
potential. In other words, a two-wire system of distribu- 
tion has been temporarily resorted to. 

We may now proceed to a more detailed description of 
the station plant. Three boilers of the ordinary Lancashire 
type are at present installed, each being of some 300 h.p. 
capacity. These were supplied by the Oldham Boiler Wor 
Company, Limited, and are arranged as shown in Fi 1. 
Two of the boilers are fitted with mechanical stokers of the 
well-known Proctor type, while the third is provided with 
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Fia. 7.—Elevation of Combined Belliss-E.C.C. Sets, Burnley. 


‘at Chester, who subsequently took charge of the 
station until the appointment of Mr. W. R. Wright, 
‘the engineer under whose direction the whole of 
the recent extensions has been devised and carried 
out. Mr. Wright's late assistant (Mr. R. Birkett) now 
his successor—the first-named gentleman having been 
appointed electrical engineer to the Bootle Corporation— 
executed all the drawings in connection with the recent 
extension of the pan It may be added that Mr. Birkett 

ined some of his theoretical and practical knowledge 
‘during a course of instruction at Faraday House School, 
after which he spent some years with Messrs. Ernest Scott 
and Mountain, of Newsastle-on‘T'yne, subsequently being 
connected with various private installation works as consult- 
ing engineer. Mr. Birkett was, however, at the Chelsea 
5 works immediately prior to his appointment at 

ey. 

- Regular supply to consumers at Burnley was commenced, 
as previously mentioned, in August, 1893, a three-wire 
‘system of distribution, with a potential difference of 


a stoker of the “sprinkling” type, by a local firm 
A Green’s patent fael economiser has been placed in the 
chimney flue. This consists of 192 tubes arranged in 24 
sections of eight tubes each. The economiser is of Messrs. 
E. Green and Son’s high-pressure pattern, and suitable in 
every respect for a working pressure of 160lb. per square 
inch, representing the pressure of steam in the boiler. 
Two motor pumps situated in the engine-room (see 
Fig. 4), serve for boiler-feed purposes, the motors being 
arranged to drive also the scrapers of the economiser tubes 
and the mechanical stokers. The power taken for boiler 
feed by this means is less than 1 per cent. These motors, 
together with the pumps, are in duplicate, so as to 
guard against breakdown, and each set (Fig. 5) consiste 
of a‘shunt-wound iron-clad motor with an extended bed- 
plate for the centrifugal pump, each of which latter is 
capable of discharging 480 gallons of water per minute to a 
aa of 30ft., the motors running with 440 volte E. M. F. 
and developing 10 b. h. p. each at 800 revolutions. The 
motors were supplied by Messrs. Thos. Parker, Limited, of 
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Wolverhampton, and work the centrifugual pumps in 
conjunction with the condensing plant to be hereafter 
described. 

A steam ring, the ultimate arrangement and various 
branch diameters of which may be gathered from Fig. 4, 
serves for the connection between the boilers and engines. 
This portion of the works was carried out by the Globe 
Tube and Engineering Works, of Wednesbury, as sub- 
contractors to the Burnley Ironworks Company, Limited, 
which latter firm supplied the engines comprised in the 
original instalment of plant and an early extension. The 
first pair of engines, supplied in 1893, are of the compound 
horizontal condensing type, cylinders side by side, with a 
fly-pulley fixed on the crankshaft between the cylinders 
of each engine, designed for rope driving. The high-pressure 
cylinder, 12in. diameter and 3ft. stroke, is fitted with valves of 
the Corliss type and worked by the Burnley Ironworks Com- 
pany’s special form of trip gear, controlled automatically by 
a sensitive high-speed governor which allows a range of 
cut-off from zero to 75 per cent. of the piston’s stroke. The 


— 


an output of 400 amperes at 230 volts when running at 
their normal speed of 450 revolutions per minute, while the 
third is designed for 625 amperes at a terminal potential 
of 240 volts when running at 390 revolutions per minute. 
They are all of the firm’s standard two-pole type, with 
upright magnets. i 
The two engines comprised in the most recent extension 
of plant are of quite a different type. They are namely 
of the well-known Belliss pattern, direct coupled to their 
respective dynamos. Each set (Fig. 7) consists of a quick- 
revolution engine of the Belliss patent self-lubricating 
three-crank compound type combined with a dynamo. 
Each engine is capable of developing on an ordinary load 
350 b. b. p. at a speed of 380 revolutions with 110lb. steam 
pressure, The engines are also capable of doing overload to 
425 b. b. p. for short periods of time. The dynamos of these 
combined sets werealso supplied by the Electric Construction 
Company, Limited. They are of thie firm’s shant-wound 
inverted two-pole type. Each is designed for an output of 
560 amperes at 440 volts terminal potential when running 
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Id. 8.— Arrangement of Condensing Plant, Burnley. 


low-pressure cylinder, 2a in. diameter and 3ft. stroke, is 
fitted with circular valves double- ported for steam and 
single- ported for exhaust, and fitted with varisble- expansion 
gear which can be regulated by hand whilst the engine is 
running. Each engine is provided with a horizontal air- 
pump and condenser placed behind the respective low- 
pressure cylinder, and actuated by a continuation of the 
piston rod, a good vacuum being thus maintained. The 
fly-pulley of each engine is 12ft. diameter, and grooved for 
eight 1łin. ropes. Each engine at its normal speed i. e., 
100 revolutions per minute—is capable of transmitting 
about 225 i. h. p., the design being very substantial, and with 
regard to steady running has given the utmost satisfaction. 
A third engine, supplied in 1895, is of exactly similar type, 
but has cylinders of 13}in. and 27in. respectively and 3ft. 
stroke, and fly-pulley 13ft. 6in. diameter constructed for 
12 ropes, this machine being capable of developing 275 i. h. p. 

The general appearance of the engines above described, 
coupled to their respective dynamos, may be seen on 
referring to Fig. 6. These dynamo, it may be here men- 
tioned, were supplied by the Electric Construction Company, 
Limited, Wolverhampton. Two of them are designed for 


at a speed of 380 revolutions per minute. A notable 
feature in connection with these erators is the 
ingenious arrangement of their field-magnet windings, 
which may be seen on referring to Fig. 7. This arrangement 
has obviously been adopted in order to secure maximum cool- 
ing surface for the coils. At the same time, it entails great 
care on the part of the winder. However, in this connection 
we think it must be readily admitted that the machines 
turned out by the Electric Construction Corporation leave 
little to be desired. Their machines are particularly well 
wound, which, unfortunately, cannot be said with to 
the machines turned out by all firms; but that is neither 
here nor there, suffice it to give credit where credit is due. 
The arrangement in questipn. does not detract from the 
appearance of the machine, but, on the contrary, adds to 
its beauty. za 

While we are dealing with the generating plant, mention 
may be made of a three-wire 5 supplied 
by orgs Thos. 5 Limited. s his consists of t 
sets o nets and armatures, each armature carrying 
100 apera at an E. M. F. of 100 and up to 120 volta, the 
maximum speed approximating 950 revolutions. The two 
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machines are coupled together by means of a. flexible 


coupling, and the shaft of. each is extended at the other 
end and carries booster armatures, each of which gives 
40 volts 100 amperes when running at any speed between 
760 and 950 revolutions approximately. The E. M. F. is 
capable of being reduced down to 10 volts. The magnets 
for the boosters are carried on extension of the balancing 
transformer bed-plate. This arrangement enables the 
accumulator battery to be charged at all times without the 


necessity of having to run separate engines for the purpose. 


The condensing plant, in conjunction with which the 
engines work, is of the “Korting” ejector type. Fig. 8 
shows the arrangement of this kik though it should be 
mentioned that two only of the condensers are at present 
fixed. These are of the firm’s No. 31 size, passing 27,500 
gallous of condensing water per hour. They are amply large 
to give a vacuum of fully 24in. on top load and, say, 26in. 
on half load. The two motor pumps previously mentioned 
deliver into a 14in. main pipe, which has been connected to 
an overhead tank which was already in position. Branches 
are taken from this pipe to each condenser. As the tank is 
of large capacity, the condensers can be started from 
this before the motor pumps are put in operation, and in 
case of breakdown on the motors there is sufficient water 
in the tank to keep the condensers in operation for an hour 
or s0. As will be seen from the arrangement shown, either 
motor pump can be used for either condenser. The main 
suction pipe, etc., has been arranged to allow for duplica- 
tion of plant without alteration to pipes now put down. 
The centrifugal pumps are by Messrs. Gwynne and Co., of 
Holborn. The condensers are carried under the cast-iron 
floor-plates behind the engines, being so constructed that 
all valves (save one, a back-pressure valve) are obviated. 


(To be continued. ) 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on Thureday, Nov. 23, 
the President (Prof. S. P. Thompson) said that before the 
papers were read he should like to make a few announce- 
ments. First, he would remind them that the annual dinner 
would be held on Dec. 6, and that it would be advisable for 
members of the Institution to make early application for 
tickets, The Council had given its sanction to the holding 
of an exhibition of photographs. This exhibition was tn he 
held in the library at 28, Victoria-street, from Dec. 5 to 
Dec. 12, the week during which the dinner would take place. 
All the photographs would be those taken by members who 
went on the very enjoyable Swiss tour. The Council had 
also decided to hold a meeting of members of the Institution 
in Paris on Aug. 16, 1900. Probably they all knew that 
at the Paris Exhibition there would be certain congresses 
held, and among these there was a congress of electricians, 
which would be held from Aug. 18 to 20. They had 
arranged their meeting for the 16th, two days before the 
congress started, in order to discuss anything they might 
wish to before the congress meeting. There were certain 
propon ions regarding the electrical units which would 
probably be made, and it would be as well to draw their 
own conclusions first. It was also proposed to hold 
one meeting in common with the American Institution of 
Electrical Engineers. Mr. Kennedy, the president of that 
institution, had written asking if such a meeting could be 
arranged, and the Council of this Institution had written to 
say they would be most happy to do everything in their 
power to bring it about. 

Papers were then read by Mr. J. Holliday, On the Cost 
of Steam Raising,” which appeared in our last issue, and 
by Mr. R. E. B. Crompton, which was as follows : 


Influence of Cheap Fuels on the Cost of Electrical 
Energy. | 
BY R. E. CROMPTON, PAST-PRESIDENT. 


The problems involved in this subject are worthy of the 
careful thought and consideration of members of this 
Institution. As water power is only available in the 


United Kingdom to a very limited extent, the bulk of our 


experience in generating, 5 and distributing 
power on a large scale is certain to be based on power 
stations put down in the best positions where we can either 
raise steam or work gas-engines by means of our cheap 
fuels. : 

Mr. Holliday in his paper deals very exhaustively with 
several of the problems involved in dealing with inferior 
cokes or coals of the anthracitic description. My present 
paper must be taken as a suggestive one of other important 
problems connected with this subject, in the hope that the 
matter will be carried further by those of our members who 
are working as engineers in charge of electrical power 
stations, and who are, therefore, likely to have already 
directed: their thoughts in this direction. Perhaps the 
first and most important point that we ought to consider 
is the extent of our available supplies of cheap fuel. I 
do not think that this most important point has been 
sufficiently looked into. I am told that in certain dis- 
tricts where fuel of very considerable calorific value 
could be had almost for nothing at the pit’s mouth, 
solely because the difficulties in burning it were so 
considerable that no one had thought it worth while to 
put down proper appliances, immediately appliances were 
set to work to deal with this fuel on a large scale the price 
doubled iteelf. It is of considerable importance to take this 
into consideration, and then to fix on a price which is likely 
to hold good for a sufficient period. To enable us to discuss 
the problem I have put myself into communication with 
several colliery proprietors, and have ascertained that in the 
Midland district, Nottinghamshire, Derbyshire, and York- 
shire there are supplies of slack coals available, the average 
price of which during the last 10 years has been about 
2s. 6d. per ton at the pits, so that it could be delivered by 
railway carriage, including wagon hire, within an average 
radius of 50 miles for about 5s. 4d. per ton. At the present 
time, owing to exceptional demand, the present price is 
18. per ton higher than this, but I am informed that this 
higher price is not likely to be maintained, and that it would 
be fair to base my calculations on the assumption that a 
large supply of this coal would be available at the above 


rice. 

j Whilst on this subject I must point out that railway rates 
and wagon hire are the same for inferior as for the best 
quality of fuels, so that this inferior fuel cannot be delivered 
to distant parte uf the United Kingdom, such as in the case 
of our own works at Chelmsford, under 148, so that it 
appears probable that it will rarely pay us to deal with 
these cheap fuels at an average radius in excess of 50 miles 
from the coliiery. . Where a system of canal transport is 
available, as in the Birmingham district, these conditions 
will, of course, be modified on account of the much lower 
rate for carriage and barge hire. From enquiries I have 
made, it is probable that the Cannock Chase class of slack 
may be delivered within an average radius of 50 miles from 
the colliery at about 58. 6d. 

There are three distinct classes of cheap fuels available for 
generating electrical energy. The first are those in which 
the calorific value is chiefly in the contained carbon. These 
include the anthracite and small Welsh coals, and the refuse 
coke fuels dealt witb by Mr. Holliday. The difficulties in 
burniog these fuels are not great. They are cheap because 
they are friable, easily broken up by carriage into powder, 
and thus there is always loss in transit ; such powdered fuel 
is liable to fall through the bars or be carried forward in the 
form of dust into the flues and chimney. All easily pulverised 
fuel is also likely to have additional earthly matter mixed 
with it, as whenever a heap of it is shovelled over the 
earthy bottom gets mixed with it, and thus its liability to 
form clinker is increased. The second class of cheap fuel 
is the free burning small coal of the Midland districts. In 
this class I include all the small and earthy coals which are 
only slightly bituminous, and which therefore have slight 
tendency to cake. The third class is the small and dirty 
or earthy bituminous coals of the North. These last are 
the most difficult to deal with, but as they possess high 
calorific value the problem of dealing with them success- 
fully is the most interesting of all. The first group of 
fuels bave been dealt with, with considerable success, by 
several forms of furnaces in addition to those described by 
Mr. Holliday. In this class it is all-important to reduce 
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as far as possible the loss of unburnt fuel by its falling 
through the firebars or being carried forward into the flues 
in an unconsumed condition. So far probably the best 
method of dealing with the clinker from this class is the 
provision of large water ashpans, the steam rising from 
which appears to have the effect of preventing the clinker 
from clinging to the bars. A great portion of it separates 
as it forms into small drops of melted matter and falls 
through the bars into the water instead of forming large 
cakes which hinder the air admission. Up to the present 
the attempts to satisfactorily deal with the second and 
third classes of fuels have been chiefly connected with the 
use of automatic appliances fur distributing the fuel over 
the bars, breaking up and getting rid of the clinker, and 
providing sufficient admixture of air at various pointe in 
the furnace to ensure satisfactory combustion of the 
These last difficulties are at their greatest where a great 
portion of the calorific value of the fuel lies in its volatilis- 
able products. 

I think that most of us who have had experience in the 
use of automatic stokers will agree with me that although 
in some cases where a large range of boilers has been auto- 
matically fired, economies in labour have undoubtedly 
followed, yet the cost of clinkering the grates and after- 
wards removing the clinker from the boiler-room and the 
cost of maintenance of the grates and furnaces has been so 
considerable, and these difficulties and coste increase so 
rapidly with the amount of ash present in the fuel, that in 
most cases even with these automatic stokers it has been 
advisable not to use the very cheapest class. With the 
third or highly bituminous class coking stokers have been 
used with more or less success. Most of these operate on 
the principle of spreading the coal on the front end of the 
grate, allowing it sufficient time to form itself into coke, 
and then by means of moving bars to break up and move 
this coke forward over the bars to the point where intense 
combustion and radiation is required. This method is 
correct in theory, but it has not worked out well in 
e The moving bars do not move the caked material 

orward with sufficient regularity, so that openings occur 
in the fire, and thus excess of air is allowed to dilute the 
gaseous heated products of combustion, and their tampera- 
ture is thereby reduced. Clinker is seldom got automati- 
cally rid of, and in most cases a considerable amount of 
hand labour has to be expended on its loosening and 
removal. 

From the above remarks it will be seen that one t 
difficulty in burning cheap fuels at a small cost for labour 
and maintenance is that of getting rid of the clinker. 
What we require is that the fuel should be tipped from 
the hater trucks or barges into conveyors and thence 
distributed to the furnaces without being touched by the 
firemen, and that after passing through the furnace the 
clinker andashesshouldalso be automatically taken away from 
the back of the furnaces and delivered into a railway truck 
without any hand labour being necessary. There are two 
distinct methods of dealing with the cheap fuels which 
contain much volatilisable matter. The first is that 
described very fully in a paper read on March 16, 1897, by 
Mr. Humphrey (vide Min. Proc. Inst. C.E., vol. cxxix., 
p. 190) before the Institution of Civil Engineers on the 
s! 155 Gas Producer.“ 3 this system the fuel is 
gasified in separate producers, and the then burnt 
under boilers or ined 4a gas-engines. I do = propose to 
deal with this system, although it may well be a most 
satisfactory way of utilising cheap fuels, as it has been most 
thoroughly described by Mr. H. A. Humphrey in his paper. 
He showed that by this method 90lb. of sulphate of 
ammonia, which is about 70 per cent. of the total nitrogen 
in the fuel, may be recovered from it, and that the gus 
from each ton of coal is then capable under ordinary 
boilers of 9 not less than seven tons of water. 
The repairs and upkeep of the system appear to be 
satisfactorily low. 

I propose for the present to confine my remarks to 
suggestions to the form of furnace which may be attached 
direct to the boilers to burn these inferior fuels so as to 
evaporate the water at the least cost. Mr. Holliday has 
called our attention to the fact that in considering such 
furnaces and the boilers best suited to them, the use of 


cheap fuel has undoubtedly up to the epg necessitated 
the use of larger furnaces and larger boiler plant, so that 
there has been considerable increase in the capital cost, and 
hence in the maintenance charges, which are a percentage - 
of that cost; and this, of course, increases the real coet per 
1,000 gallons of water evaporated. I think, however, that 
in the case of externally-fired boilers, at any rate, arrange- 
ments may be suggested by which the grate area only need 
be increased, the size of the boiler remaining the same as 
for the best fuel, for if we so arrange our grate that those 
portions of it in which the preliminary work of igniting and 
caking the fuel is performed are at a comparatively low tem- 
perature, this portion of the grate or furnace may be exterior 
to the boiler, and it follows that that portion of the furnace 
in which advanced combustion is carried on would be no 


gases. | larger than would be the case if we were burning the very 


best Welsh coal; but it is only fair to say that in the case 
of bituminous fuels, where it is necessary to prevent newly- 
formed volatilisable products from coming into contact with 
the cold boiler surfaces, considerable additional space will 
have to be provided exterior to the boiler itself, as it is 
evident that in this case, in order to produce perfect com- 
bustion of these products, some form of combustion chamber 
which contains a large surface of highly incandescent 
material must be provided. in, however carefully we 
may provide for the disposal of the clinker, portions of it are 
certain to adhere to the bars and lining of the furnace or 
combustion chambers, and in order that these parts may be 
made easily accessible for cleaning, the whole furnace ought 
to be easily removable from the boiler—in other words, it 
should be built on a frame mounted on wheels ing on 
rails. Probably the simplest and most efficient method 
that has yet been contrived of continuously firing a large 
grate with cheap fuel is by the old Juckes revolving grate, 
which has been in use for upwards of 30 years, and 
wherever it has been properly installed and well mounted 
has given satisfactory results. I remember seeing one of 
these grates in use in Messrs. Fowler's works at Feeds in 
1871—that is to say, 28 years ago—and I am told that 
the performance has been so continuously satisfactory that 
Messrs. Fowler are still using this form of grate. | 

It appears probable that all the conditions I have above 
noticed could be satisfactorily filled up by a revolving grate 
mounted on a movable frame running on rails. In these 
days of electric motors there is no difficulty in poria 
power for working this grate. It can easily be construc 
to deliver the clinker and ashes continuously into a trans- 
verse channel at the back end of the grate, from whence 
it could be removed by a conveyor to suitable trucks. 
Immediately above that part of the grate on which the 
fuel is ignited I propose to provide a combustion chamber 
in the form of a long bridge made of a special quality of 
firebrick. I have found by experiment that a good way of 
arranging this apparatus is in the form of an extended fire- 
brick arch, each arch-shaped brick having a fin-like pro- 
jection hanging down from its lower surface into the path 
of the gases. I have already used this form of combustion 
chamber for Lancashire boilers at our works at Chelmsford 
with satisfactory results. The extended surface of fire- 
brick acts extremely well as a reservoir of heat even under 
the difficult circumstances of firing a Lancashire boiler, the 
fire-door of which must be 3 opened, but it is 
evident that this form of bridge will work much more 
efficiently in an automatically and hence continuously fired 
boiler, where no necessity existe for so often opening the 
door and hence admitting cold air. As I have pointed out 
above, for burning the first group of cheap fuels this 
regenerative apparatus may be dispensed with. It is some- 
what more necessary in the case of the second group, but 
it is absolutely necessary in the case of the bituminous 
smoky fuels of the third group. 

Up to the present the weak point of smoke-consuming 
apparatus has been that it has generally stopped short at 
supplying additional air so as to obtain more perfeet com- 
bustion of the fuel, and altbough this has resulted in a 
larger proportion of the CO being converted into CO,, yet 
as this has been effected by passing a considerable excess of 
air through the furnace, the heated products have been so 
diluted and cooled that not only is the output of the boiler 
diminished, but also its efficiency greatly reduced. The 
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only satisfactory method of dealing with the question is to 

rovide the combustion chamber Í have above described. 

need hardly remind those who are accustomed to boiler 
tests that the efficiency of a boiler is largely proportionate 
to the proportion of CO, present in the gases as they leave 
the furnace. On tests we always try to get this proportion 
as high as possible. In my experiments at Chelmsford I 
have been able when my combustion chambers were worked 
successfully, and when using highly bituminous fuel, to 
bring the al aie of CO, up to 11 per cent., which is 
sufficient proof that a very s excess of air was passing, 
and that the products were consequently undiluted. How 
important it is that the excess of air should be kept down 
is shown by the following table: ö 


— A — 3 — | ———_ — 
B. T. U. % IB. T. U. % IB. T. U. 7 
Heat transferred to 
water 10,463 | 72 6 8,228 | 68 9,960 | 83 
Heat carried off witb 
products of combus- Roast 
tion and excess air 1,792 | 12°4| 2,959 | 25-25) 1,440 | 12 
Heat in unburnt fuel * 
mixed with ashes 316 22 417 3°45 240 | 2 
Heat radiated and 
otherwise unac- 
counted for 1,829 | 12°7 390 3°22 360 | 3 
B. T. U. in feel ......... 14,400 | 100 | 12,012 100 12,000 |100 


A. Test of water-tube boiler ab St. Pancras. I. Test of water- 
tube boiler at Glasgow. C. Result of the Glasgow teat if excess of 
air had been prevented. i 


In column 1 | give the figures of an often-quoted test 
made with a water-tube boiler using the best Welsh coal, 
hand-fired. In this case only about 12°5 per cent. of the 
heat was carried off with the products of combustion and 
excess air. Owing probably to considerable radiation losses 
the efficiency of the boiler in this case -was not extremely 
high, being under 73 per cent. In column 2 I give the 
results of a test made at Glasgow with a, water-tube boiler, 
coal having a calorific value of 12,000 British thermal unite, 
being fired by automatic stoking apparatus. From the 
inefficient working of this apparatus it was found difficult 
to keep the bars properly and evenly covered, so that what 
otherwise would have been an extremely good result was 
spoilt, as the heat losses due to heat carried off with the 
products of combustion and by excess air were over 25 per 
cent., so that the total efficiency therefore worked out at 
only 68 per cent. In column 3 I give the results that ought 
to have been obtained at this test with automatic stoking 
of this class of fuel if this excess of air had been properly 
controlled. 

Since I commenced the preparation of this paper I have 
learnt that the Babcock and Wilcox Company, who have 
already done so much to reduce the cost of steam raising, 
have actually perfected and brought into practical use a form 
of furnace which combines a considerable number of the 
requirements that I have laid down in this paper as neces- 
sary for the satisfactory and economical burning of cheap 
fuels. In the Babcock and Wilcox new 8 i 
illustrations of which I am able to put before you on the 
screen, it will be seen that they provide a modern revolving 
grate which performs the duties of feeding the fuel on to 
the front of the grate and delivering the ashes and clinker 
at the back of the grate in a most satisfactory manner. The 
whole grate is mounted on a removable frame running on 
rails, so that it can be removed from the furnace and ready 
access given to the parts for examination, renewal, or 
repair. The difficulty of getting rid of the clinker and 
ashes at the back of the grate without admitting air at 
this point, was a matter in which the old Juckes grate was 
defective. This is got over by means of a very heavy cast- 
iron flap, which rests on the revolving bars at their back 
end. e bars have to move forward under this flap, and 
as it has a sharp edge the clinker and ashes are removed 
from the bars, slide over ite inclined surface, and are 
delivered into an airtight receptacle at the back, from 
whence they can be removed by a conveyor or other con- 
venient means. It is probable that this revolving furnace 
is a great step in advance, and probably the only addition 
that is required to perfect it is the addition of the combus- 
tion chamber which I have described. 


ving grate, 


In order to show the proportion the cost of fuel bears 
to the total cost of generating energy in a modern power 
station of moderate size I have extracted figures from the . 
log-book of the power station of our new Chelmsford works, 
from which I have prepared the accompanying table, 
which shows that under the actual conditions of working 
the plant during the last 49 weeks, and at an average price 
of 17s. 5d. per ton of coal (which was Nottinghamshire 
steam hard of the best quality), the cost of the fuel was 
64 per cent. of the total cost of 0°77d. per Board of 
Trade unit delivered to the tools. This plant is of 
moderate size; including spares, ite maximum rate 
of output at present is about 250 kw. It is not. 
easy to give the average rate at which it is worked, 
but it is probable that this is at the rate of about 120 kw. 
during 54 hours per week and 50 kw. during the night 
shift during 62 hours per week. If the plant had been 
worked at the higher rate throughout the night as well ás 
the day shift, the output would have been increased from 
368,000 Board of Trade units to 680,000 Board of Trade 
units, and the cost prices would have been modified as 


| shown in the second column—that is to say, that the cost of 


coal would then have been about 76 per cent. of the total 
cost, which would stand at 0°63d. per unit. If, however, 
this plant were put to work within the radius of 50 miles 
from collieries where cheap coal at 5s. 4d. per ton could be 
supplied and the furnaces of the boilers modified to suit 
this fuel in the manner I have indicated, the figures in the 
third column would be obtained at the rate of output in 
column 1; and those in the fourth column at the rate of 
output in column 2, and it must be observed that in. 
these two columns I have not reduced the cost of labour 
to the extent that might fairly be claimed by the saving 
in stokers wages. S 

It is needless for me to point out to you that increasing 
the size of this plant would largely reduce the labour 
charge, so that it is probable that (exclusive of interest and 
depreciation) the total cost price of one farthing per unit 
would be reached in many cases, providing that the coal 
obtainable at 58. 4d. per ton is burgt in a satisfactory 
manner. The fact that such figures are now easily within 
reach ought to be a powerful stimulus to the investment of 
capital in power distribution work. 


Tase showing the Proportion which the Cost of Fuel bears to 
the Total Cost in Chelmsford New Works Power Station. 


boilers 
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A. Actual cost per Board of Trade unit at output of 368,000 
units in 49 weeks . Calculated cost if full night shift be 
worked giving 680,000 unite in same period. Coat as in 
column 1 if coal at 58. 4d. per ton were available. D. Cost as 
in column 2 if coal at 5s. 4d. per ton were available. | 


In the discussion following these papers, 


Mr. 8. Z. de Ferranti eaid that the two papers which had been. 
read were of exceedingly great interest to the members of that 
Institution who had to deal with the generation and supply of 
electrical energy. The most difficult problem in connection with 
this supply was that of steam generation. The time of year at 
which the papers were read was the right one for emphasising the 
importauce of considering this question. It was about this time 
that many central-station engineers were brought face to face with 
the problem of sudden fogs and dark days causing a large 
in in fuel consumption. The question of cheap fuel had 
Leen largely dealt with by the papers. There was at the present 
time throughout the country a great difficulty in obtaining coal 
of the required claes to run works at their maximum capacity. 
In his own works they found they had gained considerably 
by using cheap fuels instead of moderately dear ones, but, of 
course, they could easily get rid of therefuee. The difficulty they 
experien was tbat the supply of the cheap fuel very soon 
became exhausted, or that the colliery managers pub it up in 
price when they found there was a demand for it. With regard 
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to the provision of a large combustion chamber, he thought the 
Pe was good, as the hot flame impinged directly on to the 

er surface and impeded combustion. He thought Mr. 
Crompton’s arrangement would undoubtedly give better results. 
His experience with his own plants was that the brickwork of the 
furnace slagged away rapidly. A great thing with ‘electric gene- 
rating plants was to have a sufficient amount of spare, not only 
for the summer time, but for the worst time of the year. Many 
of them would know of tests which had been made showing that 
the efficiency of a boiler decreased if kept in continuous work, 
owing to deposits on each side of the heating surface. Therefore, 
one of the greatest points in getting boilers to work economically 
was to have a sufficient reserve, so that they might be cleaned out 
pretty often and thus work economically ad all times of the year. 
_ Mr. C. E. Stromeyer said that Mr. Holliday’s paper was very 
interesting on account of the exact figures and details which he 

ve, and Mr. Crompton's also contained many points of interest 
they would like to discuss. Wich regard to Mr. Holliday’s paper, 
he would like to make a few comparisons with some figures he 
himself had had prepáred some time ago. He said that the 
removal of refuse cost him about 2s. per ton, and it should be borne 
in mind that with the refuse in the coal the efficiency of the coal was 
nod proportionate to the amount of carbon and hydrogen in it. 
With the amount of refuse mentioned by the author he calculated 
that the efficiency was less by 40 or 50 per cent. than the 
theoretical value. If the coal were perfectly pure, the cost of 
rating llb. of water would be Id., if there were no asb. 
ere were 20 per cent. of refuse, it would be 14d., 30 per 
cent. refuse 24d., and 40 per cent. 43d. It was quite true that 
when the colliery proprietors found there was a demand for cheap 
grades of fuel they raised the price. Shale oil, too, was treated 
in that way. Attempts had been made in Scotland to use shale oil 
on steamers, but for the same reason the attempte had to be given 
up and the oil furnaces taken out and coal furnaces put in again. 
In the table on p. 7 of Mr. Crompton’s paper the difference in the 
heat losees between the two water-tube boilers was remarkable if 
the boilers were at all similar. He thought there was something 
wrong in this. One stood at 12°7 per cent. and the other at only 
3°2 per cent. Probably the true explanation of this, as well as of 
the 26 per cent. said to be carried away, was the difficulty in 
ascertaining the quantities. Asa check on the estimation of the 
CO and CO, found in the flue gases, he had experimented with 
economisers. Knowing the quantity of heat given to the feed 
water, one ascertained the heat taken from the gases. From this 
and the specific heat of the gases the quantity of the same could 
be estimated. Comparisons of 10 trials made by Mr. Langridge 
with this method gave results which varied by 25 per cent. up and 
down from the figures obtained by analysing the gases. These 
differences were, he thought, due to the fact that the heat of the 
gases was not uniform in the flues. He saw that the Mond process 
was mentioned. As this process was invented especially for the 
production of ammonia, the results obtained by it could not be 
compared with ordinary engine working. The process being for 
that special purpose did nob work well if there was not much 
nitrogen in the coal, and with some coala it did not work 
at all. Thoy were, therefore, tied to one particular class 
of fuel, which was very apt to rise in price. He noticed 
that Mr. Crompton recommended external grates. In this 
he quite agreed with him. Where the products for combus- 
tion were cooled too quickly the boilers worked unsatisfactorily, 
and the plates were apt to crack. Water-tube boilers suffered 
from this disadvantage—that the ecale settled over the part of the 
boiler directly over the fire. The Manchester Steam Usere’ Associa- 
tion did not like these water-tubes. They were accustomed to the 
Lancashire boiler, which worked for a good time even when there 
was something slightly wrong, but with a water-tube boiler they 
could nob wait till the end of the week to remedy the defects, 
because at any minute it might explode but it had to be imme- 
diately damped down. With large installations this could be done 
very well because of the large space allowed, but millowners did 
not like stopping one of their engines in the middle of the week. 
Ib was difficult to say whether under existing conditions the full 
advantage of having external grates could be reached. The heat 
was 80 intense that the brickwork was likely to suffer much more 
when the external fire was used than with internal combustion. He 
thought the best boilers were those known as the dry-back type, 
which consumed their own smoke. 

Mr. Dugald Clark said he had nothing to say with regard to 
Mr. Holliday’s paper, which was very complete and very valuable. 
With regard to Mr. Crompton’s paper, he would like to warn them 
against two or three things. In the first place, he thought it was 
quite a mistake to suppose that a gas producer was going to do 
any good in connection with steam-boilers. All attempts at 
arranging gas producers to work with steam-boilere had failed. 
Taking a fuel like carbon, which it was wished to turn into gas. 
id was necessary to convert it into CO and then into CO, and if 
the producer were anywhere outside the boiler furnace the gas 
never gave more than 70 per cent. of the heat which the coal 
which made the gas would have given originally. The only way 
to arrange matters satisfactorily was to have the whole of the gas 

roducer inside the furnace. As to the water.tube type of boiler, 
© quite agreed with Mr. Stromeyer that this type of boiler wae 
nob satisfactory to the ordinary manufacturer, and after experi- 
ence with it he had been forced to turn it out in favour of 
the Lancashire type. The great advantages of the water-tube 
boiler were that it could be put in in difficult places, and it was 
good if a high pressure were required. The great loss in the 
Baboock and Wilcox boilers, in which they differed from the 
Lancashire type, was due to the radiation from the firebrick 
furnaces. He had tried these boilers, and found that while by 


eva 


placing one’s hand on the brickwork there did not seem to be an 
appreciably great radiation with the Babcock and Wilcox boilers, 
yet when actually tested it was found that there was in reality a 
very large loss of heat in that way. He thought that in the table 

iven the 12:7 per cent. loss was wrong. No Babcock and Wilcox 
Boiler ever gave such a low loss. 

Mr. Crompton: They are from actual tests. 

Mr. D. Clark: Then the tests were wrong. With a Lancashire 
boiler there was scarcely any such heat losa. There might be 
incomplete combustion to a slight extent, but that was good rather 
than otherwise, as if complete combustion were to be obtained it 
would necessitate a larger supply of air than was wanted. The 
boilers which had the fire within the tubes were better than those 
which had water-tubes. These were the only type of boiler fa 
which was combined the efficiency of the Lancashire boiler and the 
benefits of the water-tube boiler. 

Mr. H. W. Miller said that Mr. Crompton stated that 
special firebrick bridges had been employed in furnaces for 
improving combustion, and especially for the purpose of reduci 
the smoke in boilers of the Babcock and Wilcox type, and wi 
some success. That was good, as at the present time they were 
compelled with these boilers to burn coal which was semi- 
anthracitic. It was well known that in the ordinary Baboock and 
Wilcox furnaces there was no combustion chamber. In some trials 
with one of these furnaces before a fire-bridge was introduced into 
ib, the temperature at the top of the tubes was from 800deg. to 
1,000deg., which did not allow of complete combustion, but after 
the introduction of a bridge, which consisted of a large mass of 
firebrick with holes ehroagh, the temperature at the back of the 
bridge was from 1,200deg. to 1,600deg., which was sufficient for 
complete combustion. In some boilers which were being made for 
his company, and which were to be tried in the coming year, the 
boilers themselves had been lifted up 2ft., and a large combustion 
chamber had been put into the space so formed. 

Mr. P. Blunt said sundry chemical questions had been raised 
on which he might speak. A number of impossible figures 
had been given as to the proportion of CO, in the gases as 
they leave the furnace, but he had never found this to be more 
than 10 or 11 per cent. of the total quantity. It was usually 
supposed by a great number of steam-users that they ran two 
serious risks—first, by imperfect combustion. They might relieve 
their mind on this point. It must be a badly-run furnace if there 
were any fair amount of CO found escaping. They also fancied 
that if they could see any smoke coming out of the chimney they 
would be ruined. This again was a groundless fear. As regards 
Mr. Dugald Clark's remarks about the possible efficiency with 
producer gas, he would point out that when the producer was 
worked properly and steam injected the combustible producta 
given off contained hydrogen as well as CO, and hence a higher 
efficiency was obtained. There was one point, however, he would 
like to call attention to, which was that the producer gas could be 
used more efficiently to drive a gas-engine than a steam-engine. 

Mr. G. L. Addenbrooke said the papers were of great value. 
As electrical engineers they were interested to know of recent 
ateam tests. It was even more interesting to know of teste with 
small plants than with large plants, where every facility for good 
working could be provided. Mr. Holliday’s exceedingly pertinent 
paper gave them actual figures for good commercial practice, The 
question was could they obtain better results than these wi:h 
more modern appliances and higher pressures. However, the 
figures were very interesting. He himself three or four years 
ago had been anxious to obtain figures of this sort, but had 
found great difficulty in so doing. He read a paper a fow 
years ago on the prime cost of running a 50-h p. or 100-h.p. 
steam-engine. The general results he obtained was that with 
an ordinary engine working under ordinary conditions and fired 
with coal at about 6+. the cost came out at about 3a. per 
hour per 50-h.p. or 60-h.p. engine. One of the ablest men 
in the Midlands took the trouble to go through the calculations 
of an engine which was using coal at about that price. The 
engine gave 40 h.p. easily. The coat came out at nearly ld. per 
indicated horse · power hour. It was a question on which as many 
figures as possible should be obtained. He entirely agreed with 

r. Crompton in his conclusions aa to cheap fuel. Mr. Crompton 
mentioned the deterioration of such fuels. There was another 
fact about them, however, which had not been mentioned, and 
that was that this kind of fuel would absorb large i SR of 
water, and lose besides its calorific value. This deterioration 
might be as much as 40 per cent. if stored any length of time. 
Also in collieries where modern appliances were used the coal 
cutters cut underneath the coal, and the dust in consequence 
was largely mixed with earth. Nothing now could be done with 
coal which did not cost at least 6s. or 78. per ton. As regarded 
the Mond process, Mr. Blunt had said that people did not use the 
Mond process for raising steam. This, however, was what the 
Mond Company were doing at present. Statistica were entirely 
favourable to the raising of steam by this process. 


The PRESIDENT then announced that the next meeting 
would be held on Dec. 7, when the papers would be further 
discussed, and that the following candidates for membership 
had been duly elected: 

Members. — F. Holden. 83, Cannon-street, E C.; Prof. M. 
Maclean, D.Sc., Technical College, 38, Bath-street, Glasgow. 

Associate Members.—J. N. Andrews, Convalescent Home, Soath- 

rt; M. G. Drake, Carlton, Auckland-road, Upper Norwood : 

. W. H. Gee, Carola Villa, Sale; W. M. Harris, Messre. G. 
Gilkes and Co., Canal Ironworks, Kendal ;-A. C. Holtby, North- 
cotes, Lincolnshire; W. O. Horsnaill, Street Farm House, Chelms- 
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ford; W. C. Laidler, 55, Ormonde-street, Sunderland; W. B. 
Redgrave, 29, Ulundi-road, Blackheath, S.E.; D. E. Roberts, 
Dowlais, Glamorgan ; S. J. Ross, Town Hall, Hackney, N. E.; H. 
Turner, Westminster Electric Supply Corporation, Davies-street, 
W.; A. J. Walker, Public Works Department, Wellington, New 
Zealand. 

Associates: C. M. Bradley, 23, Holborn-viaduct, E.C. ; A. E. 
Brown, Nau Mai, Hanson-street, Wellington, New Zealand; G. H. 
Corringham, Electric Light Works, Northampton; R. T. I. 
Crampton, Eynsford, Southsea ; J. E. Cuthbertson, 22, Brougham- 
street, Edinburgh ; W. C. Dixon, 7, Pemberton drive, Bradford ; 
G. E. Etlinger, Electricity Supply Station, Colombo, Ceylon ; E. 
Evans, Regan- street, Stratford, Taranaki, New Zealand; R. 
Foulds, 5, Underwood, Paisley ; D. Gray, 9, Esplanade, Williams- 
town, Victoria, Australia; J. H. Gray, 3, Crown Office-row, 
Temple, E. C.; F. H. Hall, 61, Uttoxeter New-road, Derby; W. 
A. Hartley, Cyclops Works, Sheffield ; C. A. Henderson, Corpora- 
tion Electricity Works, 75, Waterloo-street, Glasgow; R. A. A. 
Hooper, Southbrook, Starcross, South Devon ; W. Jenkins, 103, 
Warwick-road, Earl’s Court, W. ; D. McDougall, School of Mines, 
Maryborough, Victoria, Australia; D. E. McLaren, 135, South- 
terrace, Adelaide, South Australia; F. S. Ransome, Hoton, 
Loughborough, Leicestershire ; A. J. Walter, 3, Crown Office-row, 
Temple, E.C. 

Students.—J. Bentley, 57, Higher Ardwick, Manchester; E. 
Brown, 16, Bradley-gardens, Ealing, W.; H. H. Crockford, 9, 
Aldershot-road, Kilburn, N.W.; F. A. Frazer, Elmfield, Half- 
Moon-lane, Dulwich, S.E.; H. Griffiths, Thornbury, Woodbourne- 
road, Edgbaston, Birmingham; T. F. Griggs, Highclere, Arnison- 
road, East Molesey; E. W. Harris, Clovelly, Bixley-road, Coventry; 
A. 8. Herbert, Elmfield, Willoughby-road, Hornsey, N.; E. 
Hutchinson. Rock Lodge, Roker, Sunderland; W. Hunton, St. 
Cuthbert’s, Landsdown, Bath ; C. Lakin-Smith, 184, Hagley-road, 
Edgbaston, Birmingham; W. U. Lonnon, Technical College, 
Finsbury, E.C.; B. de M. Mertens, Whitmore, Cuckfield, Sussex ; 
T. Normoyle, care of R. Allport, Esq., Melville-street, Hobart, 
Tasmania ; F. E. Pring, 3, The Vineyards, Bath ; P. J. Robinson, 
Hpcroft, Erith, Kent; H. M. Upton, Haslemere, Court-road, 
Sutton; J. Walker-Hanna, 15, Charing- cross, Glasgow; T. H. 
Watermeyer, Twyford Vicarage, near Winchester; H. E. N. 
Wood, Ynyslas, Sidcup, Kent. 
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CROYDON TRAMWAYS. 


The Corporation of Croydon is promoting in the ensuing 
session of Parliament a Bill for the purpose of securing further 
powers in connection with the acquisition by the borough of the 
undertaking of the Croydon Tramways Company. A slight 
departure has been made, however, in the notice from the 
usual run of such orders. In addition to the notice proper 
there is published the ‘‘ covenants and conditions ” under which 
the Corporation intends, subject to the approval of the Board 
of Trade, to lease the tramways which it has acquired to the 
British Electric Traction Company, Limited, or their approved 
nominees. The terms of this covenant are as follows: The 
lease is for 21 years, with power to the lessors to terminate 
the same at the end of the first five years, and at every recurrent 
period of five years of the term. The lessees are to vay the 
Corporation by equal quarterly payments during the said 
term the clear yearly rent or sum of 64 per cent. on the cost 
of the purchase money agreed with the Croydon Tramways 
Company, and of the reconstruction and electrical equipment 
and other works carried out and expenditure incurred by the 
Corporation in connection therewith, including parliamentary 


cost, deposits, consulting engineer, and all expenditure except 


generating plant. Also to pay to the Corporation for the main- 
tenance of the roads along which the tramways are laid by equal 
quarterly peyments a sum of £100 per mile per annum, such 
rent not to commence until the lines are reconstructed and 
electrically equipped, a minimum rent of £900 per annum to be 
paid for such maintenance. To pay to the Corporation by way 
of further rent by equal quarterly payments an annual sum 
equal to interest at the rate of 64 per cent. upon all moneys 
at any time after the granting of the said lease expended 
by the Corporation with the consent of the lessees in 
the construction, or improvement, or renewal, or alteration 
of any works connected with the demised tramways or 
any extension thereof. The lessees are bound, in addition 
to keeping their carriages clean, dry, and fit for use, and 
obeying all by-laws, etc., made by the Corporation, to run 
both ways on their main line not less than one car every five 
minutes between 8 a.m. and 9 p.m., and over each branch line 
not less than one car every 10 minutes, and for this service 
their maximum tolls are to be 1d. from all terminals to the 
centre of the town, and 2d. beyond. They must not allow 
any advertisements to be affixed to the cars without the 
consent of the Corporation ; their cars must not be employed 
for any other purpose than the carriage of passengers 
and their luggage and small parcels, nor must the fares be 
raised on Sundays and holidays. They are bound to keep their 
rails clean and remove snow, etc., but salt or chemicals must 
not be used for this purpose. Each car must bear the name of 


„The Croydon Tramways.” The company is bound to purchase 
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from the Corporation during the lease all electrical ene 
required for the purposes of the tramways, and this energy is 
to be supplied at the rate of 2d. per Board of Trade unit. In 
the event of the Corporation failing to carry out the terms of 
agreement as to the supply of energy, the lessees have the right 
to determine the lease. The clauses as to the absolute forfeiture 
of the lease, in the events of payment of rent being in arrear, 
or of breached of the covenants, are very stringent. Jn regard 
to this, it is provided that the lease is to determine in the event 
of the lessee company being wound up. Finally, under the 
provisions of the agreement for the lease, the lessees are to be 
guaranteed in the due observance of the covenants and condi- 
tions of the lease jointly and severally by the British Electric 
Traction Company, Limited, and the British Thomson-Houston 
Company, Limited, entering into a bond with the Corporation 
in the sum of £30,000. 


FORTHCOMING EVENTS. 


: Fripay, Dic. 1, 

Institution of Junior Engineers.—At 8 p.m., at Westminster 
Palace Hotel, paper on Natural Methods for the Purification 
of Water-Carried Sewage,” by Mr. G. Dryedale Sweetman. 

Institution of Civil Engineers. — At 8 p.m., students’ meeting. 

SATURDAY, Dec, 2. 

Institution of Junior Engineers. — Visit to Sutton Urban 
District Council sewage disposal works. Train from Victoria 
and London Bridge at 1.15 and 1.50 respectively. 

Monnay, Dec, 4. 
Royal Institution.—At 5 p.m., general monthly meeting. 
Society of Arts.—At 8 p.m., Cantor lecture. Third lecture on 
Enamelling upon Metals,” by Mr. Henry Hardinge 
Cunynghame. 
Turspay, Dec. 5. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Further discussion on papers on The Waterloo and Oity 
Railway,” by Mr. H. H. Dalrymple-Hay, and The Electrical 
Equipment of the Waterloo and City Railway,” by Mr. 
Bernard M. Jenkin; and a paper on Combined Refuse 
Destructors and Power Plants, by Mr. C. Newton Russell. 

Northern Society of Electrical Engineers.—At 8 p.m., at 
Manchester, paper on Methods of Suppressing Arc in 
Fuses, etc., by Mr. E. Kilburn Scott. 

Institution of Electrical Engineers.—At the Library, 28, 
Victoria-street, S.W., until Dec. 12, exhibition of photo- 
graphs taken by members during the Swies tour. 

WeEpDNEsbAY, Dec. 6. 

Institution of Electrical Engineers.—At 730 p.m., at the 

Hotel Cecil, annual dinnar of the Institution. 
THurspay, Dec. 7. 

Institution of E ectrical Engineers.—At 8 p.m., ordinary 
general meeting, discussion on papers on The Cost of 
Steam Raising,” by Mr. John Holliday, and ‘‘Influence of 
Cheap Fuels on the Cost of Electrical Energy,” by Mr. R. E. 
Crompton. 

Chemical Society.—At 8 p.m., paper on The Oxidation of 
certain Organic Acids in the Presence of Iron,” by Mr. 
H. J. H. Fenton, M.A., F.R.S., and Mr. H. O. Jones, 
B.A., B.Sc. 

Civil and Mechanical Engineers’ Society.—At 8 p.m. at Hotel 
Victoria, paper on Fireproof Structures,” by Mr. J H. 
Blakesley, M.A., A. M. I. C. E. 

Ro-tgen Society. At 8 pm, at 20, Hanover square, paper on 
Observations on Practical X-Ray Work, with Exhibition 
of Apparatus and Stereoscopic Skiagrams.” by Mr. Mackenzie 
Davidson, M. B.; and Mr. J. Moore, F. R. C. S., bon. treasurer, 
will show on fluorescent screen a case of Bullet in the 
Brain.” 

FRIDAY, Deo. 8. 

Physical Society.—At 5 p.m., papers on ‘‘ Cylindrical Lenses, 
by Prof. Silvanus Thompson, F. R. S.; Exact Formu' for 
Lenses, by Mr. T. H. Blakesley; and “Oa an Organic 
Compound of Great Double Refraction,” by Prof. Silvanus 
Thompson, F.R.S. 

Institution of Mechanical Engineers,—At 8 p.m., ordinary 
meeting. 

Iustitution of Civil Engtoecors.—S.udents’ visit to the works of 
the Baker street- Waterloo Railway. Assemble at the works 
near Charing Cross railway bridge at 2.30 p.m. 

Saturpay, Dec. 9. 

North East Coast Institution of Engineers and Shipbuilders. — 
At Sunderland, paper on Ship Resistances, by Mr. J. 8. 
Posgate. : 


Iron and Steel Institute. We are pleased to 
note that the Queen has granted to the Iron and Steel 
Institute a charter of incorporation, which is dated 
Nov. 1, 1899. This charter is a fitting recognition of 
the work done by the institute in the development 
of the metallurgy of iron. y 
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DEPRECIATION. 


As might have been expected, the articles in recent 
issues of the Statist have formed the basis upon 
which those who hate the name of everything elec- 
trical have uttered condemnatory words against the 
financial position of supply companies. The Statist 
argument is purely a matter of figures without 
much regard to other facts. Now, figures in the 
hands of a trained manipulator can be made 
to prove anything. There is one consolation 
as regards the Statist which we are denied in 
some of the cackling jays that not only use 
its figures and arguments, but extends them 
to directions unthought of by the writer in 
the Statist. We refer to its honesty. When 
commentators are honest in their convictions they 
are open to receive and to consider any argument 
that may tell against them, as well as any that 
can be brought forward to assist them. For 
the moment let the figures of the Statist stand, 
but let us ask how far such considerations as 
those given below must modify them. Practically 
the argument of the Statist is that all supply com- 
panies are great sinners in the matter of deprecia- 
tion, and that an insufficient percentage is put aside 
to make the assets safe. It may be so, though at 
present we are inclined to meet the view with an 
almost point-blank denial. The capital of each com- 
pany has been expended in various directions. In 
the first place, sites for building have been bought, 
in many cases at high figures. Does the value of 
the site depreciate? Rather we should argue that it 
appreciates, and if this is true, surely it is unneces- 
sary to set aside any sum for depreciation. Hence 
the capital account that depreciates 1s so much less 
by the capital expended on the purchase of sites. 
That is one point the Statist does not seem to 
have considered, though it argues with the view that 
various portions of the works due to capital expendi- 
ture deteriorate at different rates, and that an average 
of 2°75 per cent. is the rate to be arrived at. This is the 
Local Government Board figure. Then surely the 
capital expenditure in many instances incurred in street 
work connected with cables is as permanent as is 
that spent upon the buildings. This cost is generally 
lumped in that of cables, which is altogether mislead- 
ing. In many instances cables have been drawn out 
and new ones drawn in, the expense connected with 
the new work being altogether out of comparison 
with the old. Then, again, the original capital 
expenditure, especially in the direction of street work, 
is often far in excess of what is absolutely necessary, 
because there is a looking forward to the future. 
Hence is it not perfectly right and just to look upon 
such capital as needing little or no depreciation? 
Hardware conduits unused do not decay, nor if 
they are there is it necessary to break up the streets 
to draw in cables. When all these things are con- 
sidered, in addition to the fact that it is absolutely 
necessary in electrical work to keep all the machinery 
in the highest state of efficiency, and that this is 
done out of revenue, it may be that the supply 
companies are not necessarily upon all-fours with 
municipal supply, and that a lower percentage than 
2°75 may be adequate. | 
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CAST-IRON SYSTEMS. 


There is in electrical engineering practice in 
England too much evidence of the independent 
characteristic of the nation, in consequence of 
which manufacturers are troubled with demands for 
infinite variations in the sizes, speeds, and outputs 
of their machines. ` The faults of this independence 
on the part of consulting engineers undoubtedly 
cause needless expense in many instances, but it 
by no means follows that there are not compensating 
advantages. In order to gather what these advan- 
tages are one has to look at the engineering practice 
in countries where the manufacturers have most 
control of the industry. In such practice the narrow- 
ing influence of extreme standardisation is readily seen. 
Because a certain piece of apparatus has been used on 
many outfits, one is assured that it must be the best 
possible, and that any rival apparatus which is 
designed to meet special requirements must be 
faulty. Such arguments are largely used by 
American agents in this country for tramway 
plant and accessories to commend their wares 
and to condemn English goods, which have 
perhaps been designed to meet necessary con- 
ditions which the American types ignore. The 
same consideration applies to systems of both 
lighting and traction, in the choice of which no 
hard-and-fast rule can be laid down. Au instance 
of this is the Sprague multiple-unit system which 
has recently been so much boomed. The good 
points of the system are many, but they do not 
render it suitable for all electric lines. Thus 
it was suggested at the Institution of Civil Engi- 
neers on Tuesday last that the Sprague system 
should have been used on the Waterloo and City 
Railway. This suggestion was made in spite of the 
fact that the size of the tunnel does not admit of 
motors being placed on the axles, which come under 
the passengers’ accommodation. We were glad to 
hear from Prof. Kennedy that in America some 
important lines are now being equipped with the 
system used on the Waterloo and City Railway, of 
having motors only on the front and rear bogies of 
the train. The use of common-sense and sound 
engineering practice in electric traction work will 
give better results than the blind adherence to any 
cast-iron system. 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justice needs that both be heard.” 


FOREIGN COMPETITION. 


Sır —My attention has been called to a letter from the 
British Insulated Wire Company on the subject of the 
Dublin United Tramways cable contract, which appeared 
in your issue of last week. 

e letter is not only a libel on Mr. Parshall, the 
consulting engineer of the tramways company, but it is 
an aspersion on the character of the directors, imputing as 
it does that they failed in their duty to their shareholders. 

As chairman of the Dublin United Tramways Company, 
I took an active in the settlement of all the contracts. 
for the electrical conversion of the tramways, and I am 
perfectly familiar with the conditions under which the 
cable contract was awarded. | 

The specifications and conditions on which the British 
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Insulated Wire Company and the National Conduit and 
Cable Company tendered were identical, and the tender of 
the latter company was accepted because the price was 
lower and the guarantees better than in the offer of the 
British Insulated Wire Company, while any subsequent 
variations from the conditions in the original tender were 
made in the interest of the tramways company. 

As the conditions included an indemnity against infringe- 
ment of patents, the tramways company were not interested 
in the results of the suit for infringement brought by the 
British Insulated Wire Company, and referred to in their 
letter. The success of the plaintiffs in this action was, I 
may mention, limited to a small portion of cable landed 
in Dublin before Sept. 2, 1898, the date when their 
patent expired. 

It is not true, as atated in the letter of the British 
Insulated Wire Company, that the tram company loaned 
to the National Conduit and Cable Company the services 
of their engineer (Mr. Parshall) to supervise the drawing 
in and jointing, so that this work, although carried out at 
the contractor's expense, bas not been effected by him, as 

rovided for in the original s cification.” This work was, 
in fact, effected by highly-skilled men under the super- 
vision and direction of a representative of the National 
Conduit and Cable Company, who remained all the time 
in Dublin in special charge of this part of the work. 
Mr. Parshall and his representatives gave the same super- 
vision and inspection to thie as to every other part of the 
works, to see that they were done in an efficient and 
proper manner. 
be conduit and cable system now laid down in Dublin 
has completely, justified our selection of contractors, who 
have performed their work efficiently and well, and from 
whom we got no delay in the opening of our traffic by 
electrical working. 

I am astonished that a responsible body like the British 
Insulated Wire Company should have been betrayed into 
publishing such reckleas charges, especially as they have 
quite recent evidence of Mr. Parshall's impartiality, 
knowing that on his advice I pepe a tender from them, 
subject to guarantees, for cables amounting to over 
£10,000. 

The general tendency in this country to municipalise 
tramways has tended to retard electrical developments, as 
municipal bodies move slowly, and only a very limited 
field was opened for private enterprise. Under other 
conditions prevailing in America, enormous strides have 
been made in this mdustry, and huge manufactures have 
sprung up to meet the demand, the extent of which is 
hardly realised in Great Britain. America has, in con- 
sequence, got a long way ahead in the manufacture of 
plant required for electrical installation. 

If British manufacturers are to make up the leeway, 
they will be more likely to succeed by learning from the 
larger experience in this business of their competitors 
across the Atlantic rather than by imputing unworthy 
conduct to honourable men as a reason for their failure 
to` obtain a contract in competition with American 
manufacturers. — Yours, etc., Wm. McMurpuy. 

39, Dame-street, Dublin, Nov. 22, 1899. 


[The above was not received till Friday, Nov. 24, too 
late for insertion in our last issue.—Ep. ZE. E.] 


THE LUNDELL ELECTRIC MOTORS. 


Messrs. J. H. Holmes and Co., of Newcastle-on-Tyne, 
have forwarded us one of their catalogues for 1899 of the 
continuous-current Lundell motors, of which they control 
the patents in the United Kingdom and British Colonies. 
These motors, which are designed by Mr. Robert Lundell. 
have been described in detail in past issues of the Electrical 
Engineer, but the present list collects together a number 
of new facts which are interesting to electrical engineers 
generally. For instance, on the question of speed regula- 
tion it is pointed out that with these motors an increase of 
speed of 25 per cent. can usually be obtained by varying the 


field strength, while speeds below the normal are obtained 


by inserting external resistances in the armature circuit 
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and maintaining the full field possible. Where, however, 


gives an economical range of speed from ṣẹ per cent. 
great ranges of speed with high efficiency at all speeds ie t 


of the normal up to 10 or 15 per cent. above the 


Fio. 1.—The Lundell ‘‘ Senior Celling Fan Motor. 


required a double-wound armature and multiple field coils 


normal. In this case the slow speeds are obtained by a 
are employed, the various parts being grouped in different 


small subsidiary motor geared to the machine by a worm 


Fic. 4 —8low-Speed Lundell Motor. 


combinations by a series-parallel controller. Reference is | and wheel in such a way that, when a certain speed has 
also made to the method which Messrs. Holmes and Co. | been reached, the larger motor can take up the work 
have patented for driving newspaper machinery, which | without any jerk. When this happens, the gear between the 


Digitized by Goog le 
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small motor and the machine is automatically thrown out of 
action. With these slow-speed motors for direct coupling 
to machinery, it is pointed out in the introduction to the 
list that where frequent stopping and starting is necessary, 
a slow-speed motor, with its small inertia and great starting 
torque, brings the machine up to speed more economically 
than a high-speed motor driven by belts, etc. The switch 
gears, which are standardised with the different motors, 
are of the self-contained type, with iron cases, and they 
are fitted with an automatic release, which breaks the circuit 
in the event of the supply of current being interrupted. 
Besides this switch there are others providing for overload, 
or for controlling the motors when the machines have 
completed a certain amount of work can be supplied, 
and one of these is an automatic tank switch, to he 


to 300 revolutions per minute. With these multipolar types 
former-wound coils are largely used, which are dropped 
into the insulated recesses in the armature core. The 
catalogue then gives illustrations of a number of applica- 
tions to which the motors have been put in this country, 
such as driving fans, lifts, feed pumps, etc. 
trations of these outfits are naturally of interest. As 
regards the electric fans of small output, we give in Fig. 1 
an illustration of one of the most recent types of ceiling 
fan motors. The last part of the catalogue is devoted 
to a full description of the motors themselves, with 
illustrations of the different details of construction. 
Amongst these, special interest centres round the ingenious 
construction of the field, by which one field coil is 
required even in the multipolar types. This greatly 


— 2 


Fics, 2 AND 3.— Lundell Motor with Double Circuit Armature. 


used in connection with electrically-driven feed pumps. 
This switch cuts out the motor when the water 
in the tank reaches a given level. With the lists of 
the prices we do not propose to deal specially, although the 
same are well prepared for reference, and give a very con- 
venient range of standard sizes in which these machines 
are now being manufactured at Newcastle. We notice 
that the standard voltages adopted are 115, 230, and 500. 
These apply both for the two-pole and for the multipolar 
t 


The multipolar machines at ordinary speeds are listed in 
sizes ranging from 10 b. h. p. at 780 revolutions per minute 
up to 60 b. h. p. at 550 revolutions. We gather that the same 
machines are also used for much lower speeds, as a series of 
motors running at 150 revolutions are manufactured ranging 
in size from 4 b. h. p. up to 15 b. h. p. These machines can also 
be modified to run at any speed from 110 revolutions up 


The illus- 


simplifies the insulating of the field winding, and also tends- 


to keep down the cost of manufacture. A. series of 
efficiency curves for 12 typical motors are given on pp. 40 
and 41, which are handy for reference when designing 
electric driving for factories. In nearly all these motors the 
curves do not droop appreciably between full load and half 
load, while in some cases the motor, even at quarter load, 
is shown to be giving in mechanical power 80 per cent. of 
the electrical energy put in at the terminals. The illustra- 
tions which we give herewith (Figs. 2 and 3) show a two-pole 
motor with a double-wound armature and two commutators. 
The machine is of the completely enclosed type, but, as can 
be seen, it is easy to obtain access to the brush gear at 
either end. Fig. 4 shows one of the six pole slow-speed 
motors, and from this illustration a good idea of the 
symmetrical way in which the armatures are wound can be 
obtained. 
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THE ENGLISH ELECTRICAL MANUFACTURING 
COMPANY. 


We have before referred to the large works being laid 
turing Company 
at Preston, which are designed for turning out some 2,000 
p. of dynamos per 
annum. The building and equipment of the work are 


down by the English Electrical Manu 
tramway motors and about 50,000 h. 


5 re pushed forward under the superintendence 
of Mr. S. H. Short, the engineer of the company. The 
most satisfactory news is that this firm has already 
received from Messrs. Dick, Kerr, and Co. orders for 
over 2,000 motors for delivery in 1900 as well as 
several generators. Most of these motors will be 

ispatched to various towns. Thus Liverpool takes 400, 

the British Electric Traction Company will distribute 
200 amongst the various undertakings it controls. Other 
motors go to Sunderland, Dundee, Southport, East Ham, 
Leeds, and Grimsby, so that the company will have 
samples of their manufactures widely scattered. An order 
of particular significance which the works have received 
rake Messrs. Dick, Kerr, and Co., Limited, is one 
from France for 800 motors for general distribution 
throughont the Continent of Europe. This is the first 
occasion on which any foreign order of importance for 
electric traction apparatus has been placed with any British 
manufacturer, and is significant of the part which the 
Preston Works will undoubtedly play amongst the great 
electrical manufacturing concerns of the world. In con- 
nection with these works, at which, when running with 
full output, about 3,500 men will be employed, no great 
difficulty in connection with labour is anticipated. The 
experience of the kindred undertaking, the Electric 
Railway and Tramway Carriage Works, Limited, which 
within six months has reached ita full output of 
18 tramcars per week, and which for this emplo 
some 500 men, goes to show that with airy, . well 
lighted and comfortable shops, joined with fair treat- 
ment and liberal scales of payment, the British workman is 
capable of meeting his American competitor both as to the 
quality of his work and his willingness and ability in 
turn it out. We trust that the company’s anticipations to 
this respect will be realised, and that the various trade 
tag will not object to the labour-saving tools being laid 
own. 

As part of the new Preston undertaking there is now in 
hand the erection of some 250 workmen’s cottages on an 
excellent site in the immediate neighbourhood of the works, 
and this number will be rapidly added to during the course 
of next year. 


COMPENSATING THE DISTORTION OF PHASE IN 
ALTERNATE-CURRENT INSTRUMENTS. 


The following is the translation of a short article which 


appeared recently in the Elektrotechnische Rundschau: In an 
electrodynamometer, wattmeter, or meter whose fixed and 
free coils are provided with cores of laminated iron, the 
magnetic field induced in the iron cores by an alternating 
current flowing through the fixed coils ıs retarded by a 
certain difference of phase in its periodic oscillations relative 
to the oscillations of the induced current. Between the 
oscillations of the current flowing through the free coil and 


those of the magnetic field induced by the current flowing 


through the fixed coil a difference of paue therefore, 
arises, which differs from the distortion of phase between 
the current strength of the fixed coil and that of tbe 
movable coil by an amount governed by the magnetic 
hysteresis. This amount may be termed the distortion 
of phase, owing to hysteresis. The instrument should 
measure the mean value of the product of the 
two current strengths multiplied by the cosine 
of the difference of phase between two currents. 
The instrument, however, measures the product of the 
intensity of the current flowing through the movable coil 
multiplied by the cosine of the phase difference between 
the value of the magnetic field and this current—that is 


to say, if the magnetic field is made proportional to the 
inducing current of the fixed coil, the quantity to be 
measured then differs from that measured in proportion as 
the phase of the maguetic field differs from the phase of 
the inducing current. 

In order to avoid the error, the following arrangement 
bas been adopted by Messrs. Hartmann and Braun, of 
Frankfort-on-Maine. An induction coil is inserted in series 
with the movable coil, whose coefficient of self-induction 
is large in proportion to the obmic resistance of the movable 
coil and of the induction coil. Parallel with these two 
coils an inductionless resistance is inserted, so that the 
current, after flowing through the movable coil, is in such 
manner conducted to the instrument that it is, on the one 
hand, distributed to the two coils, and, on the other, to the 
inductionless resistance. Thereby the current flowing through 
this coil of the one branch receives a distortion of phase 
relative to the line current, and this difference of phase 


must be made of such magnitude by properly proportion- 
ing the resistance and induction coefficients of the two 
branches, that they are exactly balanced by the difference 
of phase between the current of the fixed coil and the 
induced magnetic field, which are governed by the 
hysteresis. The difference of phase obtained by 
arrangement of connections, ensures that the phase of the 
current in the movable coil differs from that of the induced 
magnetic field of the fixed coil by exactly the same amount 
as the current in the fixed coil differs from the current 
intensity in the movable coil circuit before the shunt. 
so obtain a means by which the product of the two currents 
multiplied by the cosine of the difference in 3 existing 
between the two currents may be measured 

ment. 
forme, as is well known, a sbunt to the main circuit, 
the watts consumption in which is to be measured. 


this 


We 


y the instru- 
In a wattmeter the circuit of the movable coil 
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An inductionless resistance is inserted in the shunt 
circuit, in such a manner that the current intensity in 
this resistance is both proportional and equi-phased with 
the terminal potential. This resistance is now switched in 
series with the branch to tbe movable coil; hence, on tbe 
one hand, also in series with the induction coil, and, on the 
other hand, with the branch to the resistance arranged in 
parallel with the same. The accompanying diagram shows 
the arrangement, where C represents the load to be 
measured, F the fixed coil, B the movable, and J the 
induction coil, w the resistance switched ia parallel witb 
B and J, and W the resistance which, on the one hand, is 
switched in series with B and J and, on the other, with w. 


THE BRADFORD ACCIDENT. 


On Wednesday at the Bradford Town Hall, the Deputy 
Coroner (Mr. J. G. Hutchinson, jun.) resumed his adjourned 
enquiry into the circumstances surrounding the death of Edgar 
Driver, 19, an electrician employed by Messrs. Collinson Bros., 
of Aldermanbury, Bradfurd, who met his death through being 
electrocuted whilst engaged at Messrs. Isaac Holden's Alaton 
Works, Bradford, on Nov. 20. Mr. J. J. Wright appeared for 
the mother of the deceased, and Mr. F. G. Peacock on behalf 
of Messrs. Isaac Holden and Messrs. Collinson Bros. Mr. O. A. 
Shinner, H.M. epeo of factories, was also present. 

At the previous hearing, says the Bradford Observer, evidence 
was given to the effect that the deceased was fixing wires for 
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electric lighting and he slipped, and in order to save a fall 
seized an iron red composing part of the frame running round 
an electric arc lamp, and supporting the lower carbon. Death 
followed almost directly. Dr. Lodge, police surgeon, said that 
the cause of death was electric shock. 

CHARLES Rosert Heaton, electrician, employed by Messrs. 
Holden, said that after the accident he made certain tests. He 
discovered a leakage to the earth from the dynamo. This 
leakage was due to a defect of the positive brush-holder. 

Mr. A. H. GIB BIN ds, city electrical engineer, said that pro- 
viding there was a leakage it was possible to obtain a shock 
from any of the lamps by placing one hand on the lamp and the 
other on an iron pipe or metal work. This he considered 
unsatisfactory, as a leakage might occur at any time. The 
greatest voltage to which the deceased could have been subjected 
was 225, but if his body was wet with perspiration the shock 
would be aggravated. The deceased might have received a series 
of shucks. Witness did not previously know of a fatal case 
when the shock had been less t 1,000 volts. 

The jury returned a verdict of accidental death, due to the 
shock, and recommended that installations should be periodically 
tested for leakages. 


PHYSICAL SOCIETY. 


At the ordinary meeting on Nov. 24, Prof. G. Carey Foster, 
F R.S., vice-president, in the chair, | 

A paper On the Conductivities of Certsin Heterogeneous 
Media for a Steady Fiux having a Potential,” was read by Dr. 
G. H. Lees. Two formuls have already been proposed to express 
the conductivity of a mixture in terms of the conductivities of ite 
constituents. In the first formula the conductivity is represented 
as the sum of a number of terms, each one of which is the product of 
the conductivity of any conatituent and the fractional part of the 
mixture which is made up of that constituent. In the second 
formula the resistivity of s mixture is expressed in the same way 
with respect to the resistivities and percentages of its constituents. 
In general the first of these suppositions gives resulta which are 
above the experimental values, while the second gives results 


which are below. If we suppése that the mixtare is made up of 


a series of columns of the separate parte, stretching normally 
between two equipotential surfaces, then the conductivity would 
be accurately represented by the first formula. If, however, we 
assume that the constituents are arranged „in parallel layers, then 
the second formula would apply. In the present paper the 
author has attacked the problem two-dimensionally, and has 
investigated the relation which holds between the conductivities, 
when the constituente are arranged in the mixture alternately 
like the squares on a draughts board. Dealing firet with two com- 
ponents, it is easily shown that the problem reduces itself to 
finding the form of the equipotential curves and of the stream 
lines in a square, which is divided by a diagonal into two parte 
of different material. By means of conformal representation, 
Dr. Lees has referred the square under consideration to a kite- 
shaped quadrilateral, with two opposite angles right angles, and 
the other two so determined by the conductivities of the con- 
stituents as to give straight equipotential lines in the two portions 
of the figure which represend the two materials, and which ure 
separated the one from the other by the axis of symmetry: The 
general relation which exists between the vector co-ordinates in 
the two systems has been proved by Love to consist of elliptic 
functions, but near the angular pointe of the figures a close 
approximation can be obtained by the use of a simple expo- 
nential expression. Taking the known solution to the problem 
in the case of the kite-shaped quadrilateral, it is easy 
to calculate the result for the equare under consideration. 
This leads to the conclusion that the condactivity of the square is 
the geometric mean of the conductivities of the constituente. 
Allowing the medium to become fine grained and introducing new 
materiale, it follows at once that the logarithm of the conductivity 
of a mixture is equal to the sum of a number of terms, each one of 
which is the product of the logarithm of the conductivity of any 
constituent and the fractional part of the mixture which is made 
up of that constituent. By a superposition of fluxes the author 
has shown that the above law holds for flows in four directions, 
and he therefore considers that with the assumed structure the 
formula represents the conductivity for any flux. 

De. Lees then read a second paner, ‘Oa the Thermal Con- 
Auctivities of Mixtures and their Constituents.” In this paper 
the three formuls considered in the preceding communication are 
5 to the known experimental resulta upon the conductivities 
of mixtures of liquide. The author finds that the least satisfactory 
formula is the first one, whereas the least unsatisfactory is the 
logarithmic formula, 

Mr. Appleyard said that it was frequently of importance to be 
able to determine the resistance of a mixture of guttaperchas from 
the known resistances of component ts. He had attempted 
without success to do this by means of the old formulæ, and he 
would be interested to see whether Dr. Lees’s logarithmic formula 
gave better results, In electrical work, Mr. Appleyard pointed 
out that the nature of the centacts affected the conductivity, the 
resistance of a sheet of rubber being different when measured 
between metal plates and mercary sheets. 

Mir. Campbell said that the differenee between the calculated 
and observed results might be due to the thermo-electric properties 


of the materials. Lord Rayleigh had observed that the high 
resistivity of alloys might be due to a back E.M.F. produced 
the contact of dissimilar metals. 
measured tbe resistances of ferro-nickels both witb direct and 
alternating currents, and found them the same in the two cases. 


Mr. Campbell said that he 


In reply, Dr. Lees said that all his experimental work on 


conductivity had been carried out with mercury contacts. 


The society then adjourned until Dec. 8, when, by the invitation 


of Prof. S. P. Thompson, the meeting will be held in the physical 
laboratory of the Finsbury Technical College. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and, answers 


of a practical character relating to central-station work, . 


tramway work, or construction work; and for pach suit- 


able question offer one shilling, and for the best, solution 
of any question we offer ten shillings. 
Jive shillings for every other answer we print. The answers 


We also give 


to any question should be sent within 10 days after the 


question has appeared. We would call the attention of 


those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. Questions may be sent at any time. 


QUESTIONS. | 

223. Why are the commutators of modern dynamos so 
large in diameter? Allowing for sufficient cross-section 
of copper to carry current, how is the best ratio between 
length and diameter decided on, as there seems to be a 
difference in various machines of same number of poles 
and output — F. E. R. . 

224. What changes of connections, if any, are uired to 
reverse the diruction of rotation of a motor supplied from 
direct-current mains when (a) the motor is shunt wound, 
(b) the motor is series wound, and (c) the motor is oom- 
pound wound.—R. 7 

ANSWERS. 
ion No. 217.—Explain the causes of the chief defects 
which are found inside boilers after having been working 
for some time, and how these may be prevented. 


Best Answer to No. 217 (awarded 10s.).—The chief defects 
which are found inside boilers after having been worked 
for some time are generally caused by the use of impure 
feed water. These impurities vary with different kinds of 
water obtained from various sources, but, generally speak- 
ing, it may be said that most of the waters used for steam- 
raising purposes contain a certain percentage of free acid 
as well as carbonates or sulphates of lime. The action of 
the acid when present in feed water is shown by the 
sketches in cross-section (Fig. 1) of four different kinds 
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B, Honeyoombing ; C, Confluent Pitting; 
ting. 


2 
Fic. L—A, Isolated Pitting; 
Smooth Was 


D, 
of boiler plates which bad been subjected to corrosive feed 
waters. At A the corrosion here consisted of a large 
number of small holes, each separate from the other, 
which, being thus isolated, only affect the strength of the 
boiler to a comparatively slight degree. At- B the holes 
or pittings are deeper, and is generally termed) honey. 
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combing.” In some instances plates: have been found with: 
holes right through them, at first not being noticed until 
the hard scale which covered them had wasted over its 
area; these pierced plates, of course, having to be replaced 
by new ones. At C the action here is of a more extended 
form, known as “confluent pitting”; and at D the wasting 
is more even, extending over the whole surface of the 
plates, both these latter actions considerably reducing the 
thickness of the plates, and thus causing the margin of 
safety to be less. 

Another internal defect is that known as “ incrustation ” 
or scaling, caused by the presence of carbonate of lime or 
sulphate of lime; sometimes both may be found in the 
water, and there are to-day numerous so-called disincrustants 
on the market calculated to prevent these actions, but these 
will not suit every kind of feed water, and such should be 
used very carefully, otherwise they prove iu jurious. 

Probably the best method and the safest to prevent these 
defects would be first of all to get a true sample of the feed 
water used properly analysed, so that the water could be 
treated with substances suitable for it, and no harm could 
then be done to the shell unknowingly. The reagent which is 
most commonly used to prevent internal corrosion ie 
ordinary washing soda, or, better still, pure soda alkali. 
This will be found very usefal in neutralising any acid 
which may be in the feed water, and should be introduced 
into the boiler. gradually and continuously with the feed 
water by mixing in the feed-water tank. If on analyeis che feed 
water is found to have an impurity which consist of mostly 
carbonate of lime (which is soluble only when ¢arbonic acid 
is present) it may be treated with caustic lime as follows: 
For every 50 grains of carbonate of lime per gallon of water 


i ooo O 


Fra. 2.—E, Grooving at Longitudinal Beam ; F, Grooving at Front NAH Plate. 


add about 4lb. of caustic lime per 1,000 gallons of water. 
This will, by combining with the carbonic acid in the water, 
deposit about 8lb. of carbonate of lime per 1,000 gallons. 
If there is only the sulphate of lime present, for every grain 
of sulpbate per gallon found in the water add 1 jos. of pure 
carbonate of soda per 1,000 gallons of water used. Should 
both these salta be found on analysis to exist in the 
water, the use of caustic soda will be sufficient to precipi- 
tate both salts in the following proportions. If the water 
contained six grains of carbonate of lime per gallon, 
we should require to use at the rate of loz. (per 
grain present in one gallon) of pure caustic soda per 
1,000 gallons of water, 6x 14=90z. of pure caustic soda 
per 1,000 gallons of this water, and this quantity would 
also precipitate 8:16 grains of sulphate of lime, so that a 
water containing 14:16 grains of solid matter per gallon, 
consisting of the above proportions, could be treated by 
adding sufficient caustic soda to remove the carbonate of 
lime. When using the methods described it is considered 
far the best to treat the water in large tanks before going 
to the boiler, but as this often necessitates a large outla 
they are often applied to the water itself in the boiler ; this 
of course, requires the boiler to be frequently blown off to 
get rid of the sediment as well as being thoroughly cleaned 
at a time depending on the number of hours the boiler is 
worked and also the amount of deposit. 

If scale is allowed to accumulate in the boiler it will 
prevent the proper heat being transmitted to the water, 
and lead to dangerous overheating of the plates, resulting 
in cracked plates, distortion, bulging, and increased wear 


THE ELECTRICAL ENGINEER, DECEMBER I, 1899. 


and tear. Oil getting into the water, and afterwards into 
the boiler from the condensing plant, generally settles on 
the plates in a film, and leads also to overbeating of the 
plates in order to get the heat through, so that it is of 
t importance that the water in this case should 
through a reliable filter to get rid of the grease. Internal 
grooving is a serious form of internal defect, and generally 
occurs at the longitudinal seams below the water level, aleo 
at the ring seams of the shell, and the flue tube and end 
plates of Lancashire and Cornish boilers, as shown in the 
aketches (Fig. 2). This grooving is generally caused by the 
expansion and contraction, thus causing a straining, par 
ticularly at the angle ring connecting the flue tubes to the 
front end plate, also at the end plate itself, as shown in the 
sketch (Fig. 2). 

The life of a boiler may be greatly prolonged if the 
utmost care is taken with the cleaning and working of it, 
and among the external defects, of which a little might be 
said here, perhaps e corrosion stands foremost, this 
being caused by badly-made joints on manholes, valves, ete., 
also from damp brickwork around the boiler and boiler 
seatings, which causes rapid deterioration of the plates or 
part of che boiler in contact with the damp bricks. Damp 
ashea, too, if not properly cleared away from the bottom 
of the front end plate and sides of flue tubes when the 
boiler is standing will cause wasting of the plates in 
contact, also the seams if leaking will seriously affect 
neighbouring plates. Great care should be taken never to 
blow water out of a boiler under pressure, as this causes 
rapid contraction of tbe shell and generally leaves the 
scale hard on the plates, particularly if cold water is 
afterwards run into the boiler. 

Probably these few remarke, if carried into practice, 
together with those generally issued by a good insurance 
company, would prevent many of the defects which daily 
come to light.—A. H. 


Answer to No. 217 (awarded 58.).— The chief defects 
which develop inside a boiler after it has been working for 
some time are most commonly (1) corrosion, (2) scale or 
fur, (3) buckling of the plates, and (4) burning of the furnace 
crown plates, with the consequent ultimate collapse of the 
flue. 

Corrosion and scale ina boiler are usually found together, 
as the impurities which are found in most scales are of a 
more or less corrosive nature. In the case of very soft water 
the corrosive action is very often in the form of rusting of 
the plates, and most engineers prefer a slight scale on a 
boiler to no scale at all, as the bare plates are protected 
from the rusting action of the water. Scale in a boiler 
meane an increase in the coal bill, as the presence of scale. 
on the boiler plates increases their resistance to the 
of heat from the furnace or tubes to the water in the boiler. 
The efficiency of a boiler may be lowered as much as 
50 per cent. by the presence of a thick hard scale, which is 
not chi off at regular intervals, but allowed to accumu- 
late until the difficulty of keeping up a sufficiency of steam 
draws attention to the state of the boiler. This, of course, 
would not commonly occur, but in some cases it does 
happen. The presence of scale in a boiler, as well a 
reducing the efficiency of the boiler, corrodes the plates, 
tends to overheating of the furnace crown, and necessitates 
either very constant blowing off or elee chipping off the 
scale when the boiler is cold. Blowing off means loes of 
steam and hot water, and the chipping process means los 
of time. The chief cause of scale or fur in a boiler is 
hard water. Some waters contain from 40 to 50 parts 
of solid matter in suspension or solution in 100,000 
parts of the water. These solids are principally lime and 
magnesia in combination with carbonic, sulphuric, by dro 
chlorie, or nitric acid. In hard water bicarbonate of lime 
found in considerable quantities, which is insoluble in water 
at about 390deg. F. Thus it will be seen that when the 
feed water entering the boiler becomes heated to about the 
abuve temperature the bicarbonate of lime is precipitated, 
usually in the form of a white powder. This powder settles 
on the parts of the boiler where chere is least agitation of 
the water, and if not blown off by scum-pipes or cl 
out by allowing the boiler to cool slowly with the wate 
in it, and then emptying the boiler.and sweeping out 
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the deposit as sludge, the powder becomes mixed with oil 


or grease, and becomes hardened into a scale which sticks 
so hard to the plates that it has to be chipped off. The 
‘practice of emptying a boiler when the flues and brickwork 
are hot is not to be commended, as the solid matter, if in 
the form of powder or sludge, becomes bardened by the dry 
heat into hard scale, and becomes baked on to the plates of 
the boiler. The best way of preventing scale is to soften 
the water chemically before the water enters the boiler, and 
to filter it to take out any grease which it may have taken 
up if obtained from a condenser hot-well. The practice of 
introducing soda ash or caustic soda into the boiler is not 
to be commended, as that practically means that tho boiler 
is turned into a chemical vat where reactions are taking 
place in contact with plates which are very susceptible of 
damago owing to their great heat. There are several good, 
reliable water softeners and feed filters in the market which 
ensure a pure supply of water to the boiler, and reduce 
scaling, pitting, and corrosion to a minimum. It is always 
better to have the feed supply analysed before adding 
chemicals at random, so that the exact quantity and nature 
of these chemicals may be determined. 

Buckling of the plates is usually the result of unequal 
expansion of the boiler shell, and is due to too heavy firing 
or forcing of the boiler, or to too cold a feed-water supply, 
which causes a permanent strain on the boiler which is 
bound to make itself evident ultimately. When one con- 
siders the difference between ice-cold water at 32deg. F. 
and boiling water at 212deg. F., it is easy to understand 
the difference between water at, say, 200deg. F. (which is 
a fairly bigh average for foed water) and the temperature 
of steam at, say, 150lb. per square inch, which is about 
566deg. F. It will be seen that the difference in tempera- 
ture in the second case is not much less than it is in the 
first case. Therefore, it is always advisablo to have the 
feed water entering at as high a temperature as possible, 
and to take every care that it enters tho boiler at the 
proper place and in the proper way. 

Burning of the furnace crown plates is nearly always 
due to the presence of greasy or oily matter in the boiler. 
This seems to have the property of collecting to iteelf 
particles of dirt or impurities floating in the water, and 
forming a greasy spongy mass which settles on the furnace 
crown, often when the boiler is not giving any steam, as at 
meal-times, when the water is not violently agitated over 
the furnace crown. This greasy mass sticks on the plates, 
and being a very bad 8 of heat prevents the water 
from coming into contact with the hot plates, and there 
fore these plates become overheated, leading in many cases 
to collapse of the crawn and consequent disastrous effects. 

In the writer's opinion, the most dangerous impurity 
which can be allowed to enter a boiler is grease and oil, as 
in many cases a good clean scale may be doing very little 
harm until the presence and admixture of greasy matter 
renders the otherwise innocuous scale an active source of 
destruction to the boiler plates. The utility of the feed- 
water filter is now coming to the front, and engineers 
generally are beginning to place more importance on it as 
a boiler accessory almost as indispensable as a safety valve 
itself.—R. M. W. 


Answer to No. 217 (awarded 5s.) —Internal corrosion is 
one of the chief defects which are found inside of a boiler. 
It will be produced by bad feed water, such as is obtained 
from wells in the neighbourhood of chemical works, or from 
mines or deep wells. These and other waters and those 
impregnated with sewage frequently contain free acids, 
which rapidly corréde the boiler plates. The action of 
these acids can in many cases be neutralised by the proper 
addition of soda. Zinc is a very good remedy for internal 
corrosion, a galvanic action being induced by the contact 
of zinc with the plates of the boiler. Zinc slabs 12in. 
long, Gin. wide, and: zin. thick, are suspended in con- 
venient parts of the boiler, one slab being used per 
20 i.h.p, or one square foot of slab to two square 
feet of fire-grate surface. .The electrogen is also very 
effective in preventing internal corrosion. It consists of a 
ball of zinc, with a copper conducter cast through its 
centre, the copper being so amalgamated with the zinc at 
the junction of the two metals as to form brass, so that 
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corrosion cannot form between them to stop the galvanic 
current. The electrogen is fixed inside the boiler, a wire 
from each end of the conductor being brazed to the plate of 
the boiler, a constant galvanic current being kept up, by 
which the interior of tbe boiler is protected from corrosion 
so long as the zinc laste. Pitting will be found generally 
on a line with the firebars. The pitted plates should be 
scraped and cleaned with a strong solution of soda to 
remove greases and acids, and then covered with a thin 
coat of Portland cement to fill up the pitholes, by which 
means further wasting of the plates may generally be pre- 
vented. Grooving or furrowing is caused by the bending 
backwards and forwards of the plates of a boiler, either 
from expansion and contraction, or from alternation of 
temperature and pressure. It is often induced by caulk- 
ing, which cuta through the skin of the plate and promotes 
corrosion. When the end plates of a cylindrical boiler are 
too rigidly stayed it causes grooving, either on the end 
plates round the edges of the angle iron or flanges by 
which the furnace tubes are attached to the end plates, or 
at the root of the angle irons or corner of the flange if the 
furnace tubes are flanged. When Cornish and Lancashire 
boilers have not been well set, or when the draught passed 
from the flue-tube first along the side flues and then under 
the boiler, instead of passing first under the bottom of the 
boiler and last along the side flues, the edge of the ring 
seams at the lower part of the shell have been frequently 
found deeply grooved.—TELFORD. 


Question No. 218.—Explain the principle of the action of the 
constant-potential to constant-current transformer used with 
the Ferranti rectifier. | 

Best Answer to No. 218 (awarded 10s.).—Such constant- 
current transformers, whether used with or without 
rectifiers, take the place in alternate-current series arc 
lighting of the series-wound continuous current arc lighting 
generator with ite drooping characteristic. 

This drooping characteristic (volt-ampere curve) is 
desirable on two accounts. It assists the feeding apparatus 
of the lamp to work smoothly and to respond to the 
smallest changes in the length of the arc, and it allows 
large numbers of lamps on a given circuit to be cut out 
(short-circuited) without affecting the working of the rest, 
and without appreciably increasing the current. It is obvious 
that to obtain this result from a transformer supplied at 
constant primary E.M.F. will necessitate some arrangement 
by which the ratio of secondary to primary voltage is made 
to fall rapidly as the current increases. This is to a certain 
extent obtained in a transformer shaped as in Fig.1. The 


Fig. 1. 
total flux through the primary is a definite quantity depend- 


ing on the primary voltage, the pri turns, and the 
periodicity, but practically independent of the load on the 
transformer. ith no load on the secondary the primary 
current is very small, and the ampere-turns across the air- 
gap at A are correspondingly small, and little leakage occurs, 
most of the flux passing through the secondary coil. As 
the secondary current increases, the ampere-turns across A 
increase, and more leakage passes that way, leaving less of 
the total flux to pass through the secondary, which conse- 
quently gives Jess volts, With a fixed length and area of 
air-gap, as in- Fig. 1, the naa current cannot, except 
at great expense in material, be made by any means constant 
for all numbers of lamps in circuit, though it approaches 
constancy for small changes in the number of lamps. 

All modern Fönstant-current transformers are improve- 
ments on Fig. 1 in this respect, for they have variable 
leakage gaps which are automatically reduced in reluctance 
as soon as the secondary (and, of course, the primary) 
current increases. A transformer of this type is shown in 
Fig. 2. The primary coil, P, is fixed to the core, whilst 
the secondary coil, S, is a ded over it and balanced by 


means of the counterweight, W, ard is free to move up or 
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down. The full line arrows indicate the effective part of 
the primary flux, which is looped both with the primary 
and the secondary coils, whilst the dotted arrows represent 
the leakage lines which entirely or partly escape the 
secondary coils. The balance-weight is adjusted until the 
coils are fairly close together when the normal number of 
lamps is in circuit and the correct current is passing. Then, 
should the current increase from any cause, the electro- 
magnetic repulsion between the two coils (which act like 
electromagnets with similar poles facing one another) 
causes the moving coil, 8, to increase its distance 
from P, thus making the leakage area, A, larger and 
allowing a en proportion of the primary flax to 
leak back without being loo with the secondary. 
It is unimportant whether the primary or the secondary 
secondary coil moves, and in practice it is common to use 
two secondary and two primary coils, or two secondary and 
one large primary coil, between them, the principle of 
automatically increasing the leakage area being, however, 
the same in all. A dashpot is usually connected to the 
moving system to prevent “pumping” and jerky motions. 
The method of control varies considerably. By replacing 
the simple counterweight hung at the end of a chain by a 
spiral spring, or by a combination of a spiral spring and a 
weight, or by one of the many other mechanical devices 
which will allow the controlling force on the coil to vary 
according to its position, the shape of the characteristic 
curve of the transformer can be changed at will, and the 
exact amount of drop which best suits the lamps can be 
obtained. Though these transformers can readily be con- 
structed to allow the number of lamps in use to be reduced 


Fid. 2. 


to one-fortieth or one-fiftieth of the full number without 
any great.increase in the current, yet it is not advisable to 
use them over such a large range, as the power factor of the 
transformer becomes exceedingly small with few lamps in 
use—tbhe apparent input watts (volta x amperes) being 
practically the same as at full load, whilst the true output 
watts have been reduced in proportion to the number of 
lamps.—Q. 

Answer to No. 218 (awarded bs.).— The Ferranti con- 
stant-potential to constant-current transformer gives a 
constant current in the secondary circuit, with voltage 
varying according to the load. It consists, as the enclosed 
sketch shows, of a circular laminated iron core placed 
vertically and surrounded by four flat coils, two primary 
and two secondary. The secondary coils are fixed round 
the middle of the core, but the primary coils above and 
below them are movable and separately suspended, free of 
the iron core, by three brass rods arranged in a triangle. 
The three brass rods of the top coil are bolted at the top 
into a three-arm star-piece, the bars of which being bored 
out form an air cushion, and bas a projecting arm on the 
top with a sliding weight.. Tbe lower ends work in guides. 
The three rods by which the lower coil is suspended are 
attached by links, hung on knife-edges from rocking levers. 
The levers, themselves fitted centrally on knife-edges, rock 
on arms projecting from the top casting, and are at the inner 
ends attached by similar links to the gene gee Thus the 
primary coils balance one another, and move equally 
towards or away from the secondary. The primary coils 
are so weighted as to just float clear of the secondary when 
the transformer is fully loaded. Should the current 
increase, the repulsion becomes greater, and the primary 
_ coils move away and reduce the secondary current by 
causing more lines of force to be diverted. The sliding 
weight on the projecting arm on the transformer top (shown 
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foreshortened in the sketch) permits of weight being added 
to or taken from the moving coils, and thus regulating the 


current. In order to enable the load to be put on or taken 
off gradually a water-break switch is used.—O. A. P. 


CARDIFF ELECTRICITY ACCOUNTS. 


From the accounts of the county borough of Cardif 
electricity works just issued it appears that the total 
expenditure on capital account up to March 31, 1869, 
amounts to £71,017. 148. 10d. We give herewith abstracts 
of the revenue account, general balance-sheet, and statement 
of electricity generated, sold, etc. : 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ ad. 
Coal or other fuel. £1,099 11 11 
Oil, waste, water, and stores 481 13 2 
Wages at generating statione . - 1, 403 1 10 
Repairs and maintenance: buildings, 
£6. 98. lld. ; engines and boilers, 
£172. 188. 3d. ; dynamos, exciters, 
transformers, motors, etc., £142. 
III. E O 321 19 10 
Sundry other expenses 86 1 6 
— 3,392 8 3 
Distribution of Electricity. 
Wages and other remuneration to 
linesmen, fitters, labourers ...... Swan 46 14 10 
Repairs, maintenance, and renewals of 
inßns?s?snss 189 0 10 
Repairs, maintenance, and renewals of 
ap tus on consumers’ premises 
and at distributing stations Æ 2 3 
—ͤ —J— 261 17 N 
Publio Lamps. 
Attending and repairs . 178 0 0 
Renewals of lampe . . 85 ll 4 
23 11 4 
Rente, Rates, and Taxes. 
Rente payable FCC 56 12 6 
Rates and takes ⁊ 160 12 7 
217 5 
Management Expenses. 
Salaries — Engineer's department ...... 439 10 10 
Clerical staff . 146 0 1 
Kü x oienevestaversense 25 0 0 
Collector ......... C Re 90 11 6 
Printing and stat ion erg.. 97 8 2 
General establishment charges 47 4 6 
— — 845 15 1 
Law expenses, ebe . ã „ 32 18 6 
Special Charges. 
Insurances, eto 6 
Expenses for certification of meters, 
6 8 30 0 0 
74 10 6 
Total ex pendituriemeagaegagazazae e Z. 5.088 6 8 
Amount carried to net revenue ac un 1.987 5 10 
47,055 12 6 
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Cr. Income. 

Sale of current per meter : £ s. d. 
172, 554 units at Gd w U . . 4,313 17 0 
101,989 unita at 3d. —ꝛw e 1,274 17 3 

26,549 units (various) i 374 10 8 
301,092 | 5,963 4 11 

Sale under contract . . . . 41 1 3 

Public lighting. 22 2 2 8 987 3 4 

Rental of meters and other apperatus on consumere’ 
Rei. Kccncecsvececduaeseeeacs 140 1 1 

| 7,131 10 7 
Lees discounts and irrecoverables . 77 8 1 
7,054 2 6 
Connections e 3 110 0 
£7,055 12 6 

GENERAL BALANCE-SHEET. 
Dr Liabilities. £ B d. 

Capital account— amount received 32,499 19 11 

Less premiums received with stock issues (per 
CONLTA)  .cersereccore EE A PEPETA ERT 885 7 5 

Total debt created .........ccccccscsscecssecsccssecsceserees -~ 31,614 12 6 

Sun creditors : consumers’ deposits, £86. 13s. ; 
various, £1,778. 9s. de.... TAPAN 1,865 2 4 

Amount due to treasure r 40,689 1 5 

Amount due to Cardiff Corporation waterworks 
e ß E 52 4 4 

Sinking fund: loans fund account, £64. 2s. 4d.; 
redemption fund account, £3,465 ...........ssceceeees 3,529 2 4 

£77,750 211 
Assets. £ s d. 


Cr. 
Capital account—amount expended for works 71,017 14 10 
Deduct premiums received with stock issues, 


£1,031. 148. 3d. ; less expenses raising stock, 


, ccd sercasavdeVatecdies aiarra nin 885 7 5 
70,132 7 5 
Stores on hand: coal, £100; oil, waste, ete , £155 
138. 2d. ; general, £449. 9·ꝛu· ·Iii 705 2 2 
Sundry debtors for current supplied ( 2,168 7 5 
Balance at debit of net revenue account 190 7 8 
Suspense account—renewals of arc lamps 366 6 3 
Amount due from other departments : borough 
fund account. £139. 5a.; Cardiff Urban Authority 
account, £509, 48, 8d... —w covevees 648 9 8 
Cash in hand of engineerireennn . 10 0 0 
Investments, etc., of funds for redemption of stock. 3,529 2 4 
£77,750 2 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity Eocene r BT onti arae 522,040 
j ublic lamps 101 700 
3 È contr acc see 42 405, 234 
Private consuniers by meter...... 301,092 
Quantity used on worka .. ..es..seessesseeo soresessessoeosesosee - 21,274 
Total quantity accounted for- EE EET 426, 508 
Quantity not accounted foouõuurr ees 95,532 
Total maximum supply demanded (kilowatts) ............... 420 
Number of public lamps: arcs, 61 ; incandescente, 12. 


LEGAL INTELLIGENCE. 


BROWN v. LAING, WHARTON, AND DOWN, LIMITED. 


In the Chancery Division on Saturday, before Mr. Justice North, 
this case came on, on behalf of the second debenture-holders in 
the defendant company. Couneel for the plaintiffs said the first 
debenture-holders were not parties to the action, as they were 
content to rely on their security, which they considered to be 
ample. The company carried on business as electrical engineers 
in the West-end. A receiver and manager of the company was 
appointed by Mr. Justice Darling, in the Long Vacation, and it was 
desirable that he should continue to act, as there were a number 
of contracts pending which would not expire antil after the date 
to which he was limited to act (Jan. 4). The company consented. 
Nr. Justice North pronounced judgment on the second deben- 
tures, iu the terms of the minutes, and gave leave for the 
continuation of the receiver and manager.—Financial Times. 


GUINNESS AND ANOTHER v. RIVER PLATE ELECTRIC 
LIGHT AND TRACTION COMPANY, LIMITED. 


On Monday Mr. Justice North heard thie action, in which the 
laintiffs, Mr. Herbert Frederick Guinness, sued on behalf of 
imself and all other holders of debenture stock, and Mr. Michael 

Bowdon Snell, sued on bebalf of himself and all other holders of 
first and debenture stock, the second plaintiff being entitled to 
both sete of debentures. The principal and interest had not yet 
become payable, but both sete of plaintiffs were desirous of 
enforcing their debentures and moved for the appointment of a 


receiver and manager, alleging that the company’s creditors were 
pressing for payment and the security was in jeopardy. 
‘Mr. Cassell, who appeared for the company, offered no 
opposition. 
His Lordship appointed a receiver and manager, but directed 
that he should not act for more than four months without the 
leave of the Court. 


NATIONAL TELEPHONE COMPANY, LIMITED, v. COMMIS- 
SIONERS OF INLAND REVENUE. 


This appeal, which was heard in the House of Lords before the 
Lord Chancellor, Lord Macnaghten, Lord Brampton, and Lord 
Robertson, raised the question whether an agreement between the 
appellant company and one of their customers ought to be stamped 
witb an ordinary 6d. agreement stamp or, as the Commissioners 
insisted, with an ad valorem stamp of 7s. 6d., on the ground thab 
the agreement came within the words bond, covenant, or instru- 
ment of any kind whatsoever” within the meaning of the first 
schedule to the Stamp Act, 1891. 

The appeal wae dismissed with costs. The Lord Chancellor 
said the words had included the present case, otherwise anybody 
who wished to escape taxation would chodse a form of instrument 
ore they could do so, and could avoid executing a document 
under seal. 


ALLEGED THEFT OF ELECTRICITY. 
Hammersmith Vestry v. Harrison and Co. 


The case was again before the Court on Tuesday. 

Mr. A. B. Watson, who appeared on behalf of the Hammersmith 
Vestry, the undertakers for the supply of electricity for the parish, 
said the proceedings were taken under the twenty-third section of 
the Electric Light Act of 1882, which made the offence a simple 
larceny, and the Gasworks Clauses Act of 1871, which was incor- 

rated, rendering the 5 liable to a penalty of £5. From 

is opening statement it appeared that the prisoner reated two 
rooms at the house of Mrs. Thomas, who had an installation of 
electric light to her front shop, and in consequence of a dispute an 
examination of the wires disclosed a tampering with the meter. 

Mr. G. Gilbert Bell, the resident engineer to the Vestry, pro- 
duced a meter with the fuse and indicator, and explained the 
working of it. He said he went into the cellar aud found the fuse- 
box broken. Larger fuses had been inserted of a different 
material, with extra wires, allowing four times the quantity of 
electricity to be drawn from the supply. 

A farther remand was suggested to suit the convenience of the 
prisoner, and was made accordingly. 


BANKRUPTCY COURT PROCEEDINGS. 


At the London Bankruptcy Court, on Monday, the first meeting 
of creditors was held re Hohn Charles Howell, electrical engineer, 
24, Queen Victoria- street, E. C. The debtor has during the last 
six years been connected with John Charles Howell, B. Howell 
and Son, the Porous Accumulator, Crompton Howell- Electrical 
Storage Company, Jobn Charles Howell No. 2 Company, the 
Epicycle Company, the Epicycle Manufacturing Company, and 
the Pontypool Electric Lighting Power Company. Liabilities were 
stated ad £19,120 (uneecured £10,348), and assets £11,433. A 
reeolution was passed for the estate to be administered in 
bankruptcy. 


At the same Court Mr. Registrar Hood further proceeded to 
the public examination of the directors of the mopolitan 
Cycle and Motor Works, Limited, registered in 1897 with a 
nominal capital of £2,000, afterwards increased to £60,000. The 
company was mainly formed to acquire an electrical and general 
engineering business, together with certain cycle factories, in 
France, belonging to the promoter, Mr. Hoster. 

Mr. Christopher Hobson stated that he had been a director of 
the company. He had been director of the Anglo-French Pneumatic 
Compensation Cycle Company. This company, promoted in 
France in February, 1897, went into liquidation the following 
October. He declined to be examined as to the affairs of the 
company just referred to, as it had nothing to do with the present 
company. 

Mr. Harrison said he was instructed that the present company 
was formed to prevent actions being taken against the preeenb 
directors of the French company. 

After some further evidence the case was adjourned, the 
Registrar intimating that the questions relating to the Anglo- 
French Company must be answered. 


‘At the Lincoln Bankruptcy Court, on Tuesday, before the 
Registrar, William Henry Frederick Barman, an electrical engi- 
neer, of Heaton-street, Gainsborough, came up for his public 
examination. His liabilities amounted to £141. 12s., and asseta 
to £14. 14s., the deficiency being £126. 17s. In answer to the 
Official Receiver, Debtor stated that he came originally from 
Tonbridge, in Kent. He learnt electrical engineering ab Messrs. 
Crompton’s, and had about £1,400 capital to start with, which bis 
grandmother lent him. He had lost it all. He had received all 
the time an annuity of £1 a week under his father’s will. What 
brought bim down was 5 in putting an electrio light 
installation in the Albert Theatre, Gainsborough, and not gett 
paid for it. He did the work for a Mr. Kirk, and it cost 
over 4900. He took proceedings against Kirk to recover, but 
lost the action, The defence to the action was that the electrie 
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installation was not ordered, and that the debtor offered merely to 

ud ib up as an advertisement. He did a bit of betting,” and 

ad drank.a little before he was 20, bub not so much lately. He 
had sold all his property in trying to pay his creditors. He lost 
£120 on the sale of houses in Albert-terrace, Gainsborough—£10 a 
house. He bad played cards and lost, bub had not dropped £1 a 
week at it. The examination was adjourned to the 19th prox. 
Mr. F. G. Tweed, of Gainsborough, representing several creditors, 
put a number of questions to the debtor. 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 


The third ordinary general meeti 
Friday last at Cannon- street Hotel, 
presiding. 

In moving the adoption of the report the Chairman said he had 
pleasure in presenting them with the report and statement covering 
a period from May 11, 1896, to Sept. 30, 1899. That was the 

iod during which the Company had been in existence, but a 
onger pe than that in which that Board had had control of 
the sffairs of the Company. The Company in its present form had 
been in existence a little more than a year. During thab time ib 
had endeavoured to carry out the parliamentary rights conferred 
for both the Greenwich and Blackheath districts. The expenditure 
reached an aggregate of £84,000, and the great part of that had 
been expended upon buildings and plant, in the purchase of land 
and in the substantial worke which the Company now possessed 
and which were in progrees towards completion. They might 
almost claim unprecedented rapidity of work in that within a year 
of the practical commencement of the construction of the worke 
they had actually begun the supply of electric light. That had 
been a borrowed light, it bad not in all respecta been satisfactory, 
but he hoped that the blame of a flickering and unsteady light 
would not be impatec to the Blackheath and Greenwich Company. 
He hoped also that those who had already taken the light would 
nob judge the Company by their present experience, but to have 
a little more patience, and they would be able to show that 
they had established a system at once efficient and reliable. 

The Board was fortunate in that three gentlemen out of the tive 
on it were closely connected with the supply of electricity. He did 
not know that be could fix upon a date for the opening of the 
5 station, but he hoped it wonld be in a very short time. 

be machinery was already practically completed. Up to Oct. 31 
last the equivalent of 7,000 lamps of 8 c.p. had been ordered, and 
nearly one-half that number had actually been connected. Since 
then there had been a further increase of applications. There 
were aleo several applicatione for motor power, which would be 
especially advantageous to the Company from the fact that it 
would give employment to the plant in the daytime, when the 
machinery was not in request for lighting purposes. They had 
applied to Parliament for an extension of the Company’s lighting 
area, with the result that at a comparatively trifling expenditure 
they bad secured the right of lighting an area considerably larger 
in extent than that which the Company originally ee They 
had aleo succesefully resisted the attempts of poachers to invade 
their territory. 

Mr. E. Hul, in seconding the motion, said there was one point 
to which he wished to refer, and that was the item of directors’ 
fees. Considering that the chance of getting any dividend. was 
somewhat remote, the directors’ fees, which stood at £1,409 
appeared somewhat high, particularly as until recently they had 
only had four directors. Until the Company was brought to a 
dividend earning stage he thought the directors might consider 
the advisability of reducing their fees. 

Mr. H. Boot said, ing the chairman’s statement, he could 
not see that competition would in any way injure their under- 
taking, but would make them do their best. He would like to 
know the number of consumers on the free-wire system as against 
ordinary consumers. He should also like to know the capacity of 
the plant in kilowatte instead of candle-power. What was the 
price they paid for the temporary supply, and what were the con- 
samers charged? He thought it better to give no supply at all 
than to give a bad one, where the lamp filaments were no better 
than red-hot hairpins. It was not generally known in the Black- 
heath district that it was a borrowed supply they were giving, and 
he thought a circular should be issued informing the consumers of 
that fact. He congratulated them on the extension of area, as this 

was a valuable addition. He also thought they should keep in 
mind the supply of light railways with motive power, as this paid 
even better than lighting. He thought that the applications for 
power for motors were nob good for the Company, as they did not 
pay well and interrupted the supply to a considerable extent. He 
also thought the directors’ fees very high. The expenditure, too, 
was rather heavy, the buildings costing up to the present £7,718, 
while with the well appointed station at Tunbridge Wells onl 
£6.000 had been spent on the finished buildings. He should muc 
like the chairman, if he could not give a definite date, to give them 
an approximate date of the opening of the works. 

Mr. Snape said he should like to know if there wae sufficient 
epace at the works for an enlargement if it should become neces- 
a He thought the directors had to work hard for their fees, 
and they deserved them. He also should like an approximate date 
for the opening of the station. 

The Chairman then said, in reply to Mr. Boot, that the plant 


of this Company was held on 
C., Sir John A. Willox, M.P., 


capacity was 750 kw. As to the question of buildings, works of 
this kind, which were expensive, could not be compared to works 
like Tunbridge Wells, which were to a certain extent fixed. The 
works would allow for any extensions they might require in future. 
With reference to the temporary supply, they were now paying 
4d. per unit for it and charging the consumers 6d. They had not 
encouraged customers for this light because of its bad quality. 
The directors thought the motor demand for the day load was 

ood. He had every confidence that within a month from the 

ate of the meeting the works would begin supplying current. 
Witb regard to the directors’ fees, he would remind them that there 
was a large amount of work to do in the starting of a new com- 
pany. He then put the resolution, which was unanimously 


adopted. 
Mosata: Chalmers, Wade, and Co. were appointed auditors. 


ARON ELECTRICITY METER. 


The second ordinary general meeting of this Company was held 
on Thursday, Nov. 23, at Winchester House, E.C. 

Sir James Pender, who presided, said that the balance sheet 
covered a period of 21 months, instead of the usual 12. The share- 
holders would remember that the prospectus stated the highest 
profits ever made in one year were for the year 1897, giving the 
net profit of that year as £18,550, without, however, allowing for 
the remuneration of Dr. Aron. In dealing with the profit 
and loss account for 1898, there was a profit of nearly the 
same amount—namely, £17,751. It was easily seen why the rate 
of increase that was shown in the prospectus for the years up to 
1897 was temporarily checked during the transitionary year of 
1898. Firstly, the 5 was bhat of a private concern, 
and the absence of Dr. Aron and Dr. Juttke from business 
during the time of negotiating the formation of the Company 
in 1898, as well as the work, such as stocktaking, valuation 
of plant, etc., for the purpose of the flotation, necessarily 
decreased the amount of attention which both Dr. Aron and Dr. 
Juttke bad previously been in the habit of bestowing, so thata 
temporary falling off in the rate of output resulted. Secondly, 
ap to the beginning of 1898 the bulk of the profits derived by 
Dr. Aron from bis business were made out of his old-type clock- 
work meter. When, however, through the formation of the 
Com pany. the new-type meter was brought to the front, the 
Continental engineers suddenly stopped ordering the old-type 
meter in large quantities, and 1 gave orders for samples of 
the new. type meters, which for some time ca a decrease in 
tbe returns of the German business, which even the rapid increase 
in the Austrian and English business could not cover. Considering 
all this, it was a matter for congratulation that the reduction in 
the net profita for 1898 was only a question of a few hundred 
pounds. They had made during nine months a trade profit of 
£18,391, which was an increase of 25 per cent. on the very beat 
year mentioned in the prospectus, and they would have had 
a much larger profit had not difficulties been met with. After the 
payment of the last inetalment to the vendor at the beginning of 
January, a trip was made to Berlin. Mr. Wallace went to 
Schweidnitz to inspect the works and assets of the business and to 
look into the organisation of all matters of accounte. They also 
had to arrange such systems as would enable them to eee from 
week to week the progress of the business on the Continent. It 
was also found gyrase to form a German company under tho 
name of H. Aron, Limited, the shares of which were held by them 
as trustees for the English company. This enabled them to trade 
on the Continent with a German name. In order to meet the 
growing demand and orders for the new-type meter they had had 
to considerably increase their works, staff, tools, and stock ; in 
fact, no increase of profits could be expected unless the rate of 
manufacture were increased, which would enable them botb to 
produce cheaper and to wee] better pace with orders. 
pees: report was seconded by Mr. R. W. Wallace, Q.C., and 

op 0 


CAPE ELECTRIC TRAMWAYS|! 


The second annual general meeting of this Company was held 
on cing at Winchester House, E.C., Sir Charles E wan-Smith 
presiding. | 

Tho Chairman said he had again to congratulate them on the 
success of the year’s tradiag. They had paid them a dividend of 
64 per cent. as against 54 per cent. last year. They had carried 
£8,000 to reserve as against £2,000 the previous year, while 
they were carrying forward £16,000, They could have paid a 
larger dividend, but thought it advisable to aris a large sum to 
reserve. The Cape Towri and Port Elizabeth trams had carried 
over 1,200,000 more passengers than for the same period laat 


year. 
As regarded the action with the Eastern Telegra 


Company, the 


directors believed that they had a good answer to the claims made 


by that company, snd in cases in America, where several like 
actions had been brought, the case had never gone against the 
tramway company. a 

The report was seconded by Vice-Admiral A. H. Markham and 
adopted unanimously. 

In reply to a Shareholder, the Chairman said the cause of the 
action was that their electric cables were supposed to affect she 
working of the telegraph coinpany's lines. 


Northumberlend.—Mr. A. A. Campbell Swinton has been 
instructed to report to the committee of the Northumberland 


county Lunatic Asylum upon the proposed electric lighting of the 
asylum. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


St. Pancras.—Tho Vestry invite tenders for marine boilers, 
condensing plant, etc. Tenders by Dec. 12. 

Bilbao (Spain).— Installation of lift at the New Provincial 
Palace. Tenders by Dec. 18. Particulars at that place. 

Bilbao (Spain).—Installation of electric supply, bells etc., at the 
New Provincial Palace. Tenders by Dec. 7. Particulars at that 
place. 

Birkenhead.—The Corporation invite tenders for condensing 
pant, 3 travelling crane, and feeder mains. Tenders by 


Hampstead.—The Vestry invite tenders for the wiring of the 
ublic baths, Finchley-road, including cables, fittings, etc. 
enders by Dec. 14. 


_ Mackney.—The Electric Lighting Committee of the Vestry 
invite tenders for accumulators. Tenders by Jan. 2. Full par- 
ticulars in our advertising columns. 

Bilackburn.—Tho 5 invite tenders for the supply 
and delivery of overh line equipment. Tenders by Dec. 23. 
. Particalars in our advertisement columns. 

York.—The Corporation invite tenders for wiring and fitting 
up the Mansion House for the electric light. Tenders by Dec. 4. 
Particulars in our advertisement columns, 

Hackney.—Tho Electric Lighting Committee are prepared to 
receive tenders for refuse destructors (to deal with the whole of 
the refuse of the parish). Tenders by Dec. 12. 

York.—The Corporation invite tenders for wiring and fitting 
ap the Guildhall and Municipal Offices for the electric light. 
enders by Dec. 4. Particulars in our advertisement columns. 

Manchester.—Tho .Tramways Committee invite tenders for 
supply of steel tie-bars, bolta, and nuts for permanent-way work. 
Tenders by Dec. 16. Full particulars in our advertising columns. 

Newoast!o-upon-Tyne.—Tho New Tramways Committee of the 
Corporation invite tendere for one 2,000-h p. generator required 
early in 1901. Tenders by Jan. 16. Particulars in our advertise- 
ment colunms. 


Blackpool.—Tho Corporation are 3 to receive tenders 
for four boilers, alternatora, switchboard, mains, transformers, 
and storage battery. Tenders by Dec. 15. Particulars in our 
advertisement columns, 

Manchester.—The Tramways Committee invite tenders for 
supply of 5,000 tons of steel girder tramway rails and about 250 
tons of steel fishplates. Tenders by Dec. 2. Full particulars 
in our advertising columns. 

Woking.—The Woking Electric Supply Company, Limited, 
invite tenders for the supply and erection of one 150-kw. steam 
alternator and one 75-kw. steam alternator. Tenders by Dec. Il. 
Particulars in our advertisement columns. 

Gloucester.—The Electricity Supply Committee invite tenders 
for the supply and erection of boiler-house and engine-house 
pan extension of switchboard, and condensing plant. Tenders 

y Dec. 28. Particulars in our advertising columns. 

Harrow. — The Harrow Electric Light and Power Company, 
Limited, invite tenders for the supply and erection of one steam 
dynamo (150-kw.) and extension to switchboard. Tenders by 
Dec. 4. Full particulars in our advertising columns. 

Rathmioes and Rathgar.—The Electric Lighting Committee 
invite tenders for additional feeding and distributing mains, 
including trenching, troughing, cables, joint-boxes, and jointing 
and house services. Tenders by Dec. 13. Particulars in our 
advertisement columns, 

London, S. . — The Lambeth Vestry invite tenders for the 
supply, delivery, and erection of 25 arc lamp posts, arc lamps, 
etc. Specification, etc., may be obtained ab the Vestry Offices, 
Kennington green, on payment of a deposit of £1. le., which will 
be returned. Tenders by 4 p.m. on Dec. 6. 

Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty’s Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, not 
later than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Mistrettra (Italy).—The Secretary of State for Foreign Affairs 
has received a dispatch from her Majesty's Consul at Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
electric lighting in that town. Such particulars as have been 
received may be examined on personal application at the Com- 


mercial Department of the Foreign Office any day between 
IIa. m. and 5 p.m. l 


RESULTS OF TENDERS. 

Winchester. —The Board of Guardians have accepted the tender 
of Messrs. Dicks and Sons, at £53. 12., for wiring the new 
infirmary. 

G'asgow.—The Tramway Committee have agreed to recommend 
that the contract for two auxiliary engines for the electric power 
station at Port Dundas be given to Messrs. Duncan, Stewart, 
and Co., Glasgow. at £7,870; and the contract for the switch. 
boards for Port Dundas and sub stations to the Westinghouse 
Company at £33,593. A tender of Messrs. Moore, Taggart, and 
Co., Glasgow, for uniforms (over £6,000) has also been accepted, 
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Leeds.—The rer Council have accepted the following tenders ; 
Messre. Schofield, Son, and Co., for the construction of transformer 
stations in Clarendon-road, Roundhay-road, Louis-etreet, Harehills- . 
avenue, Chapeltown-road, Potternewton-lane, and Harrogate-road, 
£2,298 ; British Insulated Wire Company, for supplying cables, 
£17,310 (the price for the Jaying of same will be so much per yard, 
varying according to the size of the cable); Brush Electric Com- 
pany, for transformers and electrical equipment for the sub- 
station, £5,734. A i 

N .—The Vestry of St. Mary have received the follow- 
ing tenders for the supply of dynamo and transformer : Weati 
house Electric Company, Limited, 32 Victoria street, S. W., 
Browett-Lindley engines £4,823, Willans and F n (extra) 
£55, Bellies engines £5,374 ; British Schuckert Electric Company, 
Clun House, Surrey-street, Strand, W.C., Willans £4,790, Belliss 
£4,670 ; Electrical Construction Company, 9, New Broad-stree 
E.C., Belliss £6,514, Willans £5.995 ; Johnson and Phillipe, Ol 
Charlton, Kent, Willans £5,030 (accepted), Allen’s £4,610; 
British Thomson-Houston Company, 83, Cannon-street, E.C., 
Willans, f7, 238; Brush Electrical Engineering Company, 49, 
Queen Victoria-street, Universal, £4 981. 

Foplar.— The following contracts have been placed for the 
engineering works now being carried out for the Poplar Union in 
accordance with Mr. Warden-Stevens’s specification: (Section H) 
Tinkere, Limited, Hyde, near Manchester, two Lancashire boilers, 
£945 ; (K) John Frazer and Sons, Millwall, E., water-pressure 
drums and tanks, £1,256; (L) Korting Bros., London, steam - jet 

lant — three ejector condensers, two steam-jet pumps, two 
injectors— £112. 10s. ; (M) Clay, Henriques, and Co., Dewsbury, 
auxiliary pumping plant — one steam air-compressor (direct- 
acting), one three-throw feed-pump, one air-compressor (three- 
throw), two centrifugal pumpe, one three-throw hot-water pump— 
£281. 103. The list of contracts previously placdd are as follows: 
(Section A) Greenwood and Batley, Leeds. two steam turbines 
and dynamos (direct coupled), £630; (B) General Electric Com- 
pany, Manchester, electric mutors, one 12 b.h.p,, one 8 b.h p., 
£231; (C) Hart Accumulator Company, Stratford, battery of 
accumulators, £456. 3a, 8d. (maintenance for eight years at £22 
per annum); (D) Speedy, Eynon, and Co., London, electric 
wiring and fittings, £1,975 ; (E) Verity’s, Limited, Birmingham, 
main switchboard and dietribution boards, £523; (F) Thames 
Ironworks Company, Blackwall, E., engine and dynamo (enclosed 
high-speed), £827; (G) Fuller-Wenstrom Manufacturing Com- 
pany, London, electric motors—one enclosed 14 b. h. p., one 
partially enclosed 20 b.h.p., one partially enclosed 7 b.h.p.—£419 ; 
(J) James Cal ter and Sons, Stalybridge, economiser, 499. 10s. ; 
Harvey and Williams, Limited, Limehouse and Huntingdon, 
deep wells and pumping machinery, £1,600. 


BUSINESS NOTES. 


Cardiff.—The question of lighting the workhouse by electricity 
has been doferred. 

Bray Trams.—Tho question of the proposed electric tramway 
in Biay has again been postponed, _ 

Lowestoft.— The electric light will be installed early next year 
as a municipal undertaking, at a cost of £30,000. 

Train-Lighting.—It has been decided to light all the carriages 
on the London, Chatham, and Dover Railway by electricity. 

Reoeiving Ordors.—A receiving order has been made re Mr. 
W. Rowbotham, electrical engineer, Kingston, Nov. 25, 1899. 

Cleethorpes. —Tho estimated total cost of the electric lighting 
scheme is about £16,000, and the probable annual cost is given ab 
£2,070. . 

Warrington Trams — The expenditure of the scheme as pro- 
posed in the present application for a provisional order is estimated 
ad £170,000. 

Southwold.— The Corporation have appointed Mr. F. J. Warden- 
Stevens consulting engineer in connection with an electricity 
scheme for the borough. 

Whitehaven Trams — Wo learn that a proposal has been made 
tu the Corporation for their consent to an overhead-wire tramway 
being run through the borough. i 

Belfast Lighting.—Out of the 55,000 8-c.p. lamps to be con- 
nected, 49 000 are already on the maire. The second of the new 
700 P. p. sets is now being erected. 

Hammersmith.—The application of the Pustmaster-General for 
the breaking up of the roadways and footways for the laying of 
tele; hone wires has been granted by the Vestry. 

Cape Electric Tramways Co.—The ordinary general meeting 
was held at Winchester House yesterday at noon. The transfer 
books will remain closed antil the 2ad prox. inclusive. 

Wolferton.—An electric clock, brilliantly illuminated, and on 
the same principle as that at Liverpool-street Station, was com- 
pletely installed at the railway station witbin eight days of the 
receipt of the oi der. 

Saltburn Lighting.—At a special meeting of the Urban District 
Council on Monday, the electric lighting of the promenade 
fronting the sea was discussed, and it was finally decided to defer 
the subject for 12 months. : 

Shildon Lighting.—The Urban District Council have adopted 
the report of the Electricity Committee with regard to the pro- 
posed combined refuse destructor and electric lighting scheme, and 
& provisional order is to he obtained, 
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Municipal Corporations Association.—The council of this 
association, presided over by the Lord Mayor of Manchester, have 
appointed a special committee to oppose any Electric Powers Bill 
in the ensuing session of Parliament. 

Barnes.—The Council have appointed Mr. William Fairley, 
Westminster and Mortlake, consulting engineer, on their pro 
electric lighting scheme, to cost about £30,000, and given instruc- 
tions for preparing the necessary specifications. 


Accident.—A Camden Town omnibus driver was seriously 
injured near the entrance to the Alhambra Theatre, Charing Cross. 
road, by a telephone wire, which broke and cut his throat so 
seriously that he had to be taken to the hospital. 


Ryhill.—The Parish Council are in correspondence with Mr. 
A. B. Southall, of The Oatlands, Ryhill, who has offered to light 
the whole of, the village streets and houses with electric light, the 
power to be supplied from a dynamo at his residence. 


New Address.— English Industrials, Limited, whose head office 
is at 55, Market-street, Manchester, have now opened an office at 
82, Victoria-street, Westminster, S.W., for the extension of the 
various schemes and projects which they have in hand. 


Bradford Trams.—The traffic returns for the week endin 
Nov. 26 were £369, which, compared with the corresponding w 
in 1898 of £206, leaves an increase of £163. The total receipte are 
£22,276. (Received too late for inclusion in list on p. 708.) 


Liverpool Trams.—Upon the report of the city engineer 
(Mr, Brodie) being received by the Tramways Committee, it was 
said that the total put down for the proposed electric lines was 
£350,000, bat they might not spend anything like that sum. 


Mule End.—Abt an early meeting the Works Committee of the 
Mile End Board of Guardians intend to bring up a recommenda- 
tion for alterations to the cells, batteries, etc., of the electric light 
installation at the workhouse. The cosb is estimated at about 


Bermondsey.—At the last meeting of the Vestry it was decided 
that Messrs. Kincaid, Waller, and Manville, the Vestry’s con- 
sulting electrical engineers, be inetructed to prepare specifications 
n the sue of a dust destructor in accordance with plans 
submitted. 


Eastbourne Lighting. — The Corporation seek to borrow 
£88,635 for the purchase of the electric lighting works; and 
Colonel A. J. Hepper, D.S.O., R.E., Local Government Board 
inspector, will hold a public enquiry at the Eastbourne Town Hall 
on hursday, Dec. 7. 

Leeds Trams. — Colonel Marindin. R E., Board of Trade 
inspector, has inspected the route of the electric tram system 
between the junction of Pos ane and Briggate and Chapeltown, 
and it is expected that the horse traction will be superseded in the 
course of a few weeke. 

Bournemouth.—The Town Council bave a scheme to obtain 
power to carry out a echeme for constructing tramways which 
shall be under the Corporation’s control, and have decided to oppore 
the application of a private company seeking for powers both inside 
and outside the borough. 

Burnley Trams —A town's meeting has unanimously approved 
of the Corporation’s proposal to promote a Bill for relaying the 
Burnley and district tramway. The probable cost of reconetruc- 
tion and the exten- ions proposed is about £150,000. We deal with 
the same elsewhere in full. 

Clydebank Trams —The burgh of Clydebank is scheduled in 
the scheme of the Glasgow Districte Tramways Company for the 
counties of Dumbarton and Renfrew. This will make a third 
scheme, the British Electric Traction Company and the Corpora- 
tion of Glasgow being also in the field. 

Calla Due.—The following calls are being made: City of Carlisle 
Electric Tramways, 5s. per share on ordinary EI shares; St. 
James’s andi Pall Mall Electric Light, £1 plue £2. 10a. premium 
ad share on new ordinary £5 sharee ; South London Electric 

upply, EI per share on £5 shares (final). 

Tunbridge Wells Trams.—The question of municipal electric 
tramways is viewed with great favour at Tunbridge Welle. The 
borough electrical engineer has assured the promoters of tramways 
that the extension of the electrical works near Quarry-road will 
conveniently and profitable supply the needful motive power. 

Falkitk Trams —A scheme is being promoted for the construc- 
tion of an electric tramway in the borough and district. The 
proposal, which was submitted on behalf of the promoters for the 
approval of the Town Council, has been remitted to the Roads 
Committee. The scheme provided for the overhead trolley system 
of electric traction. 

Portsmouth. — The Tramway Committee of the Town Council 
have decided in favour of a separate power station for the genera- 
tion of the current for electric traction, holding that that would 
prove Sarapa: in the long run, and that it would be a great advan- 
tage to make the tramways a self-contained undertaking all in the 
hands of one committee. 

Halifax Trams.—The traffic returns for the week ended Nov. 26 
(12 miles) were £575 compared with the corresponding week in 
1898 (31 miles) of £209, making an increase of £366. The total 
receipts from April 1, 1899. to Nov. 26, 1899, are £20,620, the 
corresponding period of 1898 (from June 29, 1898) being £5,831. 
(Received too late for inclusion in list on p. 708.) 

Bognor Lighting.—We understand that the Urban District 
Council have provisionally accepted an offer submitted by the 

Edmandeons’ Electricity Gor ration, Limited, which proposes to 
take over the Council’s electric lighting order and to carry out all 


necessary works for supplying Bognor with electricity for lighting 
and power purposes, at an estimated cost of £15,000. 

Rochdale Lighting.—A tent working engineer is to be 
engaged to superintend, under the direction of the committee and 
the consulting engineers, the carrying out of Mr. Barton's con- 
tract for installing the electric light at the workhouse, the person 
appointed (if bis services prove satisfactory) to be retained as engi- 
neer at the workhouse on the completion of the contract. 

Worcester Lighting.—The Council intend to apply for a loan 
of £4,000 for extensions of mains already laid. and those P 
to be laid, and for meters and iadicators. Consumers of elèctrio 
light are increasing in the outlying districts of the city, and it is 
necessary to extend the mains in order that they may be served. 
The mains already laid down have all proved remunerative. l 

Swindon.—At a joint meeting of the Old and New Swindon 
District Councils last week it was reeolvéd that provision fbr 
electric tramways be included in the scheme for electric 1 
of the districte, and that the works be carried out by and 
in the hande of the Councils, and that a 5 engineer be 
engaged to prepare all the necessary plans for the two schemes. 


Darliogton Lighting.—The contract for supplying the engines 
and electric lighting piant for the new installation has been placéd 
with Messrs. Ernest Scott and Mountain, of Newcastle-on-Tyne, 
The work at present is not proceeding as fast as desired, pending 
the completion of the negotiations between the Corporation and 
the Imperial Tramways Company as to the supply of the electric 
power. 

Newcastle Lighting.—At the last meeting of the City Lighting 
Committee of the Corporation a discussion arose as to street- 
lighting. An opinion was expressed that steps should be taken 
to ascertain whether the arc lamps should be substituted pe 
incandescent lamps. It was agreed that an inspection should be 
made, and that a report be prepared for the consideration of the 
County Council. l b 

Radoliffe.—At a special meeting of the District Council a reso- 
lution from the Electric Lighting Committee was confirmed stating 
that if the Council’s right to take water from the River Irwell for 
all purposes is not recognised by Meesrs. Grover, Humphrey, and 
Son (for the vendors) they will decline to continue negotiations 
for the land in Dale-street, which they seek to acquire for electric 
lighting purposes. à 

Sparkiess Cleanser.— We have received from the Sparkless 
Cleanser Cumpany, of Castle-equare, Nottingham, a pamphlet 
dealing with a liquid supplied by them for eleansing commutators. 
This liquid is said to give a good polished surface to the comma- 
tator, acting both as a cleanser and a polisher. The sparklees 
cleanser ie not a lubricant, and is s ated to be exoollent for use 
with gauze brushes. 

St. George-the-Martyr.—The London Electric Supply Corpora- 
tion attribute the failure to supply the light contracted for in the 
parish to failure on the part of the contractor to deliver new plant. 
This plant bas now been supplied, and they hope that in a few 
days the supply will be sufficient. The Vestry are nevertheless 
complaining to the Board of Trade of the failure of the company 
to carry oub its contracts. 

Bradford. — The Corporation Electricity Committee have 
decided to appoint Mr. A. H. Gibbings, the present engineer, as 
consultative electrical engineer at a ealary of £350 a year, and to 
advertise for a manager at £350 a year. This action has 
taken to meet the wishes of Me. Gibbings, who has an im portant 
consultative practice Mr. Gibbings was formerly electrical eqgi- 
neer to the Hull Corporation. 

Leeds Lishting.— The City Council have authorised the Light- 
ing Committee to carry out extensions and renewals of mains, and 
the construction of the transformer sub-stations in the Chapeltown 
and Clarendon-road districts, and in the vicinity of the town ball. 
at an estimated cost of £30 896. It has also been decided to light 
Briggate and Duncan-st eet, Leeds, with 10 electric lam; s—seven 
in Briggate and three iu Duncan-street. 

Backbarrow Lighting.—The electric light was succesefully 
installed by the Lancashire Uitramariné Com] any in their blue 
mills at Rackbarrow on Saturday evening last. Over 60 Ediswan 
incandescent lamps have been fixed, and tbese are supplied by a 
dynamo wound to give 65 volte controlled by belting from special 
shafting connected with a tu: bine wheel erec'ed inside the mill. 
T wheel is propelled by water power derived from the River 

ven. 

Buokie.—Meesrs. Cowie and Son and Co., engineers, etc., have 
nearly completed their new premises. Their present travelling 
crane will be replaced by an electric crane, to drive which a dy namo 
has just been erected. This is directly driven from the main sbaft 
by belting. At 1,000 revolutions por minute it will supply electricity 
to work the electric crane much quicker than the other one, and 
the surplus electricity will be used for lighting the premises both 
by arc and incandescent lampe. 

Tunbridge Wel s.—According to the local Prees, the Telephone 
Committee have now under consideration a preliminary report 
from their engineer, from which it is believed that they will bə 
able to offer a further reduction on the National Company’s new 
terms eo substan ial as to fully justify competition. Io ie said 
that the Gueruewy tariff of £2 103. and 44. per originated call. 
as compared to the National Company's £3 108. and ld. per call 
for a limited conversation, will be possible in Tunbridge Wells. 

Leatherhead Lighting.— At the last meeting of the Council a 
letter was read from Messrs. Handcock and Dykes stating thet 
their clients were anticipating carrying out electric lighting works 
in Leatherhead, and asking whether the Council had finally aban: 
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doned tho idea of carrying out their provisional order. so that it 
might possibly be to the advantage of everyone concerned to 
transmit the order to their eliente. After discussion it was decided 


to. reply that the Council were prepared to consider any favourable 


Mile End Lighting.—Av a special meeting of the Vestry on the 
28th ult. it was decided to apply to the Board of Trade for a 
5 order to light the hamlet by electricity: The Vestry 

nic ig thee ree ne Sided of. London and Brush peo: 
vin ectric Lighting Company of intention.to appeal to the 
Board of Trade to enquire inte the matter of the aatia rerved by 
the Vestry on the company, as per the resolution. of the Vestry of 
oe 20, 1899, and it is proposed to take steps to support the 

. 8 


Wereester Trams. — With r to the tramways question, 
the Streets and Electricity mmittees, after carefully con- 
sidering the matter, have recommended the City Cauncil not to 
grant any lease or powers to any person or company for con- 
structing or working the tramways, but to acquire, the existing 
tramways at such time as they thought fit, to extend the lines to 
the cemetery, to Bath-road and London-road, and to work all the 
lines It has been decided to defer the matter to the December 
meeting of the Council. 
Personal. —Mr, F. 
ceuncil of the City and Guilds Central Technical College, Exhibi- 


tien-road, to the free pupil scholarship offered every three years 
by the Brush Electrical Engineering Company, Limited, 78 ihat 


institution. 
ol 


The nomination bas been duly acoepted by the Board 


tion electric light works. 


.— The negotiations between the Town Council 


Stirling Trams 
and the British Electric Traction Company to take over the Stirling 


and Bridge of Allan tramways and work them by electric haulage, 


and to extend the line to Tillicoultry, have been abandoned, as no 
agreement could be come to concerning the terms for street way- 
leaves and the sum to be paid the Council for the privilege of 
The Council have refused to pass a 
motion to give a general approval to the company applying for a 


running the tramways. 


provisional order, and leave terma to be adjusted later. | 


Glaucester.—While.at Gloucester a few days since. we found 
things electrical progressing 55 So satisfactory. 
indeed, is the demand that the complete load 

originally designed has been more than applied for, and exten- 
sions are to be carried out ‘with the original plans. We noticed 
one of the boilers supplied by Yates and Thom had been delivered 
at the central station, while two others, completing the set of three, 


were in the railway station yard. The buildings are progressing 


apece, ag is the laying of the mains through the streets. 


Tyzemouth.—The Tyneside Electric Power Company, Limited, 
are promoting a Bill in Parliament next session empowering them 


to supply electric energy throughout the whole manufacturing 


district on both sides of the Tyne, from Blaydon and Newburn on 
the west to Tynemouth and seep Shields on the east: The com- 
pany propose to generate electric energy on a very large scale, 
and to supply it both in bulk to local authorities fór distribution 


and aleo for motive-power purposes to works, shipyards, and 
manufactorien. Among the directors of the Tyneside Company 


are the Hon.C. A. Parsons, F.R.S., and Mr. A. A. Campbell Swinton. 


Leeds and Yeadon Tramways.—At a meeting of the joint 
committee representing the three Councils of Horsforth, Rawdon 


and Yeadon a resolution was passed to the effect that they ask the 
to 


, to 


Leeds Pi aR to make the trunk line from the Abbe 
Nunroyd Beck. with one loop line through Hawksworth-r 

Woodside, and to the top of Broadgate-lane, Horsforth, and 
another from the Rawdon Co-operative Stores to the Town Hall- 
equare, Yeadon. 


electrical energy. if the councils desired to make and work the 
loops themselves. 

Londonu County Couneil.—The Finance Committee have pre- 
sented a report as to the cost of oon version of the horse tramways 
to electric traction between Westminster Bridge-road and Tooting, 
and between Blackfriars Bridge to The Horns, Kennington. 
The neb capital outlay was estimated at £255 450. Assuming the 
period of 25 years for repayment of the total outlay, and taking 
the rate of interest ab 3 per cent., the annual charge for debt 
would be £17,882, leaving a margin of extra profit as a result of 
the conversion of 43.618 a year, which would gradually increase 
as the debt is paid off. The estimated saving in working expenses 
as a result of adopting electric traction is 24d. per mile run. 


Edinburgh Trams —At a recent meeting of the Town Council 
the erection of a cable-power station at Portobello, and a remit to 
obtain and submit plans and a probable estimate of cost, was 
agreed to. At the same time objections were raised, and ib was 
eaid that by ite adoption they would be committed to a cable- 
power station involving an expenditure of over £12,000, while 
probably in a few years cabling would be dropped in favour of 
electricity. The Lord Provost pointed out that the Town Council 
had definitely resolved that there was no underground system of 
electrical traction that could be adopted in the city, and they 
would not on any account adopt the overhead or trolley system. 


Committees.—The following committees have been appointed : 
Tramway Committees: Cardiff.—Mr. T. Andrews and Mr. J. W. 
Courtis. Barnsley.—Alderman Holden, chairman. Aberdeen,— 
Mr. Wilkie (convener), the Lord Provost, Bailies Henderson, 


H. Nicholson bas been nominated by the 


the Brush Company.—Mr. J. K. Bock has been appointed 
berough electrical engineer ab West Ham.—Mr. Frank C. Forster 
has been appointed engineer-in-charge at the West Ham Corpora- 


of the works as 


If the Leeds Corporation could not construct the 
loop lines, on what terms, the resolution asked, would they supply |. 


Taggart, and Moff, Dean of Guild Walker, Treasurer Bisset, 
Mesars. Glass, Johnson, Maitland, Brown, and Kemp. Lighting 
Committees : Aberdeen.—Lord Provost Fleming, Bailies Lyon, 
Brown, Meff, and Taggart, Messrs. Croll, Fraser, Burnett, Reid, 
James Robertson, Booth, and Wilkie, Bailie Lyon (convener). 
Electrical Committee: Cardiff.—Alderman P. W. Carey and Mr. 
J. Hallett. 

Morecambe Trams.—The thirteenth annual meeting of the 
Morecambe Tramways Company, Limited, was held on Monday at 
Morecambe. In the absence, through indisposition, of the chair- 
man of the company (Mr. S. J. Harris), Mr. Oliver Carr presided. 
A resolution declaring a dividend of 5 per cent., free of income 
tax, wae carried. Referring to the projected municipalisation of 
the company’s undertaking, the Chairman eaid it was rumoured 
that the company had been approached by the Morecambe Urban 
District Council, and that they were asking an enormous price. 
There was no offer of, any sort as yet. before the directors, either 
from the Morecambe Urban District Council or the Lancaster 
Corporation. | 

St. Marylebone Lighting.— The agenda for last night’s meeting of 
the Vestry contained the following notices of motion: (1) That, 
in the opinion of this Vestry, it is desirable that immediate ste 
should be taken to improve the imperfect lighting of the public 
streets by electric arc lamps, and that it be referred to the Parlia- 
mentary Committee to consider the possibility of effecting an 
arrangement with the Metropolitan Electric Supply Company for 
the wholesale supply of electricity to the Vestry for such purpose,” 
(2) That it be referred to the Parliamentary Committee to con- 
,Sider and report whether or not it is desirable in the interests of 
St. Marylebone, and right, that a competing electric light company 
‘should be admitted into the parish.” | 

Appointmonts Vacant.—The Dewsbury Corporation invite 
applications for the appointment of dynamo and switchboard 
attendant at their electricity works.—Two assistante are required 
for meter-testing room by Messrs. Johnson and Phillips, Victoria 
Works, Charlton.—The Corporation of Eccles invite applications 
for the appointment of borough electrical engineer, ab a com- 
mencing salary of £200 per annum. Particulare of tbese and 
other vacancies appear in our advertisement columns.—The 
Huddersfield Corporation algo invite applications for the position 
of resident engineer and clerk of works under the borough engi- 
. neer in connection with their electric tramway undertaking, at a 
‘salary of £300 per annum. Applications by Deo. 11. 


Sheffield Trams. At the last meeting of the Tramways Com- 
‘mittee of the City Council iù was agreed to prese forward the 
following. and complete the sections as early as possible: Abbey- 
dale.road extension from the Royal Hotel, Highfield ; that small 
' portion which is to connect the Intake tramway with the centre of 
the city ; the section acon Glossop-road to Broomhill, and then 
forward to Ranmoor, and the alternative tramway along Western 
‘Bank to Broomhill; the extension from Lady’s Bridge alang 
Nursery- street and Neepsend-lane, across Hillfoot Bridge and down 
Penistone · road to Owlerton; and the tramway on Staniforth- road 
to Darnall. The section up Fitzwilliam- street, joining the tram- 
way along the Moor with that on Glossop-road, will not be proceeded 
with at present. 

Newington.—The Electric Light Committee's recommendations 
agreed to at the last Vestry meeting were aa follows: (1) That 
‘having regard to the 5 progrese made by the contractors 
in remedying the ras in both arc and incandescent lamps 
constituting the public street lighting, the position of matters as 
‘between the Vestry and the contractors be deferred until the 
20th inst.; (2) that notice be given to the South Metropolitan Gas 
Company to discontinue the gas street lamps from Saturday, the 
: 2nd inat. ; (3) that the tender of Measrs. Johnson and Phillips, for 
supplying and erecting engine, generator, and continuous-current 
transformers for £5,030, be accepted.” Ib was also agreed to 
connect the electric lighting station with the Hop Exchange by 
telephone at the rental of £12, 10s. per annum. 


The O K. Meter.—The British Thomson- Houston Company are 
placing on the market a new type of.ampere-hour meter under the 
above initials. We are not told that the letters O.K. have the 
eame significance as when used in the word okonite, according to 
Sir W. H. Preece. The meters are direct-reading, well made, and 
are enclosed in dustproof cases with convenient terminal arrange- 

ments. These meters are constructed on the principle of ammeters 

of the moving-coil type, in that they register the drop in voltage 
acroes the terminal of a standard resistance, through which the 
main current passes. This resistance is such that it causes fa 
1 per cent. drop in pressure at full load. The motors in the meters 
are said to start recording at 1 per cent. of the full-load current. 
Tbe meters are made in one, two, and three ampere sizes for both 
two and three wire systems with continuous currents. 


King’s Lynn Lightiag.—The plant at the central station is com- 
pleted. and the extension of the street mains is proceeding rapidly. 
It is stated that the demand for current in Lynn ~ been 
unprecedented ; no lees than two-thirds of the full load has been 
imposed on the plant before it is out of the contractors’ hands. 
The applicants for current already number about 170, involving 
nearly 5,800 8-c.p. lights, of which 4, 890 are already connected to 
the mains. There are 210 incandescent street lampe (about 840 
8 c.p.) and four arc lights at present in use, and about 80 more 
incandescent lamps are being added this week. Ib is anticipated 
that when all the private consumers are connected: up, the full 
capacity of the plant will be reached. For the nd some of 
the electric lamps which are to be erected will not be lighted (105 
gas lamps being retained), and it may be necessary to obtain some 
additional plant, 
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. Poplar.—At the last meeting of the District Board the Elec- 
tricity Committee recommended that the tender of the British 
Insulated Wire Company, Limited, for supplying and laying tbe 
cables required in connection with tbe Board’s electricity scheme, 
ab the schedule rates contained in such tender, and in accordance 


with specification prepared by the engineer, be accepted by 
the Board, and that the necessary excavations and reinstatement 
of catri ays and footways be carried out by the surveyor with 


direct employment of labour, at his estimate, and also in accord- 
ance with, and agreeably to, the said epecification. Mr. Valentine 
moved the ddoption of the recommendation, and, in doing so, said 
that the matter had been standing over for some time in conse- 
quence of the very high rise in the price of co per By the Board 
cafrying out the work of excavation they Seale save abont £3,000. 
Trade union rates of wages were to be paid. Theestimated cosb of 
the entire work was £35,000. The recommendation was agreed to. 

New Companies —The Dablin Electric Lighting Syndicate, 
Limited, hae been registered in Dublin with a capital of £5,000 in 
£1 shares, the objecta being to carry on the business of an electric 
light company, gas sapply company, and suppliers of motive 
power, whether electric, steam, hydraulic, gas, or otherwise, in all 
their branches.—The Garston and District Tramways Company, 
Limited, bas been registered with a capital of £5 000 in £1 shares, 
thé objects being to apply for any Acts of Parliament, provisional 
orders of the Board of Trade, or other authority, to carry on the 
business of electrical engineers, etc., and to construct any tram. 
ways or other works.—The Dublin Electric Wiring Syndicate, 
Limited, has been registered with a capital of £5,000 in shares of 
£1 each for the purpose of carrying on business of an electric 
light ial at etc.—The English Electric Manufacturing Com 
pany, Limited, has been registered with a capital df £386,000 in 
£5 shares (37,000 preference), the object being to adopt an agree- 
mént with the Equipment Syndicate, Limited, and to on 
the business of electricians, engineers, makers nd suppliers of 
and deulers in electric power light, ete. 


Hayes and Keston Lighting.— With respect to the application 
of the Bromley Electric Light and Power Company for permission 
to extend their system of electric | aing into the parishes of 
Hayes and Keeton, the Bromley Counvil will consent to the 
proposed extension subject to the electric lighting company 
complying with the following conditions: (1) that the work sh 
be carried out and the roads reinstated to the entire satisfaction 
of the Council’s surveyor; (2) that the electric light company 
shall undertake to keep the line of trench made by them in the 
roads in thorough repair for ab least 12 months after the completion 
of. the work; (3) that the draft applied for shall first be submitted 
to the Council and that they shall be at liberty to submit and 
support any amendments they may desire therein; (4) the Board 
of Trade to fix a maximum charge for both private and public 
lighting so that arbitration upon ‘this point may be avoided ; (5) 
that before commencing the work the compeny shall submit to 
the Council a plau showing the propoeed line of wires and the 
area they propose to supply ; (6) that any pointe not doalt with 
now shall, in the event of a difference arising between the Council 
on the one band and the electric light company on the other hand, 
be referred to a number of men whoee decisions therein shall be 
final and binding. t 


‘Sheffie'd Lighting.—Colonel W. Langton Coke held an enquiry 
on Friday last into an application of the Sheffield Corporation for 
sanction to borrow £100,000 for thb purposes of the electric lightin 
undertaking. The electric lighting undertaking was purch 
last year from the Sheffield Electric Light and Power Company b 
the Corporation, and the Corporation have not previously a lied 
for any loan in connection with the undertaking. The works the 
company had in hand when the Corporation took ion on 
Jan. 1 have been completed by the Corporation. Of the £100,000 
applied for a sum of £35,000 is for machinery, edme portion of 
which was ordered before the Corporation became owners, and the 
remainder of which is either on order or wanted in the next few 
months ; £20,000 is required for underground mains, and of this 
£10,000 will be expended during the year ending Dec. 31 next for 
private lighting ; £7,600 will be epent later on for public street- 
lighting. It is suggested that some of the principal streets should 
be lighted with large electric lampe placed on the tramway 
standards. There is £3,700 for extensions of buildings (some 
already carried out and some to be done), £7,000 for transformers 
and meters, £16,000 for boilers and other appliances and other 
smaller items, with £5,000 for contingencies, Of the total sum 
£51 295 has already been disposed of, and £48,799 is for future 
works. 


Darlington Trams.—The Imperial Tramway Company have 
notified to the Darlington Town Council their desire to curtail 
their scheme of tramways, omitting Eastbourne, Victoria-road, 
Grange-road, Greenbank, Haughton, etc. This restriction of the 
scheme will be shortly considered by the Town Council. Ib is 
believed that the Tramway Committee will on that account urge 
the Corporation to undertake the work themselves. The Northern 
Echo says: ‘‘The public of late have been wondering how the 
comprehensive scheme of the Imperial Tramways: Company in 
relation to the Darlington tramways stands. For three months 
matters have not apparently got very much ‘forrarder.’ The 
negotiations were carried forward between the Council and the 
company, and it was anticipated that a settlement had been 
effected—that all pointe of difference had been arranged. The 
only thing that seemed necessary was the completion of the 
arrangement between the Council and the company for the eupply 
of the electric motive power for the cara. How this stands only 
the special committee and the company know. On the general 
question, however, we have reason to that ab a meeting of 


the General Purposes Committee on Thursday some discussion 
may arise. It may be necessary for the committee to advise the 
Council to stand to the scheme as a whole—a series of lines 
radiating from a centre in the borough. Any smaller scheme, it 
is felt, will be inadequate to the needs and requirements of .the 
town and its environe, and it may remain for the Council, o 

to the action of the company, to face the possibility of after 
having to lay down the trams themselves.” 


London County Council Loans.—The last report of the Finance 
Committee of the London County Council contains various recom- 
mendations of interest to vestries who are carrying out electric 
lighting orders. The Islington Vestry bad applied for the sanction 
of the Bouncil to the borrowing of a sam of £13 200 for the 
vision of additional plant at electric lighting station, Eden- 
grove. The re states: Tbe information supplied with the 
application, and subsequently, was not sufficiently detailed to 
enable us to judge whether the coet was fair and reasonable, and 
we directed the comptroller to apply for further. details. To this 
request the Vestry replied, through their clerk, that they had: 
given every particular which could reasonably be asked for, and 
added ‘that the estimates have been pre by the Vestry’s 
electrical engineer, and approved by ite Electric Lighting Com- 
mittee, and that my Vestry having perfect confidence in the 
judgment of both, deems it inconsistent with its position as 
electric lighting undertakers for the parish to recognise the 
claim of the Council’s officials to be supplied with the details 
in question.’ This Vestry has for some time past been 
questioning the right of the Council to satisfy, itself before 
sanctioning the borrowing of money. by local authorities, as to the 
legality and reasonableness of the pro expenditure. The 
Council, following the Paa of the late Metropolitan Board of 
Work, has always held tbe opinion that it was ite duty. aa the 
sanctioning 5 to consider theee points, and we understand 
that this practice, which bas never been questioned by the other 
local authorities in London, is in conformity with that of the Local 
Government Board when dealing with applications from other local 
authorities throughout the kingdom for sanction to the raising of 
leans. In view of the opinion expressed in the letter from the 
Vestry referred to above, and of the practical refusal to supply 
the details asked for, we think the only course open to the Council, 
consistently witb ite aan a sanctioning authority, is to decline 
to sanction the proposed borrowing until the particulars required 
to enable us to report upon the application are supplied, and wo 
recommend that the Islington Vestry be informed that until the 
particulars required by the Council are supplied the Council is 
unable to arrive at a decision upon the application of the Vestry 
for sanction to the borrowing of £13,200 for the provision of 
additional plant at their electric lighting station at Eden-grove. 
With regard to another loan of £1977 proposed by the same 
Vestry, and which has already been sanctioned, it appears that 
the sanction limited the rate of interest to be paid to £3. 2a. 6d. 

cent. per annum, calculated quarterly. The Vestry did not 
rrow the money at once, and now asked that the sanction may 
be amended in this respect, as they may be unable to borrow 
within the rate of interest prescribed. Sanction will also be given 
to borrow that at a rate of interest not exceeding £3. 10e. per 
cent. per annum, calculated quarterly, and the principal is to be 
repaid within 42 years of the date of the 8 At the same 
time the Vestry is to be notified that, as they have elected to 
spread the repayment of the whole of the initial cost of the electric 
light installation over 42 years, the Council will decline to give i's 
sanction to the raising of any loan to replace any of the plant and 
machinery which may be necessary during the currency of 
loan, and will expect the Vestry to provide for all replacements 
and renewals required during that period out of a sinking fund 
to be provided for that purpose or from maintenance account. 
Sanction to a third loan of a sum of £7,689, repayable on the 
instalment system within 28 years, to defray the cost of providing 
street arc lamps and lamp columns, at a rate of interest not 
exceeding £3. 10s. per cenb. per annum, was granted. 


London Gdasette.— The following notices of applications have 
appeared in the last two numbers of the London Gazette: (I) 
Private Bills : South Staffordshire TAANA Company (tramways), 
London County Council (Hampstead, St. Pancras, Islington, 
Hornsey, etc., tramways), Charing Cross and Strand Electric 
Supply Company (electric supply), Southport District Tramroad 
Company (tramways), Kingston-apon-Thames Corporation (tram- 
ways), Nottingham Corporation (tramways, etc.). agate Cor- 
poration (transfer of land to Isle of Thanet Light Railway Com 
pany, etc.), London County Council (electric generating station) 
Devonport Corporation (tramways, lighting, etc.), Cambridge 
Corporation (tramways), Newcastle Electric Supply Company, 
Limited (electric supply), Blackpool, St. Annes, and Lytham Com- 
pany, Limited (tramways), British Electric Traction Company 
(Wellingborough and district tramways), Bradford Corporation 
(tramways, etc.), South Eastern Metropolitan Tramways Com- 

ny, Limited (tramways). Tyneside Electric Power Company, 
Limited (electric supply), West Bromwich Corporation (tramways), 
Preston Corporation (tramways), Kingston-upon-Thames (electric 
lighting, etc.), North Metropolitan Electric Supply Company 
8 ectric supply), London United Tramways Company (tramways), 

ardiff Corporation (tramways), Rotberham Corporation (tram- 
ways), County of Durban Electric Power Supply Company 
(electric power supply), Burnley Corporation (tramways), 
West Ham Corporation (tramwaye, electric lighting), Hastings 
Company, to be incorporated (tramways), Manchester Cor i 
(tramways), Withinggon U.D.C. (tramways), Rochdale 8 
tion (tramways), Garstang and Knott End Railway Company 
(electric power for working same), Lincoln Corporation (tramways), 
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Farnham U.D.C. (tramways), Poole and District Electric Traction 
Company, Limited (Christchurch, Bournemouth, and Winton 
tramways), Morley Corporation (electricity, etc.), Salford Cor- 
poration (tramways, electric eupply, etc.), Ipswich Corporation 
(tramways), Rawmarsh U. D. C. ‘tramways), City of London 
Electric Lighting Company, Limited (various), South Lancashire 
Tramways Company, to be incorporated (tramways), Liverpool 
District Lighting Company (Garetang electric lighting), Plymouth, 
Stonehouee, and Devonport Tramwaye Company (tramways). (2) 
New light railways or extensions: Oldham, Ashton-under-Lyne, 
Ryde, and District Electric Tramway Company, Limited (Ashton- 
under-Lyne and Denton districte), Wigan and District Tramway 
Company, Limited (Wigan and district), British Electric Traction 
Company (Biyth and district), Loughborough and District Electric 
Traction Syndicate, Limited (Loughborough and district), British 
Electric T: action Company (Barnsley and district), W. M. Mackey 
and G. H. Newborn (Tickhill, Yorks), British Electric Traction 
Company, Limited (Windermere and district), British Electric 
Traction Company 5 district), British Electric Traction 
Company, Limited (Spen Valley Light Railway), H. W. Blambow 
and others (Lulworth and Ossington Light Railway). Bath Cor- 
tion (10 light railway lines), W. Paynter and others (Hayling 
land Light Railway), British Electric Traction Company, Limited 
(Peterborough and District Light Railway extension), Lianelly and 
District Lighting and Traction Company, Railway Developments. 
Limited (Wotton-under- ), Herts Council and Metro- 
li an Tramway and Omnibus Company, (Hertford and 
iddlesex), Th. Neve and another (East Sussex), H. H. P. Bouverie 
and others (Bridgwater, Stowey, and Stogursey), South-Eastern 
Railway Company (New Romney and Hythe), Yorkehire District 
Light Railway Syndicate (Brakenhill), East and Weet Yorkshire 
Union Light Railway Company, D. Cook and others (Cinque 
Ports), company to be incorporated (Warrington and Northwich), 
Hartlepool Electric Tramways Company, Limited ( West Hartlepool), 
(3) Provisional tramway orders extensions: Middleton Corpora- 
tion, Weston-super-Mare and District Electric Supply Company, 
Limited, Bedford Corporation, Leamington and Warwick Tram. 
ways and Omnibus Company, Limited, Redditch (U.D.C.), Bourne- 
mouth Corporation, United Kingdom Tramway, Light Railway, 
and Electrical Syndicate (Houghton-le-Spring), Liverpool Corpo- 
ration, British Hlectrio Traction Company (Hemel 5 
Ogmore Valley Electricity Supply Company, Limited, Wigan 
Corporation, Radcliffe (U. D. C.), Warrington Corporation, Ashton- 
under-Lyne, Tauaton and West Somerset Railway and Tramway 
Company, Limited (Taunton), Southampton Corporation, White. 
field (U. D. C.), Bootle Corporation, Gorton (U. D. C.), St. Helens 
Corporation, Garston and District Aranway Company, Limited 
Garston) Surbiton (U. D. C.). Kearsley (U. D. C.), Urban Electric 
apply Company, Limited (Camborne and Redruth), Plymouth 
Corporation, Hull Corporation. (4) Electric lighting orders and 
extensions : 1588 (Corporation) Southwold (Corporation), Cleck- 
heaton (U.D.C.), Cheltenham (Corporation), Grantham (Urban 
Electric Supply Company, Limited), Sheerness (Electric Power 
Distribution Company, Limited), Glastonbury 5 Gas 
and Coke Company), Cheadle and Gatley (U. D. C.), Ramegate 
Corporation, Teddington and Twickenham (Richmond Electric 
Light and Power Company, Limited), Limehouse (Board of Works), 
Jarrow Hebburn, and Felling (County of Durbam Electrical and 
Power Distribution Company, Limited), Banbury (Electrical Power 
Distribution Company, Limited), Seaham Harbour (County of 
Durbam_ Electrical Power Distribution Company, Limited), 
Caterham and Warlingham (Urban Electric Supply Company, 
Limited), Staines, Egham, and Chertsey (Electric Power Distri- 
bution Company, Limited), Wallingham (County of Surrey Elec- 
tric Power and Distribution Company, Limited), Marylebone 
(Marylebone 1 Supply Company, Limited), Felixstowe 
and Walton (U D.C.), Bishop Auckland (County of Durham Elec- 
trical Power Distribution mpany, Limited), Chester - lo- Street 
N of Darbam Electrical Power Distribution Company, 
imited), Wellingborough (Electrical Power Distribution Com- 
pany, Limited), ttersea (Brush Provincial Electric Lighting 
Company, Limited), Nantwich(U.D.C.), Birkenhead (Corporation), 
Penrith (U.D.C.), Maryport (U.D.C.), Allerton, March, Woolton, 
Little Woolton, Childwall, and Gaston Gara pon District Lightin 
Company), Stamford (Urban Electric Supply Company), Redru 
(Urban Electric Supply Company, Limited), Bonchurch (Ventnor 
Electric Light and Power Company, Limited), St. Helens (E. I. 
Bax and others), Berwick-on-T weed (Urban Electric Supply Com- 
pany, Limited), Lytham (U.D.C.), Dartmouth (Urban Blectric 
apply Company, Limited), Sudbury (T.C.), Bridlington (T.C.), 
Seaford (U D. C.), Sandgate (U. D. C.), Newhaven (U. D. C.), 
Sevenoaks (U. D. C.), Bishop Auckland (U. D. C.), Royal Leamington 
Spa (Midland Electric Light and Power Company), Enfield (Urban 
Electric Supply “anpa Limited), Twickenham and Teddington 
(Twickenham and. Ted ington Electric Supply Company), Wey- 
bridge (Urban Electric pply Company, Limited), Gosforth 
(Newcastle-upon-Tyne Electric Supply Company, Limited), 
Llanwret (Llanwrst Electric Supply Company, Limited) Ogmore 
Valley (Ogmore Leni Electric Supply Company, Limited), 
Crowborough (Uckfield R.D.C.), Redcar (U.D.C.), Ormskirk 
(U.D.C.), Basingstoke (Corporation), Cobham (Cobham Gas Com- 
pany), Llandilo (U.D C.), Ramsgate (Isle of Thanet Tramways 
and Electric Lighting Company. Limited), Clacton (U.D.C.), 
Brecon ration), Oswestry (Corporation), Shildon and East 
Thirkley (U.D.C.), Barmouth (U.D.C.), Pwilheli (Corporation), 
Brierfield (U D. C.). (5) Electric supply: Midland Electric Corpo. 
ration for Power Distribution (lighting and power extension 
Stafford, Smethwick, Perry Barr, Upper Penn, Bushbury, 
Seistion, Cannock, Worcester, Oldbury, and Stourbridge), Long 
Eaton (U. D. C.), Whitfield (U. D. C.). a 


PROVISIONAL PATENTS, 1899. 


Nov. 20. 

Elect:ical sewing machinery. 
Rushdale road, Heeley, Sheffield. 

Improvements in recording apparatus for use on 
telegraph cables and other lines. Joseph Arthur 
Lovel Dearlove, 4, Great Winchester street, London. 

Improvements in electric lamp supports. Harry Long, 
53, Chancery-lane, London. (Complete specification. ) 

Improvements in contact-breakers, especially applic- 
able te induction coils. Gustave Weissmann and 
Alfred Wydts, 45, Southampton-buildings, Chancery-lane, 
London. (Date applied for under Patents, etc., Act, 1883, 
Sec. 103, April 25, 1899, being date of application in 
France.) l ' 9 

Improvements in and relating to electric illuminating 

devices. Paul Jean and Albert Bouchon, 45, Svuth- 
ampton-buildings, Chancery-lane, London. 

Nov. 21. 

For determiniug the flew of liquids, including gases and 
electricity, within given times. William Player Miles, 
St. Cuthbert’s, Grove Park, Kent. 

Autematic controlling arrangements for switches for 
direct-driven cage hoists and general electrio and 
motor work. James Goddard, 366, Oldham road, 
Bardsley, Ashton-under-Lyne. 

Improvements in switches for use with rheostats for 
starting and controlling electrie motors for lifts or 
the like. Hugo Hiret and Frederic Osmond Hunt, 73, 
Sc. Stephen’s-road, Upton Park, London. l 

An improved electrical indicater. August Eckstein 
and Herbert John Coates, Peel Works, Adelphi, Salford, 
Manchester. 

Au improved switch. Hermann Otto Joedicke, 19, 
Holborn-viaduct, London. (Complete specification.) 

Improvements in or relating te electric signal alarm 
and safety devices for railways. Alfred Julius Boult, 
111, Hatton-garden, London. Fernand Cumont, 

Belgium.) (Complete specification. ‘ 

Au improvement in secondary voltaic batteries. Henry 
Leitner, Birkbeck Bank-chambers, Southampton buiid- 
ings, Chancery-lane, London. ; 

Nov. 22. 

Improvements in holders for electric lamps. Richard 
Alexander, 98, Great Tower.street, London. (Arthur 
.Bayly Vanes, Cape Colony.) | 

An improved trolley and connections for overhead 
electric traction or similar uses. George J. Ball, 
Montrose, St. Lawrence road, Clontarf, co. Dablin. 


23077. Harry Chapman, 128, 


23160 


23103. 


28110. 


$3138. 


23141. 


23153 


28184 


23216 


23219. 


23341. 


23267 


23283 ements in systems of electrical distribution. 
The British Thomson-Houston Company. Limited, 83, 
Cannon-street, London. (Elihu Thomson, United States.) 
(Complete specification.) | 

2323814. Improvements in electric ciroult-breakers. The British 


Thomson - Houston Company, Limited, 83, Cannon street, 
London. (Elihu Thomson, United States.) (Complete 
specification: ) i ee, oe Oe : 3 

Improvements in electric are lamps. The British 
Thomson- Houston Company, Limited, 83, Cannon street, 
London. (Edwin W. Rice, jun., United States.) (Com- 
plete specification. ) 

Improvements in producing high vacua. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, . 
London. (Jobn W. Howell, United States.) (Complete 
specification ) : 

Improvements in enclosed electric arc lamps. The 
British Thomeon- Houston Company, Limited, 83, Cannon- 
street, London. (Ozro Newcome Wineell, United States.) 
(Complete specification. ) 

Improvemonts in controlling dovices for electric 
motors. The British Thomson Houston Compeny, 
Limited, 83, Cannon-street, London. (William B. Potter, 
United States.) (Complete epecification.) 

Improvements in rogulating rotary electric converters. 
The Rritis Thomson Houston Company Limited, 83) 
Cannon- street, London. (Ernst J. Berg, United States. 
(Complete apecification.) 

Improvemeats in systems of electrical distribution. 
The British Thomeon - Houston Company, Limited, 83 
Cannon-street, London. Charles P. Steinmetz. United 

States.) (Complete specification) 

23298. Improvements in electric locomotives or moterears 
for adhesion and rack railways. The British Thomson- 
Houston Company, 83, Cannon-street, London. (The 
Union Elektricitate-Gesellechaft, Germany.) (Complete 
specification. ) 

23298. Improvements in trolley stands for electric railways. 
The British Thomson- Houston Company, Limited, and 
Frederick Samuelson, 83, Cannon-street, London. 

23294. Improvements in and connected with electrical, gas, 

a and other fittings. Harry James Banks, 77, Colmore- 
row, Birmingham. À 


23285. 


23287. 


23291. 
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23315, Improvements in and connected with electrolytic 
meters. Arbbur Wright and the Mutual Electric Trust, 
Limited, Norfolk House, Norfolk-street, Strand, London. 

83316. Improvemonts in and oennosted with electrolytic 
meters. Arthur Wright and the Mutual Electric Trust, 
Limited, Norfolk House, Norfolk-street, Strand, London. 

£3318. Improvements in electrodes for medical applications 
of electricity. Rowland Houghton, 1, Queen Victoria- 
street, London. (Complete specification. ) 

23319. Improvements in electrical measuring instruments. 
Liewelyn Birchall Atkinson, 1, Queen Victoria-streeb, 
Dondon. 

23327. Improvements in electrical and magnetic apparatus, 
such as transformers, dynamos, and other appliances 
ani alloys for use therein. Robert Abbott Hadfield 
and W. F. Barrett, 46, Lincoln’s-inn-fields, London. 

Nov. 23. 

23371. Improvements relating to switches specially applicablo 
to switches for electromotors and the like. Robert 
Alexander Sloan and John Edward Lloyd Barnes, 34, 
Castle-street, Liverpool. 

$3400. Improvements in electrical anodes. Albert Frederick 
Harris, 158, Edmund ; street, Birmingham. 

23403. Improvements in and relating to electric igniting 
apparatus useful for lightiog cigars or for similar 
purposes. Henry Harris Lake, 45, Southampton-build- 
ings, Chancery-lane, London (Samuel Abbots, United 
States.) (Complete specitication. ) 

$3413. Imp: ovements in the construction of dynamo-electric 
machines. Mark Heaton Robinson and Matthew Henry 
Phineas Riall Sankey, 24, Southampton - buildings, 
Chancery-lane, London. 

Nov. 24. 

234385. Improvements in or relating to electrical contact 
makers and breakers. James Ward Milligan and 
Fred Oldfield, 9, Exchange - chambers, New - street, 
Birmingham. 

23449, An improvement relating to oe trio lamps. Harry 
Gorton Mason, 18, Southampton-chambers, Chancery- lane, 
London. 

23443. Improved automatic make and brake for electric 
circuits. Peter Cochrane McFarlane, of the firm of 
James White, 154, St. Vincent-street, Glasgow. 

£3501. Improvements in vacuum-tube lighting. William Lloyd 
Wise, 46, Lincoln's-inn-fields, London. (The Moore 
Electrical Company, United States.) (Complete speci- 
fication. ) 

$3604. Improvements in receiving apparatus for Hertzian 
radiations or electromagnetic waves Julio Cervera 
Baviera, Norfolk House, Norfolk-street, Strand, London, 
(Complete specification. ) 

Nov. 25. 

23598. An improved automatio electric out out. Edward 
Churchill St. John, 2, Little Park-villas, Enfield, London. 

$3541. Improvements in or relating to olectric ignition 
apparatus fer explosion engines. Henry John Lawson, 
111, Hatton-garden, London. 

23575. Improvements in or relating to pulley blecks or 
lifting and lowering mechanism operated by oleo- 
tricity. Ernest William Tangye, 35, Temple - row, 
Birmingham. 


SPECIFICATIONS PUBLISHED. 
1898. 

22622. Electrolytic baths. Mari no. 

22699. Dynamo-electric machines. Sayers and Mavor and Mavor 
and Coulson, Limited. 

$2794. Electric railways or tramways on a road contact or 
like system. Andrews. 

23806. Galvanic batteries. Levetus. 

24264. Switch for incandescenoce or glow eleetrio lamps in 
which the flement is subjected to a preliminary 
heatiog effect apart from the lighting current. Hirst. 

‘24812, Electrioal meters. Crompton. 

‘25752. Electrometess and keys for operating the same. 
Addenbroke. 

6703. Primary batteries. Harrison. 

27688. Direct-coupled driving arrangements for electric 
autemotors. Egger. 

. 1899. 

(10183. Removabic combination magnet and coll for electric 
generators and motors. Cutting and Cutting. 

15870. Secondary or storage battery. De Michalowsky. 

17379. Electric are lamps. Hellstrom. 

1756510. Electricity meters. Johnson and Murday. 

17598. Apparatus for photographing by means of gas and 
electric light. Adamson. 

17774. Ammeters,. Johnson and Murday. 

18173. TAPPEN systems and in apparatus therefor. Byng 

Be 

18254. Construction of electric accumulator plates. Polzin. 

18508, Safety devices for electrically-operated hoisting appa- 
ratus. von Kramer. 


TRAFFIC RETURNS. 


Returns for Increase Total gecelpts for 
Line. week or half-year. 
Ending ,1899. 1898. decrease. | 1899, , 1898, 
Birmingham Tram- £ £ £ £ c 
ways C(Oo ees Nov.25 4, 144 3,490 + 653 — 
Black pool. Fleetwood „, 27 | 159| 139 + 20 19 595 | 13,708 
Bradford City Trams} ,, 19| 348| 274 + 74 [21,907 — 
BristolTramways(o.| ,, 24 2 650 2,454 + 198 — — 
City & South London] „, 26 |1 0351, 114 — 79 [21,488 21,518 
Dover Tramways ...| „ 25 158] 133 + 259, 308] 7,786 
Dublin U. T., elec. cars ,, 24 2,726 422 7 2,304 — — 
Dublin S. D. Electric) ,, 24 674 572 + 102 — — 
Halifax Corporation| „, 19 571| 214) + 357 20, 623d 


20 
Hull Sool ieda E. S. „ 25| 641 — 113. 
Liverpool Corporat’n| ,, 18 [6,963 6,086 + 877 31 
Liverpool Overhead| ,, 26 1,477 1,317 + c 
Sheffield Corporation| ,, 26 |1,910 1,020 + 890 67, 666 
South Staffordshire 24 | 529| 559| — 


a Since April 1, 1899. ö Since June 29. c Since Jan. I. 
e Since July 5 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 
Aron Electricity Meter, Ld., 6 p.c. Cum. Pref.8hs., 1-125,000} 1 18/16-15/48 
Blackheath & Growch. District Eiec. Lt., Ord. 1,201-101, 99 1 +1 
Blackpool and Fleetwood Tr - mroad Shares 10 18-30 
Bournemouth and Poole Electric supply, Limited, Ord.. 10 122 183 
per cent. Cum. Pref 10 10-11 
British Electric Traction Limited, Ordinary, Nos. 1.50,000 10 16717 
6 per cent. Cm. „0, 001-40, 900 3 . 10 u- 
6 per cent. Cm. Pf., ”40,001-60,000 . ~ cose] 10 184-14 
6 per cent. Perpetual Debenture Stock . 128-199 


— - | 100 
British Insulated Wire, Ord., No 1 to 40,000.. 0. 6 114-19} 
6 per cent, Cum. Pref., No. 1 to 27,600 ..—.. 5 oj 
6 7 
5 9-1 
3 
3 


Brompton and Kensington Electric Supply Co. , Ordinary.. 
7 per cent. Preference essea 
Brush Electrical Engineering, Limited, Ordinary.. E 
pon Cum., 6 per cent. Pref. ............ 12 
per cent. Debenture dteck évevecee sexes) 100 eln 
per cent. and Debenture Stock.. „ 2 „ 0e „ 100 104-107 
8 


Callend Cable Company, ee 1 113-116 
Ordinary 2 % „ E] ercece „% „% ee % sees me „ Ce 5 18-14 
6 per cent. Pref.. 2 6 % 6% „6% „% „6 „ 6 6 66 % eee 
Central London Railway. Ordinary . ae 21 10 104 103 
Pref. Half-Shares.. 00o e >. es s ees 6 d 
LEE OE E „„ . „„ „ „%%% 6 8 
Charing Croes and Sry... Siss 5 1 rA 
7 ° pees „ „ „6 „6 6% 6% „%% % „ „% „%%% 6 6% 6% % %%% „6% 06 0„ 6 l 
per cent. Cum. Pref. @eeeecacsceoe ose Geecose OP eevee es 6 +4 
Ohelseca 5 Companmßmzm accses. 9 6 89 
per cen cent. Debentures ...... 33 122-138 
Olty of 105 Ordinary . in try 
6 per cent. Cumulative Frei. 10 14 
5 per cent. Debenture Stock Z .. 10⁰ 125-138 
City and South a envar ee Ordinary .. ef 100 . 
— . oe w 2 2 60 „ 06 6„ 62225 10 41 
— — i per cent. Dodbentur- tak (TEKE „6 „„ „6 oo * , „„ 100 
5 per cent. Pref. Stock a eer rr nas „ O! cis 
— e009 8808866 aD 100 
County of London and Brush ‘prov. Eleo, Light ö., rd 10 rin 
—— 6 per cent. . Pref. 10 1 
4$ per cent. Debentures Prov. Corts. “all pa. Rd. — Libis 
Crompton and Oo, e asl 4 
4 gd cent. Debentures . „ „% 08 „% „% „% „% EYE K) — 5 
Bdison and Swan United Ordinary. o wn} 8 
b per cent. Debentures ............ e. es cocs asa =| 6 ! 
——— 4 per cent. Deb. Stock, Red.. cesom accel 100 
Edmundsons’ Electricit Gorp., Ltd., ‘Ord. Shares, 1-17, 5 
Electric Construction, Limited ““ ccc aes 2 3 
— l per cent. Cumulative Pref. .......... 5 2 
cent. Perp. lat Mert. 5 e ~ =| 100 tut- 
W.T. T. Ho ey's Telegraph Works, — 1 13-14 
— 7 per cent. eference ..... —y[— 2 — 1 — 
44 per cent. Debentures es — oa | 100 ? 
Imperial Tramways, Limite 1 6 aes 
India Bubber, Gusta Percha, and Telegraph Works ....| 10 28 
4 por cont. Debentures ............ 3 ~. = es | 100 100-104 
London Electric Supply, Ordinary...............-scecccsee] 8 00 
B por cent. Pref. ii . 5 
4 per oeut, 1st Mortgage Debenture Stock, Red. | 100 164-106 
Metropo'itan Electric Supply, Limited, Urd., No. I-62, 500 | 10 164-1 
No. 82,501-85, 000 10 1 
4} per cent. First Mortgage Debenture stock . 100 11111 
National Telephone, Ordinar gn. ꝗ woos} 6 He 
6 per cent. Cum. First Pre... me -| 10 |. i 
6 per cent. Cum. Second Pref.. —— 222 1 14-15, 
6 per cent. Non. Cum. Third Frei . . 6 410 
8} per cent. Deb Stock, Rec.. — =o oe | 200 1w- 
New General Traction, Limited, Ordinary. eee E + i 
6 per cent. Cum. Free.... N. 6 ' 
Notting Hill Mectric Iighting Company, Limited ........| 18 1 
Oriental, Linien: 1879 c.a TE T ( ; 7 lg 
rity eo ne Ge os en „ „„ „„ ee „„ „% „ GC GD 
shares, ‘New .. —2 222 Of 7 
Oriental 14 one and Rleotrio Company... P 1 1 
Oxford Elects o, Lim. , Ord., N of. 1 to 96 and 407 tn 10.810 6 1} 
Potteries Electric Traction, Ld., Ord , Nus. 26,067-40,000 . 10 15-14 
6 per cent. Cum. Pref., Nos. 1-20, 000. . 10 | 102 
Boyal Electrical Company of Montreal è I 190-199 
— $Å p por oent. r Shares Horan abana 100 104-108 
Bouth on ec 0 up co as no os 08 oons as 
88. Jamas and: ran Mali En rere 8 : 150 
Telegraph Manufactu:! g “OWT . Ó . 
F 1 eee 111 42 22525 60 22 „„ tees 6% GD Of 02 „ ss 116 
aterloo an Le NAY ic an a : 
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NOTES. 


Train Telephones.—It is stated that, in responso to 
an invitation from the authorities of the Bavarian State 
liailways, Dr. Mario Russo di Asar has gono from Rome 
to Munich in order to practically test his invention for 
“telephones in railway trains,” by whicb, it is said, any 
two stations can communicate by telephone with all trains 
between them and also with all signal boxes. 


-Too Much Competition.—Now York has up to tho 
present been blessed with ono telephone system only, but 
in the near future it seems likely that at loast threo 
new companics will be in the field. The present 
exchange, which is controlled by the Boll interests, will 
welcome the fact that its adversaries seem likely to spoil 
each other’s opportunities. With four telephones on four- 
different systems office lifo would bo unbearable. 


Mr. Johnston in Japan.— We have received a proof- 
sheet of the Japanese Times, published at Tokio on Sept. 28, 
which contains a doscription of an entertainment in that 
town which was provided for Mr. W. J. Johnston, the late 
editor of the New York Electrical World. It seems tbat 
the repast was served up entirely in accordanco with 
Japanese custom. We are pleased to note that a largo 
number of Japancso engineers interested in electrical work 
united to ontortain Mr. Johnston. 

Darlington Traction. — From papers and corrc- 
spondenco which bave been forwarded us wo gather 
that tho Imperial Tramways Company have been accused 
by the local Press of endeavouring to cvade the torms of 
thcir agreement with the Corporation. From the com- 
pany’s statement of the case we find, bowover, that the 
delay in equipping certain of the roads is due to the Board 
of Trade sanction to the construction of tramways therein 
under the Light Railway Act not having been received, and 
tbat there is no foundation for the statement that the com- 
pany will not equip all the lines agrced on as soon as possible. 

Northampton Institute—Wo are informed by 
the principal, Mr. R. Mullineux Walmsley, that Mr. 
E. Kilburn Scott has recently been appointed to the 
instructorship in electrical engineering and design at 
this institute. Wo also note that this evening there is to 
bo held at the institute tbo annual prize distribution and 
conversazione. Sir Henry E. Roscoo, LL.D., F.R.S., will 
distribute tho prizes. During the course of tho evening 
some interesting exhibits will bo on view in the differont 
departments, which wo bope to describe more fully next 
week. Experiments and small lectures have been arranged 
on up-to-date subjects. 

Drawing-Office Lighting. — Mr. G. F. Gebhardt 
advocates in the American Machinist tho use of enclosed 
arc lamps with opal globes and reflectors for lighting 
large drawing offices. The office be bad in mind when 
writing the article provides for noleas than 100 draughtemen, 
and it is lighted by moans of nine arc lamps. The lamps 
aro arranged so as to counteract each other's shadows as 
much as possible, and it was found by experience that the 
height of 7ft. above the top of the tables was the best 
position for the lamps. An inconvenience found from their 
use, however, was that whon a few draughtemen only 
required the light the individual lamps gavo strong shadows 
which were objectionable. 

The Telephone at Leith.—Tho Leith Town Council 
and the National Telephone Company have practically 
agreed to the terms under which permission shall be given 


7 


to the latter to lay underground wires in Leith. Theso 


are, briefly, that the company shall give service to all 
persons within the city on equal terms; the “toll” system 


shall be introduced, which will enablo all shopkeepers, if 


thoy wish, to allow callers to use their telophones on paying 
tho call chargo; finally, tho company will pay a rent of 
5s. per instrument to the town without increasing tho 
present tariff of £10 per annum for unlimited use. The 


Town Council maintains its right to ostablish a municipal 


oxchange to compete with that of the company. 


An Electrical Cranial Osteotomo.— We notico in 
the Lancet a description by Mr. F. W. Robinson, M.D., the 


honorary surgeon of the IIuddersfield Infirmary, of a now 
cranial ostcotome, to bo worked by an clectric motor which 


ho has designed. The apparatus is illustrated, so that tho 
method of working is readily understood. The apparatus 
in question consists of a revolving drill worked by an 
olectric motor, and equipped with the necessary guards so 
that the depth of cut can be casily adjusted to the thick- 
noss of tho skull which is being operated on. The dovice 
is a most ingenious ono, as the electric power is transmitted 
to the drill by a hollow tube, which also carries irrigating 
antiseptic solution which serves to keep the drill cool and 
also to removo the bone cut up by the drill. 


Chlorine for Sewage Purification.—At a meeting 
of the Society of Chemical Industry at Manchester last 
week, Mr. T. Aspinall read a paper on “ The Oxidation of 
Organic Mattor by Chlorine.” In it he pointed out that. 
chlorino had been used for oxidising colouring matter in 
fabrics for the last 100 years. He proceeded to describe 
səmo experiments ho bad made on the use of chlorine in 
sowago works, and in purifying sewage effluents. In the 
discussion which followed tho process was condemned by 
certain membors on account of the exccssive cost, but Mr. 
Aspinall adhered to his statement that the chlorine could 
be obtained as a by-product from chemical works. ` 
be remembered that tho Hermite electrical process of 
purifying sewage owod its efficacy to the generation of 
chlorine in the sewago. 

Sabways.—Tho Works and Sanitary Committee of tho 
Kensington Vestry have beon considcring the question of 
the construction of subways under the main thoroughfares 
to contain pipes and clectrical conductors. ‘They havo also 
had before thom the necessity of concerted action between 
different local authoritics, so that the necessary statutory 
powers for charging companios using tho subway should be 
obtained. Tho outcome of tho matter is that specific recom- 
mendations are vory difficult to frame, and that henco a 
conference should not be convened. Thero is no doubt 
that tho difficulties in disturbing the present pipes and 
ducts would be enormous, and tbat it would bo no oasy 
mattcr to mako the cost fall on tho proper shoulders. 
Still, under the present method tho cost duo to street 
disturbances is by no means equitably shared. | 

Wholesale Electricity.—Wo are informed that a 
resolution is coming before the Marylebone Vestry whicb, 
if adopted, will break off all negotiations between the 
Metropolitan Electric Supply Company and the Vestry for 
the purchaso of that portion of the company’s works inside 


It will 


the parish. The alternative proposal is to request the 


London County Council to buy.the whole of the under- 
taking, and to obtain parliamentary powers to enable them 


to becomo suppliers of electricity in bulk to the various 


vestries interested. The London County Council would be 
asked to ro-soll tho different portions of the Metropolitan 
Electric Supply Company’s undertaking to each of the local 
authorities interested at cost price. 
the London County Council has already got as much work 
in hand as it can manago cconomically, and that it would 
be ill-advised to commence business as electric light under- 
taker to the various local authorities in London. 
the whole trend of the matter shows that tho Marylebono 


— 


It seems to us that 


In fact, 
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Vestry realises that supply from works outside their district 


is almost imperativo. 
The Schaffer Bela System of Wireless Tele- 


graphy.— According to tho South Wales Daily News, a 
new system of wireless telegraphy is being tried by the 
Post Office officials between Lavernock Point and tho 
We aro informed that tho apparatus 
the novelty in it 
This is said to be tho device of a 
Hungarian named Schaffer Bela, of Budapest, and that the 


Western Esplanade. 
used works with Hertzian waves, 
being a new receivor. 


gentleman in question is making the trials in person, 


assisted by othor two Hungarians possessing the euphonious 
The dotector used 
is said to consist of a small picce of silvered glass having 
In what 
Tho 
experiments up to the present aro said to havo been suc- 
cessful, as signals and messages have been transmitted 


names of Tobias Ur and Szabadi Ur. 


a mercury film on it divided by a slight scratch. 
way this acts as a coberer wo have yot to learn. 


without difficulty. 


The Halifax Report.—The deputation sent by the 
Halifax Town Council to the United States, consisting of 


the vice-chairman of the Tramway Committco and Mr. 


Street, the oloctrical enginecr, havo now issued thoir 


report on tho tramway and electrical developments of 


that country. The following points of intercst to tho 


peuple of Halifax aro emphasised in tho report: first, 
that in such a hilly district as Halifax tho Amorican 
practice is to use a much moro powerful typo of motor, 
and 60ft. rails are advocated, which it is suggested should 
havo a wider groovo than at prosont used. It seems that 
in a number of towns visited specially low fares wero 
charged on the tramways to school children, and this 
it is suggested should be also dono in Halifax. Tho 
last part of the report deals with the provision of inclines 
as are found at Pittsburg and Cincinatti. These wo hopo 
to describo more fully whon tho full report has reachod us, 

Electrically-Propelled Omnibuses —Our American 
contemporaries inform us that horsc-drawn omnibuses are 
to be superseded in New York by clectrically-propelled 
ones. The company which is effecting this change is the 
New York Transportation Company, and thoy propose to 
use a vehicle very similar to those which may bo found 
in tho streets of Paris. Tho wheels, howover, instead of 
having metal spokes, will bo composed of wood, while tho 
body of tho bus is to be much longer. Accommodation 
will bo provided for two seats on tho box, ono for tho 
motorman and one for a passenger. On top thero will bo 
placed a seat to carry four persons, while 12 passengers 
will be able to travel inside. The company hopo to placo 
the first omnibus on the strects by May next year, and 


think that by next autumn all the horse-drawn vehicles 


now in use will bave gone for ever. Although the 
company take a very optimistic view of tho possibilitics 
of their electrical omnibuses, wo think that even if the 
horse-drawn vehicle has not quite retired by next May, 
this effort will matorially help t t rotiremont at no very 
distant date. 

Transformers for Series Arc Lighting. —We 
notice that a patent has been granted in tho Urited States 
to Messrs. W. A. Layman and F. Schwedtmann for a now 
arrangement for series arc lighting on altornating-curront 
circuits. The principle of tho invention is exceedingly 
simple, but we are not given sufficient facts to say whether 
the practical details. of the invontion havo already been 
worked out by the inventors. In fact, the principle is so 
simple that one is rather apt to doubt tho novolty of the 
device. It consists in having a transformer with its primary 
circuit connected to the high-potential mains. The secondary 
circuit consists of a large number of individual windings 


connectsd in sories. The number of these windings actually 
in use is varied in accordance with the number of arc lamps 
in circuit. In other worde, tho number is varied so that a 
constant current is maintained in tho secondary. An auto- 
matic controlling device is used to vary the number of these 
windings in circuit, and the transformer in this way works 
with a much better power factor than a constant-potential 
to constant-current transformer, such as is used in connec- 
tion with the Ferranti rectifier. 

Electrolytic Preparation of Alkali Chlorates.— 
The papor of which the following is an abstract’ was 
contributed by Mr. Erich Müller to the Zeitschrift fuer Elek- 
trochemie. The abstract is taken from the Journal of the 
Chemical Society, and reads as follows: The conversion of 
potassium hypochlorite into chlorate is accelerated by 
the addition of potassium chromato, and the current yield 
is increased from 32·8 to 69 6 per cent. or more. Similarly, 
alkali bromides and iodides are almost quantitatively 
oxidised into bromates and iodates respectively in the 
presenco of potassium chromate. Platinum is the most 
suitablo motal for tho anode ; tho use of graphite causing 
impurities in the salts, and platinum, iron, nickel, or 
copper may bo used as cathodes, but not lead or zinc. In 
order to avoid tho formation of perchlorates, the tempera- 
turo of tho chlorido solution should not sink below 25deg., 
nor rise above 50deg., but perbromates and periodates are 
not formed from bromides and iodides respectively, even 
when tho solutions are well cooled. The current density 
may vary within wide limits. Manganese salts have no 
influence on tho formation of chlorates, etc. i 


Manchester Telephones.—Tho committee appointed 
by the Manchester Corporation to consider the advisability 
of establishing a municipal telephono system has been 
approached by tho Salford Finance Committoo with a view 
of joint action being takon in the matter. It seems that 
tho Salford people have also askod the Glasgow Corpora- 
tion to grant them an interview at which telophone matters 
could bo discussed. In the meanwhile the Mutual Tele- 
phone Company, of Manchester, is in an insecure position, 
as they cannot obtain a license unless the Manchéstet 
Corporation reconfirms the resolution in favour of the 
company passed in April, 1897, and subsequently sup 
ported by the action of tho Council in sending a deputa- 
tion to tho Postmastor-Genoral and represontatives to join 
tho company’s deputation to tho Chancollor of the Exchequer 
so late as May last. It is said that if the Mutual Company 
fail to obtain a license by Des. 31 next, they will cease to 
exist as a company. The Mutual Company has certainly 
spent a good deal of monoy in opposing tho National Tele. 
phone Company of lato yoars, and wo trust that the Cor- 
poration of Manchester will make up its mind quickly not 
to follow a dog-in-tho-manger policy. 

Royal Society.—The anniversary meeting of the 
Royal Socicty was held at Burlington House on Thursday, 
Nov. 30. The president (Lord Lister), in the anniversary 
address, roviewed tho proceedings at a previous meeting, 
when M. Haffkine laid beforo the society his experience 
and views regarding preventive inoculation, and discussed 
the value of M. Haffkine’s researches as applied to cholera, 
the plague, and typhoid. Tho medals of the society were 
afterwards presonted as follows: The Copley medal, to 
Lord Rayleigh, for his contribution to physical science; 
a Royal medal, to Prof. G. F. Fitzgerald, for his con- 
tributions to the advancement of physical 1 
especially in tho domains of optics and electricity; 
Royal medal, to Prof. W. Carmichael M’Intosh, for his 
important monographs on British marine oology and on 
the fisheries industries, and on account of his work in 
establishing a marine biological laboratory at St. Andrews; 
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undertakings in the State have been seriously hampercd 
during the past year owing to tho excessivé drought 
which deprived them of their water power. The 
year beforo much about the same was oxporienced, 
and it is now proposed to organiso an association 
for the storage of flood water. It is estimated that 
the loss in revenue due to the failure of tho water 
power was last year no less than £1,400,000 to thoso 
intorested in mining, while the loss to farmers and others 
would be nearly four times this figaro. Tho editorial 
article points out that apart from the valuo of tho storm 
waters which could be impounded in tho mountains, the 
damage often done by these waters when rushing down 
country would also be avoided. Wo are afraid, however, 
that on closer investigation the cost of impounding flood 
waters will bo found almost prohibitive. There may, how- 
ever, bo in California a few gorges in which tho civil engi- 
neering works for impounding large masses of water may not 
be so oxpensivo as to prohibit a fair trial of tho system. 


Conductivity of Flames Containing Salt 
Vapours.—The following is an abstract of a paper 
read by Mr. H. A. Wilson before tho Royal Socicty. The 
abstract appears in the Journal of the Chemical Society : 
When two platinum gauze electrodes aro placed in a 
flame into which a salt solution is sprayed, the current 
attains a nearly constant valuo as tho E. M. F. incroases, 
provided both elcctrodes aro hot. The current is much 
greater when the negativo electrode is hot and tho positivo 
electrode cool, than when the negative electrode is cool 
and the positivo one hot; the fall of potential noar a 
cool electrode is nearly equal to tho total fall of potential, 
especially if that electrode be the negative ono. Nearly 
all the ionisation of the salt vapour takes placo at tho 
surfaco of the electrodes, and the contact of fresh vapour 
with the clectrodos, especially the negative one, producos 
a marked increase of curront. The relative velocities of 
ions in the flamo were estimated from the potential fall 
required to urge the ions against the upward current of 
gases. In this way, it was found that the positive ions 
Li, Na, K, Rb, and Cs have nearly the same velocity, 
whilst the negative ions of various salts of thceso metals 
have a velocity about 17 times as great. The fact that 
the ionisation of the salts takes place only at tho surface 
of the electrodes, combined with the greater velocity of 
the negative ions, accounts naturally for the phenomona 
of unipolar conduction. 

Wireless Telegraphy.—Tho report of the United 
States Naval Board on the Marconi system of wireless 
telegraphy has been published by our contemporary the 
Electrical World. Aftor what has been writton in tho 
daily papers we consider that the report is much moro 
favourable to the system than we would havo expected. 
The report states that the system is well adapted for 
squadron signalling under conditions of rain, fog, darkness, 
and with moving vessels. The ordinary climatic conditions 
do not affect the accuracy of tho signalling except as 
far as dampness affects the insulation of the wires 
and instruments. The accuracy is said to be good within 
working ranges, except that when the ships are less than 


400 yards apart special adjustments have to be made on. 


the instruments. The greatest distanco negotiated was 
16} miles. Special attention is called to the fact that the 
spark of the sending coil or a considerable leak in the 
sending wire might cause a fire unless cortain procautions 
were taken. The interference caused by two transmitters 
working at the same time was so much as to make the 
signals unreadable, although there was plain evidence that 
two sets of signals were being sent. As regards the spoed 
of signalling, 12 words per minute was said to be the limit 
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for skilled operators. After calling attention to the pre- 
cautions which have to be taken against shock from the 
sending wiro, tho Board recommends that the system be 
given a trial in the United States Navy. 


The Berliner Patent Case.—The important tele- 
phone law cases in Boston last month over the Berliner 
transmitter patent, again emphasise the defects in the 
United States of America patent law. Tho suits in 
question wero brought by the American Bell Telephone 
Company against tho National Telephone Manufacturing 
Company and the Century Telephone Company for alleged 
infringement of the United States patent No. 463,569, 
of Nov. 17, 1891, to Emile Berliner. Only two claims, 
first and second, were sued on, their phraseology 
being as follows: (1) The method of producing in a 
circuit electrical undulations similar in form to sound- 
waves by causing the sound-waves to vary the pressure 
between electrodes in constant contact so as to strengthen 
and weaken the contact, and thereby increase and 
diminish the resistanco of the circuit substantially as 
described ; (2) an electric speaking telophone transmitter 
operatcd by sound-wavos, and consisting of a plate sensitive 
to said sound-waves, electrodes in constant contact with 
each other, and forming part of a circuit which includes a 
battery or other sourco of electric energy, and adapted to 
increaso and decrease tho resistance of tho clectric circuit 
by the variation in pressuro botween them caused by the 
vibrational movement of said sensitive plate.” How the 
patent official could havo passed such claims as novel in 
1891 wo fail to sec, but wo beliove that the date of applica- 
tion was years bofore tho date of the patent. Judgment 
has yet to be givon. 

Electric Pumping Stations.—Wo recontly called 
attention to the good work being dore by electric motors 
in driving the numerous pumping stations inSydney. We 
see in an article by Mr. Lyman C. Reed that the city of 
New Orleans has found it necossary to resort to the same 
expedient. The land on which the city of New Orleans is 
built is charactorised by its extreme flatness, and by 
the fact that it is below the level of tho River Mississippi 
In times of heavy rains it became necessary, therefore, to 
provide moans for getting the water away from the town, 
and also for providing it with an artificial head, as the 
canal delivering into the Lake Pontchartrain has not a suff- 
cient fall in its length. Tho artificial head is provided by 
a number of pumping stations placed along the route of 
this canal, and by means of these the water can be raised 
toa higher reach. Seven of theso pumping stations will 
ultimately be required, but of theso only three have been 
fixed up to the present. Tenders were asked for both 
steam and olectrical equipments for these stations, when it 
was found that one largo central station operating the 
electric motors in tho different pumping stations could be 
most economically arranged. A three-phase system of 
distribution is employed at 3,300 volts. In the different 
pumping stations the plant is so divided that while small 
units are available under ordinary conditions, large pumps 
can be quickly set to work in times of heavy rainfall. The 
efficiency of the whole system is calculated to be between 
50 and 60 per cent. 

Division of Districts.—The electric lighting pro- 
visional orders granted by the Board of Trade to either 
companies or local authorities simply give the right to 
open up the public streets for the purpose of laying cables 
within a certain defined area. It often happens, however, 
that on the outskirts of these areas a number of houses are 
included, while at the same time the streets on which these 
houses front are not included in the area. An interesting 
case of this kind occurs in connection with the St. Pancras 
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supply in the Brecknock- road and Vork road. In each case 
there are a certain number of ratepayers in the St. Pancras 
district to whom mains cannot be laid from the electric 
light station without taking up the streets in the Islington 
portion of the routes. The St. Pancras Vestry have tried 
to obtain from the Board of Trade the requisite permission 
to lay mains outside their area in order that the houses 
may be reached, but it has been pointed out, in reply, that 
the Board of Trade has not the power to grant such per- 
mission. The St. Pancras Vestry accordingly approached 
the Islington Vestry, but here again the matter has come 
to a deadlock, as the latter authority has no legal power to 
grant the permission which is asked for. Cases of this 
kind are inevitable however areas are split up, and we 
believe that the present arrangement is a fair one, all 
things being considered. We remember, for instance, that 
in the early days the St. Pancras electric light station was 
pleased to supply the Oxford Music Hall, although the 
greater part of the building was outside their district. 


European Telephony.—Mr. C. J. Glidden, president 
of the Erie Telephone and Telegraph Company, has just 
returned to the States from a tour of telephonic inspection 
of the chief European cities with a number of other 
gentlemen interested in telephony. His views of the 
situation of telephones in Europe are given in the Electrical 
World, and are largely interleaved with prophecies as to 
the ultimate development of the Erie system. Mr. Glidden 
states that they inspected the telephone plants in the cities 
of London, Brussels, Cologne, Hamburg, Copenhagen, 
Stockholm, Berlin, St. Petersburg, Moscow, Vienna, and 
Paris. At all places every possible aid was given to 
enable a thorough investigation of the telephone properties 
to be made. Very little, however, could be learned outside 
of Stockholm, in Sweden, where 7 per cent. of the 
population are telephone subscribers. Limited concessions 
have retarded the development in Copenhagen, London, 
St. Petersburg, and Moscow. The development of Berlin 
is about 3 per cent. of the population, while that of San 
Francisco now exceeds 5 per cent. The system covering 
Great Britain now operates nearly 200,000 stations, and 
is increasing at the rate of 40,000 per annum. London, 
however, is content with 25,000 subscribers. If developed 
equal to San Francisco, London would have 300,000 
subscribers. The success of the telephone in Sweden can 
be attributed to two causes: first, popularity of the 
system ; second, low rates. Stockholm, with a population 
of 250,000, has 19,000 subscribers, and the exchange is 
growing now faster than any in the United States, except 
possibly the Erie system, which will this year lead the 
world in the matter of development, with a net gain of at 
least 43,000 subscribers, an increase of 80 per cent. over 
the total number connected on Jan. 1, 1899. 


The Swiss Photographs.— The exhibition of photo- 
graphs taken by the members of the Institution of Elec- 
trical Engineers when in Switzerland this autumn, is now 
open in the library of the Institution at 28, Victoria-street. 
We would strongly advise those of our members who have 
not yet paid a visit to this exhibition to do so before it 
closes on Tuesday next, Dec. 12. Practically all the photo- 
graphs were naturally obtained with snapshot cameras, and 
hence it was not easy for the members to get good negatives 
of the interiors of engine-rooms. In spite of this, however, in 
certain cases negatives were obtained which illustrate very 
clearly the type of machine used for power transmission 
work in Switzerland. Certain of the members exhibiting 
have had enlargements made from their negatives, which 
show wonderful detail. From an engineering point of view 
the photographs exhibited by Messrs. J. T. and D. K. 
Morris are the best in our opinion. 


These gentlemen have 


collected together on separate sheets views taken at the 
different engineering works which were visited, including 
the Stanstaad-Engleberg, Rheinfelden, Zürich, Oerlikon, 
and the Burgdorf-Thun railway. The views of the over- 
head work on certain of these railways make quite artistic 
pictures on account of the mountain scenery surrounding 
them. The enlargements by Messrs. Fawcus and 
Mountain occupy prominent positions in the library, 
and are good examples of what can be done with 
snapshot photography. As regards the photographs 
of prominent individuals in connection with the 
tour, Mr. Crompton, Mr. A. A. Campbell-Swinton, and 
Mr. Erskine take the palm. These photographs will 
have great interest in years to come as testifying to the 
enjoyment experienced on the trip. The other exhibitors 
are too numerous to mention individually, but Mr. J. H. 
Gray’s exhibit is worthy of careful inspection. We are 
quite sure that from the number of the exhibits the com- 
mittee will have no difficulty in compiling a very valuable 
collection of photographs for presentation to the president 
and secretary of the Institution. Congratulations are due 
to the committee, and especially to the secretary, Mr. 
Erskine, for the success of their efforts in arranging this 
exhibition. 


An Electric Motorcar.—With reference to the trip 
to Brighton made last week by Mr. A. Jordan, of the 
Electrical Undertakings, Limited, we have obtained from 
that gentleman a few particulars as to the electrical game 
cart which was usod on this occasion. It seems that the 
weight of this game cart with two passengers was about 
22cwt., of which the accumulators used accounted for 
about 10cwt., so that the proportion of accumulators to 
the total weight approaches 50 per cent. The accumu- 
lators in question consisted of 42 four-plate cells of the 
Leitner type, having an ampere-hour capacity of about 180. 
The trip to Brighton was made without recharging the 
batteries, and it is interesting to know that the voltage on 
open circuit on arrival at Brighton was as high as 84 
volts, which is equivalent to two volts per cell. This 
voltage was taken on open circuit, and we are informed 
that the open-circuit voltage on the cart’s starting in 
Piccadilly was 94 volts. The cart is propelled by.two motors, 
which drive the hind wheels independently, and a series- 
parallel controller is arranged to vary connections between 
these motors and the battery. The accumulators, how- 
ever, are always kept in series. The controller gives six 
speeds forward and two in the backward direction. The 
most economical steps of the controller are the third and 
fifth position, equivalent to 8 and 25 miles per hour on 
the level. In the third position of the controller the 
motors are in series, and they are in parallel at the fifth 
step. The motors are also used to brake the car, and in 
this way a considerable amount of energy is restored 
to the battery when going downhill. Mr. Jordan 
informed us that the charging current in certain places 
rose as high as 50 amperes, while 10 amperes was the 
fair average value of the current given to the batteries 
when descending an ordinary hill. The average current 
throughout the journey of 44 hours was about 25 amperes, 
from which it will be seen that the ampere-hours taken out 
were considerably below the rated capacity of the accumu- 
lators. We understand that this car had been working for 
three months before the above trial was made, and that it 
is shortly to be tried on a longer stretch of road. The 
accumulators are charged from a 100-volt circuit at con- 
stant potential. At the date of the trial the road surfaces 
were dry, and an average speed of 11} miles per hour was 
made on the journey. We hope to give some more 
technical details of the construction of this-car shortly, 
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BURNLEY ELECTRICITY WORKS, for three hours. The cells are supported in single tiers on 
(Concluded from page 687.) wooden stands, which rest on large porcelain oil insulators. 


With the high voltages at present in use this is important, 
With regard to the battery of accumulators, of which | as it ensures perfect insulation to earth. In addition, each 


previous mention has been made, it must be observed that | cell is supported on four glass oil insulators. The battery 


IId. 9.—View of Old Switchboard, Burnley. 


one half only has at present been put down, the intention 
being to instal the remaining half next spring, when the 
roposed change over from 220 to 440 volts is made. The 


ttery will then consist of 240 cells, type L B 17, and be | vided that the full specified capacity shall be guaranteed 


is of the Tudor type, and a maintenance contract has been 
entered into with the Tudor Accumulator Company, 
Limited, for a period of 10 years, under which it is pro- 


FIG. 11.—200-ampere Concentric Type Battery-Regulating gai nani’ 
capable of giving the following outputs: 1,120 ampere- 
hours when discharged at 112 amperes for 10 hours; 960 
ampere-hours when discharged at 192 amperes for five 
hours ; 864 ampere-hours when discharged at 288 amperes 


during the whole time. The battery is designed to work 
in parallel with the dynamos, and access to the battery- 


room from the engine-room is obtained by means of au 
iron stairway. 
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laid it, but the large extensions, 1 feeder | acting as the firm’s resident engineer. Fig. 13 shows a 
mains and distributors, which Messrs. Callender's have just | plan of the mains, from which it will be seen there are five 
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Fic. 12,—Diagram of the New Switchboard Connections, Buraley. 


feeding points at present, though the new main switchboard 


completed, have been carried out on their solid system, 
at the generating station provides for several more as the 


with vulcanised bitumen cables laid solid in bitumen in a 
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IId. 18,—Plan of Mains, showing position of Generating Station and Feeding Points, Burnley. 


strong wooden trough. These latest extensions have been | increasing load connected to the three-wire distributing 
carried out under the supervision of Mr. A. H. Burton, | network renders these necessary. 
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THE ELECTRIC LIGHTING AT WINDSOR. 


At a recent visit to Windsor we were surprised to find 
the extent to which the electric lighting company had 
succeeded in getting the street-lighting into its own hands. 
As will be remembered, the Windsor and Eton Electrical 
Installation Company, Limited, has a provisional order which 
empowers it to supply electricity in both Windsor and 
Eton, and a very fair proportion of its load is obtained in 
Eton itself. The electric street-lighting has been increased 
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Fig. 1.—Aro Lamp in Hlgh- street, Windsor, with the Curfew Tower of Windsor 
Castle in background. 


largely owing to the efforts of the gas company. This 
seems a curious fact, but tho history of the gas company’s 
procedure in the matter is somewhat as follows: The 
municipal authorities wished to try the effect of 
electric arc Jamps at important street corners. They 
were, however, informed by the gas company that if 
electric lighting was introduced in the streets their 
price per gas lamp would be immediately increased. The 
immediate outcome of this was that the electric light com- 
pany was approached, and an agreement come to by 


streets to be opened out. As these incandescent lamps 
have to be lighted and turned out by the company, the 
system used to effect this has been carefully worked out 
by Mr. A. E. Farrow, the company’s engineer. Obviously 
the placing of a switch in each lamp would entail con- 
siderable expense, and aleo would mean that the lamp- 
lighter would have to visit every lamp-post both morning 
and evening. Instead of this, Mr. Farrow has arran 

that the whole of the incandescent lights in Windsor 
can be switched off practically simultaneously from one 
point in the centre of the town. For this purpose he has 
run lengths of subsidiary mains with a single % con- 
ductor. The connection of this subsidiary main is as 
shown in Fig. 2. It will be seen from this that 
the lamps are connected between this main and one con- 
ductor of the ordinary cable. From 18 to 22 lamps are 
grouped in parallel with one subsidiary main, and then its 
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Fic. 8.—Disgrammatic Sketch of the Relay. 


end is led into a relay which automatically connects a 
second subsidiary main of the same size to the other con- 
ductor of the main cable. In this way the closing of a switch 
at the central point in the town lights up lamps in four 
circuits radiating from this point. At the ends of these 
circuits there are relays which can switch on every series 
of lamps extending farther afield. In switching off, of 
course, the process is reversed, and the automatic relays 
then disconnect the subsidiary mains. With this arrange- 
ment the size of the extra conductor required to be laid is 
kept small. The street-lighting circuits controlled by the 
relays are so designed that as the man responsible for the 
switching on of the light returns to the central station 
he sees at least one lamp in every circuit, so that he 
is sure that the automatic relays have worked. Fig. 3 
shows diagrammatically one of these relays, which are 
enclosed in waterproof boxes attached to the lamp-post. 
The apparatus is exceedingly simple, consisting Bien E of a 
rocking lever and mercury switch, while the voltage in the 
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FIG, 2.—Diagram of Connections of the Incandescent Street Lamps at Windsor. 


which electricity is substituted for gas in all the 
streets in both Windsor and Eton. It is satisfactory 
to note, too, that the prico obtained per electric lamp 
is higher than was previously paid for gas lighting. 
In this way the ill-judged opposition has rebounded on 
itself. At present some ten 2,000-c.p. arc lamps, such as are 
shown in Fig. 1, are being supplied by the electric light com- 
pany, while 26 smaller arc lamps, nominally of 500 c.p., are 
also employed. In other places 16-c.p. incandescent lamps are 
used. The number of these incandescent lamps is now over 
500, and numerous other extensions are being made. For 
instance, the Clewer Rural District Council have given their 
consent to a provisional order being granted to enable the 


magnet coils is kept down by connecting an incandescent 
lamp in series with them. We understand from Mr, Farrow 
that the whole system has worked very well in practice. 
Coming now to the scale of charges, we find that in Eton 
a 16-c.p. incandescent lamp is supplied and maintained for 
£3. 12s. 6d. per annum, while in Windsor the charge is 
£3. 7s. 6d. This includes all that is required to keep 
the lamps burning throughout the night. For arc lamps 
the company receives £22 for the larger size and £16 


for the smaller, but these arc lamps are switched out 
at midnight. It is interesting to note that with the 
atreet-lighting and other loads the company has a steady 
output of from 70 to 80 amperes throughout the night. 
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This is, of course, supplied by accumulators, as the station 
plant is a continuous-current one. Mr. Farrow also gave 
us a good deal of information as to the increased demand 
for light which the company has to meet. Already some 
12,000 equivalent 8-c.p. lamps are connected, one of the 
largest consumers being Windsor Castle. The electric 
light is now installed in St. George’s Hall and the Blue 
Room, while nearly all the apartments on the south sido 
have been equipped. The ordinary load at the Castle is 
equivalent to 120 amperes at 220 volts, but, of course, in 
the recent festivities a number of extra lights were required. 
In fact, the company has orders for supplying current to 
no less than 800 additional lamps in the near future. 

The engine-room plant is being considerably increased, 
the additions being a 200-h.p. Peache engine coupled to 
a Holmes dynamo, and a 400-h.p. Bellies engine coupled 
to a Siemens dynamo. The first new engine, coupled to 
the 120-kw. Holmes dynamo, is now at work. Ita official 
trial was made at the works of Messrs. Davey, Paxman, 
and Co. on Sept. 21 of this year, when the following 
figures were obtained for steam consumption: At full 
load, with a steam pressure of 142Ib. per square inch, and 
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when running at 423 revolutions per minute, the indicated 
horse-power was found to be 198. The mean output from 
the dynamo while the steam consumption trial was being 
made was 494 amperes at 2455 volts. This is equivalent 
to 162.6 e. h. p., giving an efficiency of 83°13 per 
cent. The steam consumed at this load when running 
non-condensing for 51 minutes 1 second was 4, 117 olb. 
This is equivalent to 20:78lb, of steam per indicated horse- 
power hour, or 25'3lb. per electrical horse-power hour. 
The makers’ guarantee for the set was 25ʃb. per electrical 
horse-power hour, together with a 5 per cent. margin to 
allow for engine stiffness when new. When the steam 
consumption trials were being made, the engine had only 
been working for about six hours, so that the results were 
eminently satisfactory. At half-load, the steam consump- 
tion per electrical horse-power was about 32lb. per 
electrical horse-power hour. The stiffness of the engine, 
owing to the short time it had been running, would, 
of course, be more felt at the half-load. We are able 
to give in Fig. 5 the indicator diagrams obtained from 
this engine when running at full load. At the end of the 
six hours’ run the temperature of the field windings of 
the dynamo was found to be 111deg. F., while that of the 


is rated well within its capabilities. 


‘armature coils was 144deg., which corresponds to a rise 
‘of 26deg. and 5Qdeg. respectively. It will be seen from 


these figures that Messrs. J. H. Holmes and Co.’s dynamo 
Governor trials were 


made on the engine at the same date by throwing off 


‘suddenly the full load of the engine, and also the half-load. 


When experimenting with the full load on and the engino 


running at 423 revolutions per minute, the speed only 
increased 2 per cent. when the load was thrown off. The 


momentary increase at the instant of break was not 5 per 
cent. When the load was suddenly reduced from full 


load to half-load, the variation of speed was only 1'6 
per cent. 


The company has also recently laid down a new battery 


‘of accumulators of 1,000 ampere-hours capacity. It is in the 
street work, however, that we notice the most extensions 


since our previous visit. The laying of the new cables has 


all been carried out by the Callender’s Cable Company, their 


representative on the spot being Mr. A. B. Randall, who has 


Fic, 5.—Indicator Diagrams taken from a 200-h p. Peache Engine. 


taken great personal interest in getting the work through 
quickly. Practically all the extensions of cable were carried 
out on the solid filling-in system with three-core cables. 
These cables are lead-covered, and are laid in creosoted 
wood troughs filled in solid with bitumen. Figs. 6 and 
7 show views taken when the laying of mains was m 


progress. 
he present system of charging for current in Windsor 
is at 64d. per unit until the annual bill averages 12s. per 
8-c.p. lamp fixed. Any consumption in excess of the 
above amount is charged for at 33d. per unit. The 
Wright maximum demand system is now being introduced, 
so that the rebate will be calculated on the maximum 
supply taken at any time, instead of on the lamps fixed. 
As an inducement to new consumers, the company has 
introduced a system of wiring consumers’ premises and 
charging them an annual rent for the work done 
This is in the form of a quarterly payment based on the 
sum of Id. per Board of Trade unit consumed, and subject 
to the minimum payment for one year of 18. per 800. 
lamp, or its equivalent. In the agreement with the con- 
sumer, he can pay off the first cost of the installation at 
any time. Another inducement consiats of prepayment 
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meters, in which case also the cost of wiring and fittings is 
included in tho 1d. additional charge per unit. Motors are 
hired out by the company at annual rentals varying from 


£2 for a 1-h.p. up to £8 for a 10-h.p. motor. Tho rent 
includes the sapp 


to be provided 
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GREENOCK ELECTRICITY WORKS. 


In the days prior to the importation of bounty-fed sugar, 


y and fixing of the motor on foundations | the town of Greenock was probably best known for its 
y the consumer, the supply and fixing of | sugar refineries. 


In recent years shipbuilding has become 
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Fig. 6.—Layivg the Electric Lighting Mains in the £flough Road, Eton, showing the College Chapel in the Background. 


the starting switch, and also a fortnightly inspection by 
one of the company’s engineers. The charge per unit for 
current supplied for motors is 4d. In conclusion, we would 
say that we know of no small electric lighting company in 
the same healthy condition as the Windsor Electrical 
Installation Company, and that we believe that this is due 


the staple local industry, though, perhaps, in the near 
future aluminium may carry the name of Greenock to other 
countries, the Scottish Aluminium Company (an offshoot 
of the British Aluminium Company) having extensive 
foundries and rolling wills under construction there. To 
the large majority who spend their summer holidays in the 


Fic. 7.—Luylug Mains lu Datchet Road, Windsor. 


in a very large measure to their engineer, Mr. Farrow, who 
has had charge of the works since the commencement. Mr. 
A. W. Shipley is the managing director, and a great deal of 
the success of the company is due to the business acumen 
of the latter gentleman that the financial position of the 
company is in its present prosperous condition. 


North it will be still better known as the terminal station 
of the Midland Railway’s tourist route to the Western 
Highlands, and the splendid fleet of steamers which sail 
from Greenock is one of the memories which linger long. 


In 1883 the Police Commissioners obtained a provisional 


order and laid down a small plant for lighting a few streets 


4 


720. 


and blocks of buildings. This undertaking was not succeas- 
ful, and for a period of nearly 12 years nothing was done, 
until the applications of two companies, one supported by 
the leading local business men, forced the Corporation to 
take some action. This they did by appointing a sub- 
committee, whose movements were accelerated by an intima- 
tion from the Board of Trade that unless the order was 
used within a reasonable period it would be revoked. Mr. 
Francis Teague, now burgh engincer at Paisley, was then 
asked to prepare a report, and a little later Mr. S. E. Fedden, 
of Edinburgh, was appointed burgh engineer. 
was prepared costing £30,000, and after tenders had been 
received it was found that the actual cost would be £31,700. 
The work was at once pushed forward, and yesterday week, 


exactly seven months and ten days after the commencement 


of the work, the current was switched on. 
At half-past three o’clock a large company of ladies and 


gentlemen assembled in the engine-room, and Provost 
Black called upon Bailie Cameron, convener of tho Elec- 
tricity Committee, to make a short speech descriptive of 
In the course of 
his remarks the convener very neatly hit off the dog-in-the- 
manger policy pursued by municipalities in connection 


the progress during the last few years. 


with electrical work. After the Rev. D. S. Peters, who, 
standing in front of the switchboard, offered up prayer, 


Mrs. Cameron, wife of the convener, switched on the 


electric current. Mr. Callender then, on behalf of the 
contractors, presented Mre. Cameron with a gold brooch, 
suitably inscribed, as a souvenir of the occasion. 
inspecting the works the company visited the electrical 


exhibition in the old post office, Wallace-square, refresh- 


ments being served in the Council-room of the Municipal 
Buildings. 

The works, which are situated in Hunter-square, are of 
red brick, and consist of an engine-room, with a boiler- 
house at right angles thereto. The boilers are two in 
number, by Messrs. Babcock and Wilcox. They are con- 
structed to work at 200lb. pressure per square inch, and 
will each be capable of easily evaporating 5,00CIb. of water 
per hour. The fuel to be burned in these boilers is Scotch 
coal (washed nuts). The boilers each have 1,827 square 
feet heating surface. They are fitted with Babcock and 
Wilcox patent steam superheaters, as well as their chain 
grate stokers. Ample room has been left for six additional 
boilers. The feed pumps are by Messrs. Weir, of Cathcart, 
near Glasgow, and are well enough known, having been 
described in our columns recently. Two are at present 
installed. There is also a Green’s economiser in the flues. 
The engines being non-condensing, a Berryman feed-water 
heater has been installed. The steam-pipes are of steel, 
the mains being 12in. diameter. All the pipes are dupli- 
cated instead of using a ring main. The bends to the 
engines are of copper. The exhaust pipes run below the 
floors. All the lagging is magnesia sectional covering. 

The engine-room contains two Belliss engines coupled to 
generators by the India Rubber, Gutta Percha, and Tele- 
graph Works Company, Silvertown. One engine, of 
150 h.p., is coupled to two bipolar dynamos each having 
an output of 200 amperes at 300 volts. The larger engine 
is of the three-crank compound type, coupled to a bipolar 
dynamo having an output of 300 amperes at 600 volts. 
The speed of the smaller set is 450 revolutions and the 
larger 420 revolutions per minute, with steam at 200lb. 
per square inch. As a tramway load is anticipated in the 
early future, the field coils of the larger generator are com- 
pound wound. The series coils being meanwhile cut out, 
a pressure on the outers of the lighting system is 500 
volts. 

There are two boosters by the Silvertown Company ; 
these run at 750 revolutions per minute and take on the 
motor side 75 amperes at 300 volts, while the generator 
side gives 120 amperes at 150 volts. All the brushes both 
on generators and booaters are carbon. 

The travelling crane in the engine-room was supplied by 
Messrs. Carrick and Ritchie, and is designed for a load of 
15 tons. The span is 54ft., and the travelling gear is 
fitted to both ends of the crane. The crab has single and 
double purchase lifting gear, and the load is lifted by a 
return steel rope and block. The block is fitted with a 
swivel hook running in ball bearings. An automatic 


A scheme 
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brake is also fitted to the crane, which securely holds the 
load in any position. 

The accumulators consists of a battery of 304 Tudor 
cells divided into two batteries of 152 cells on each side 
of the three-wire system; the capacity is 180 ampere-hours. 

The switchboard, which is also by the India Rubber and 
Gutta Percha Company, Silvertown, is arranged for four 
generators, though provision is made for eight. It is of 
the type usual in three-wire direct-current stations. All 
the instruments are Kelvin, except two illuminated dial 
Weston voltmeters used to indicate the pressure on either 
side of the network. There are five feeder panels, while 
the middle panel contains the battery-regulating dynamo 
and booster switches. 

The cables are by the Callender Company on their well- 
known system; the five feeders are one bin., one Ain., and 
three ‘25in. section. About four miles of mains have been 
laid, extending from Grey-place in the west to James Watt 
Dock in the east of the town. 

The demand is at present considerable, the equivalent of 
3,000 lamps having been applied for. No motors are yet 
connected. Current is charged for on the Wright system, 
prices being from 5d. per unit for the first hour to 14d. per 
unit thereafter, and is supplied under 10 amperes at 250 
volts, over that at 500 volts. 

The exhibition was in a rather unfinished state at the 
time of our visit, none of the stalls being completed. 
Messrs. J. G. Rowan and Co., Greenock, held the major 
portion of the space, and devoted themselves to the artistic 
side of electric lighting, some of the effects being rather 
pretty, though the display of furniture made it difficult to 
decide whether electrical fittings or furniture were the chief 
exhibit. Perbaps the firm’s cabinetmaking department 
accounted for this. Messrs. R. Patrick and Co., Cartsburn 
Engineering Works, exhibited steam engines and dynamos 
This firm’s electrical department has been started recently 
under the management of Mr. Walter Jamieson, A. M. I. E. E, 
who is best known to the outside world in connection with 
his method of controlling torpedoes by a modification of 
wireless telegraphy. Messrs. Lowdon Bros., of Dundee, 
Edinburgh, and Glasgow, displayed a selection of electrical 
fittings and a quantity of tramway material. Though 
somewhat late in the latter field, they have succeeded 
in carrying off contracts for overhead equipments at 
Blackpool, Walton-on-the-Naze, and Cruden Bay tramways. 
The Blackman Fan Company have an exhibit, the notable 
feature being that they seem to have abandoned their well- 
known method of making the armature part of the periphery 
of the fan. The central motor seems to be best, as their 
later fans are so fitted. The 18in. fan, running at 650 revo- 
lutions per minute, delivering 1,700 cubic feet of air per 
minute, with a central motor of improved design, was 
taking 28 ampere at the town pressure of 250 volts. The 
other exhibits presented no unusual features. 


ROYAL INSTITUTION. 


The following are the lecture arrangements at the Royal 
Institution before Easter: Mr. C. Vernon Boys, six Christmas 
lectures (specially adapted for young people) on “ Fluids 
in Motion and at Rest; Prof. E. Ray Lankester, 12 lectures 
on “The Structure and Classification of Fishes ”; Dr. W. H. R. 
Rivers, three lectures on “The Senses of Primitive Man“; 
Prof. H. H. Turner, three lectures on “Modern 
Astronomy”; Dr. Charles Waldstein, three lectures on 
„Recent Excavation at Argive Heræum (in Greece)”; three 
lectures by Sir Hubert H. Parry; Mr. W. L. Courtney, 
three lectures on “The Idea of Tragedy in Ancient and 
Modern Drama”; the Right Hon. Lord Rayleigh, six 
lectures on “Polarised Light.” The Friday evening meetings 
will begin on Jan. 19, when a discourse will be given by 
the Right Hon. Lord Rayleigh on “Flight.” Succeeding 
discourses will probably be given by the Hon. C. A. 
Parsons, Prof. J. Reynolds Green, Mr. H. Warington 
Smyth, Prof. J. H. Poynting, Major Ronald Ross, Prof. 
Frank Clowes, Sir Benjamin Stone, M.P., Prof. J. Arthur 
Mr. A. Noble, Prof. Dewar, and other 
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GLOUCESTER. 


The accompanying illustrations show two phases of cable- 
Jaying in Gloucester. The work is being carried out by 
esers. Callender, and under the immediate supervision of 


Mr. H. Schiassi. Our illustrations show the work as 
being carried out under the Midland Railway Company's 
crossing, and thir, it may be sid, had to be done under 


of the equivalent of 10,000 8-c.p. lamps, thus showing 
that Gloucester appreciates the efforts being made to 
supply electric lighting, and necessitating arrangements 
for enlarging the works before the original designs are 
completed. 


INAUGURAL ADDRESS TO THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
BY PROF. SILVANUS P. THOMPSON, D.SC., F.R.S., PRESIDENT, 
(Concluded from page 657.) 


Alike from the point of view of both electrical and 
hydraulic engineers, these stations are of the highest 
interest, presenting as they do special features different 
from those of almost all other kindred enterprises. Our 
Italian brethren may well be proud of the engineers who 
have found the solutions for these special problems of con- 
struction, and carried those solutions to practical succese. 
This year is also marked by the establishment, with a 
Government grant, of the National Physical Laboratory for 
the standardising and certification of scientific instrumente, 
and for physical rescarch on well-defined lines. Though 
thus commenced on a modest scale, the circumstance marks 
an event of national importance. 

In cannot forbear to direct your attention to another 
matter of public interest, and one which exercises an 
influence on all attempts at developing new entorprises 
It is only too notorious that tho whole question of financial 
development of new inventions is in this country in a most 
unsatisfactory state. The promotion of joint-stock com- 
panies under the Limited Liability Acts has become a public 
scandal. In the eighties a heavy blow was given to the real 
progress of electric lighting by the reckless promotion of 
bubble companies with inflated capital, causing the loss of 
millions of money upon foolish and worthless schemes. In 
the year 1882 no less a total than £23,000,000 of nominal 
capital was registered in electrical company schemes alone. 
In the ninetics a similar reckless speculation has been 
witnessed over bicycles and automobiles. Happily, electric 
traction has largely escaped this curse; and it will be an 
evil day for any of the newer developmonts of electrical 
engineering if a like craze should overtake them. There is 
something amiss in our economic machinery when such 


Gloucester—Laying Mains under Railway Crossirg. 


the eyes of the officials of the railway company. The 
other illustration shows the apprcach to the cathedral. 
Tbe applications for lamps have reached the large number 


scandals can recur. Nothing is moro familiar to thoso who 
have to deal with new inventions or to those who as con- 
sulting engineers have to advise and report upon them than 
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the ever-recurring difficulty of getting them financed on a 
sound basis. Suppose that there is an invention of a 
thoroughly sound character, properly protected by patents, 
but requiring time and money to establish itself com- 
mercially. Suppose that there is required a capital of from 
£10,000 to £25,000 to put it upon a commercial basis. In 
the present state of public finance in this country the 
inventor finds himself in this difficulty : he must either 
raise the necessary capital privately by personal effort 
amongst his own friends, or he must put it into the hands 
of a promoter who will want to bring it out with a capital 
of at least £100,000. In other words, it is almost impossible 
to find a middle course between a purely private affair and 
an over-capitalised swindle. We have, unfortunately, in 
this country no organisation corresponding to the indus- 
trial banks of Germany, to the enlightened management 
of which the financing of sound schemes on a moderate 
scale can be entrusted. Much more might be said on this 
topic. It is one which affects not our industry alone, but 
it affects ours perhaps more than any other industry, 
because the glamour which ia attached in the public mind 
to everything and anything electrical is made use of by 
the unscrupulous financier to the detriment of honest 
promotion. 

I bave already alluded to the sums of money which have 
been invested in this country in the supply of electricity for 
lighting and power and in electric traction. According 
to Mr. Garcke’s invaluable ‘“‘ Manual of Electrical Under. 
takings,” from which I derive my figures, the aggregate 
subscribed capital in shares and debentures at the present 
date stands as follows : 


e ater e tae £34,284,957 
TOlGDNONGN sivi ueno e NA 7,729,626 
Electric supply (companies) ......... ........... 9,265,793 
Electric supply (municipalities) ............... 8,531,167 
Electric traction . 20,808,959 
Electric manufacturing 16,799,152 
Electrochemical and miscellancous concerns 8,558,065 

TOL Secrets nerd se AE £105, 997, 716 


This hundred millions of subscribed capital is much less, 
it is true, than that represented by the total capital invested 
in railways or in many other domains of British industry. 
But it is this electrical industry and the scientific and pro- 
fessional elements associated with it which our Institution 
represents to-day. Competing as we have to do not only 
in foreign and Colonial markets, but even in our own home 
markete, with the manufacturers and engineers of other 
countries, it behoves us to do all we can to make our 
Institution of use to our members of all grades, and par- 
ticularly to our younger members. One great duty which 
we owe to them is to furnish them with the latest infor- 
mation as to the progress of electrical development, the 
development not only of industrial undertakings, of new 
machinery, of new materials, and of new inventions, but 
also of pure science, upon which all technical develop- 
ments are in truth based. From the very first year of our 
existence—1872—we have always issued, in our Journal 
of Proceedings, abstracts and extracts of scientific and 
technical papers published at home or abroad. Two 
years ago we joined with our colleagues of the Physical 
Society in bringing out in the monthly numbers of Science 
Abstracts a far more complete digest of electrical progress 
than we were previously in a position to produce. To carry 
on this publication both we and the Physical Society have 
had to dovote considerable sums, and, indeed, one of the 
reasons why woe had a year ago to raise the fees paid by our 
students was avowedly to meet the financial burden which 
we had thus assumed for the purpose of disseminating 
knowledge. I venture to think that every penny thus 
spent has been a most wise outlay, and one of which wo 
are already beginning to reap the fruits. Our members 
all over the country and in distant lands are thus kept 
informed month by month of the progress of the science, 
and they increasingly appreciate their connection with 
the Institution. I know of no means better calculated 
to keep our younger men abreast of the times than by 
putting into the bands of everyone of them this admirable 
compilation. 


But the needs of our Institution do not end with the 
effort to keep our members informed of the progress of 
science. We have other demands upon our funds of a 
very prossing character. The benevolent fund established 
afew years ago upon an independent basis has, though 
small, beon available for helping necessitous members. In 
this connection every member of the Institution will rejoice 
to learn of a great and generous offer which has just been 
made to us. One of our honorary members, Mr. Henry 
Wilde, a name memorable as that of the pioneer in the 
sixties of the early forms of dynamo machine, both con- 
tinuous and alternating, and of their application to light 
ing, to deposition of copper, and to the transmission of 
power, has offered to the Institution, and the Council has 
accepted, asum of £1,500 for the purpose of constituting 
a benevolent fund. I need only mention this to secure 
your cordial acknowledgment of the great generosity of 
Mr. Wilde, whom two years ago we elected an honorary 
member in recognition of his claims on the electrical 
community. 

From the very beginning we have been accorded by our 
generous hosts, the Institution of Civil Eogineers, the 

rivilego and advantage of holding our meetings in this 
fall If some of us feel that with the rapid growth of our 
own body the time is coming when we ought to be taking 
active steps towards providing ourselves with a home of 
our own, it is not because we are not deeply gratefal 
for that privilege. Nay, rather the circumstance that 
our growth compels us to contemplate this step is a 
perpetual reminder of the courteous generosity which 
has itself been no small factor in promoting our welfare 
and our increase. The founding of our building fund 
six years ago was due largely to the foresight 
and fostering care of our then treasurer and vice- 

resident, Sir David Salomons. At his instigation we 
ave annually set aside such sums as we could spare from 
our surplus income, and our nucleus of a building fund 
stands this autumn at £5,000 so accumulated. The ucil 
has for some months been quietly prosecuting enquiries 
for a suitable site, and it has recently docided to issue 
a circular drawing attention to the building fund, and 
suggesting to members of all grades the expediency of 
subscribing for the next fow years an annual contribution 
thereto, 1 by this means we can treble or quadruple 
our present fund, we shall be ready at least to begin 
to build when a suitable site shall have been found. And 
it is most earnestly to be hoped that the generous 
example of Mr. Wilde will stimulate others of our wealthy 
members to rival his gift by valuable donations to the 
building fund. 

Finallv, I would speak of the growth of the Institution 
itself. From a total membership of 110 in 1872 we have 
increased to a total of 3,254 at midsummer, 1899, and 
tho rate of increase is itself increasing. In the establish- 
ment of the new class of associate member we think we 
have secured a new element of strength. With the growth 
of total membership has come a new movement for ‘the 

rouping of our provincial members in local branches. The 
Council bas appointed a committee to organise these, and 
already preparations are on foot for constituting two local 

centres in the North, and another in Ireland; while our 

South African members bave already constituted 

themselves informally into a local branch, holding meetings 

in Cape Town, which will shortly be officially recognised 
under our new articles of association. All these are signs 
of active progress. The novel departure made last summer, 
when the Council sanctioned the suggestion of an official 
visit to Switzerland, has already borne fruit in many ways 

The Swiss tour brought together many of those who, though 

active members of the profession, cannot often attend the 

ordinary meetings in London. It not only brought us to 
seo what Swiss engineers are doing; it brought us into the 
most pleasant personal touch with our able and courteous 

Swiss confrères, and it procured for us an invitation to pay 

a similar visit to Germany at a date in the near future. 

But, best of all, it has, I think, enabled some of us to 

realise more fully than we did before the value of our 

connection with our own Institution of Electrical Engineers; 
it has taught us what the power and usefulness of oar 

Institution may be; and it has knit us together and inspired 
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us to do what we can to promote its prosperity and the 
prosperity of the great industry which it represents. In 
this spirit, and with the note of progress sounding in our 
ears, let us carry on the work of the session now opened. 


THE INSTITUTION DINNER. 


The annual dinner of the Institution of Electrical Engi- 
neers was held at the Hotel Cecil on Wednesday last, the 
president (Prof. S. P. Thompson, F.R.S.) taking the chair. 
A. large number were present, and the reception before the 
dinner gave good opportunities for the renewal of old 
friendships. The position of honour at the right hand of 
the chairman was occupied by Lord Kelvin, who was given 
a most hearty reception. Amongst the other guests at the 
high-table were Sir Douglas Fox (president Institution of 
Civil Engineers), General Sir R. Harrison, K.C.B., Sir 
W. H.. White, K.C.B., F.R.S. (president Institution of 
Mechanical Engineers), the Hon. Justice H. H. Cozens- 
Hardy, Prof. G. Carey Foster, F. R. S, Sir Courtenay Boyle, 
K. C. B., Sir J. Durston, K. C. B, Sir W. C. Roberts- Austen. 
K. C. B., F. R. S. (president Iron and Steel Iustitnte), Sir J. 
Crichton-Browne, F. R. S., Prof. W. G. Adams. D. Sc., F. R. S., 
Mr. Cunynghame, Mr. C. Hawksley, Mr. S. Z. do Ferranti 
(president Northern Society of Electrical Engineers), Mr. 
W. H. M. Christie, C.B.. F.R.S., Sir G. Murray, K.C.B., 
Colonel J. W. Ottley, C.I.E., R.E., Sir Philip Magnus, Mr. 
J. C. Fell (president Society of Engineers), Sir H. Roscoe, 
F.R.S., Mr. H F. Proctor (president Municipal Electrical 
Association), Major-General Salmond, C.B., R.E., and Mr. 

G. Sandeman. 

After the usual loyal toast had been proposed by the 
PRESIDENT and duly honoured, Mr. R. E. CROMPTON, as 
major of the Electrical Engineers (R.E.) Volunteers, gave 
the toast of “The Army, the Navy, and the Auxiliary 
Forces.” Ho said that he would be a poor Englishman 
who was not proud to propose the toast at the present 
time, when we were so justly proud of our navy and 
army. The navy had distinguished itself by transporting 
in perfect safety some 60,000 men 7,000 miles from their 
base. The trained courage displayed by our men in South 
Africa had never been surpassed. As regards the Elec- 
trical Engineers (R. E) Volunteers, of which, owing to the 
death of the late Dr. John Hopkinson, he had the command, 
the corps was quite ready to respond to the country’s call. 
He was sure that the military training of the corps, coupled 
with their technical knowledge, would make them valuable, 
and he trusted that General Sir Richard Harrison, who was 
in charge of the coast defence of Great Britain, would be 
able in his reply to speak well of the work done by the 
corps. 

Sir RICHARD Harrison, K.C.B., C.M.G.. R. E, said that, 
in the unavoidable absence of Captain E. W. Creak, R.N., 
who was inspecting transports, he had to respond for the 
navy as well as for the army and auxiliary forces. He was 
pleased to do this in view of the unparalleled foat the 
navy had accomplished in putting into the field at such a 
distance from the base such a large body of men. The navy 
had also kept the waterways of commerce open, and bad 
proved itself ready for any emergency. Besides all this, 
a force of bluejackets and marines had been landed, and 
had distinguished themselves in action at a greater distance 
from the coast than any naval force had been used before. 
The line between the auxiliary forces and the army was a 
very fine one, as at the present time the militia would be 
used should more men be required in Africa. In this con- 
nection we should not forget the volunteers in Natal, who, 
knowing perhaps better than others the odds to be met, 
had gone up with a small body of troops to face the enemy. 
There wero other volunteers in this country who would not 
be denied a chance of fighting, and who had gone out to 
volunteer in the Natal forces. He would also refer to tho 
volunteer forces from New Zealand, Australia, and Canada 
now taking part inthe war. He was pleased to stato that the 
Electrical Engineers (R.E.) Volunteers had worked zealously 
and well, and they were pleased to bave such talent at 
their command should our shores need defending. The 
regular army was now fighting an enemy not to be 


despised, as the Boers had been preparing for years for the 
war they had forced on us. They were well armed and 
organised better than was expected. Still, our young soldiers 
had met them with a gallantry which perhaps had boen 
equalled in the past, but which had never been surpassed. 
He believed that the reproach which for years had been 
attributed to the red coat in South Africa had now passed 
away, and that respect between the races would be followed 
by esteem, which would be increased in the future by a 
just and free government. 

The PRESIDENT, before calling upon Lord Kelvin to 
propose the toast of “Science,” used his privilege as 
president to call attention to the many years during which 
Lord Kelvin had been undisputably at the head of the 
scientific world. He had been twice the president of the 
Institution. 

Lord KELVIN said be had only to mention the name of 
science to gain the approbation of electrical engineers. He 
would call attention to the groat debt which pure science 
owed to practice. In 1837, before the introduction of the 
telegrapb, which was followed by submarine cables 10 years 
later, the electrical science as taught in the different 
universities in Europe was in a very backward state. 
Practical application of electricity had stimulated the pure 
scientist, and, as a result, we bad such names as Faraday, 
Gauss, Weber, Coulomb, Ampére, and Volta used almost 
as household words in connection with electrical measure- 
ments. After praising the electrical journals, Lord Kelvin 
proceeded to refer tu the improvements in teaching of science 
as applied to engineering. 

Sir WILLIAM ROBERTS-AUSTEN, in reply, referred to the 
international influence of science as a civilising power. He 
was pleased to see that the Institution of Electrical Engi- 
neers proposed to take part in the Paris Exhibition next 

ear. 

4 Sir Henry Roscog, who also replied for science, said 
that the accomplishments of science were so vast that the 
Government had begun to give honours to scientific men. 
These honours were a fitting acknowledgment of services 
rendered, and that the pursuit of science was a profession. 

Sir DoucLas Fox proposed the toast of Engineering,” 
and drew attention to the fact that our keenest competitors, 
Germany and America, were our greatest friends. While 
engineering flourished most in time of peace, the present 
war showed how much progress had been made in marine 
engineering. He coupled with the toast the name of Sir 
William H. White, the chief constructor of the navy. 

Sir W. H. WHITE said that science and engineering were so 
closely connected that a line could hardly be drawn between 
them. A better application of this could not be found than 
in the carcer of tho late Dr. John Hopkinson, who, calling 
himself an engineer, was eminently a scientific man. As a 
result of scientific teaching, the men distinguishing them- 
selves in electrical engineering were chiefly young men, and 
he was glad to say this as a testimony to the good work 
done by Lord Kelvin and others in training up engineers. 

The Hon. H. H. Cozens Harpy proposed the toast of 
the evening, “ The Institution,” and referred to the electrical 
engineer as a navigator of the sixteenth century with 
unexplored seas and continents before him. The electric 
telegraph bad drawn the world together, while no home 
was really comfortable without the olectric light. He was 
pleased to couple with the toast the name of Prof. 
Thompson, the worthy president of a noble institution. 

The PRESIDENT, in reply, regretted the number of 
prominent electrical engineers unavoidably absent. The 
most recent step taken by the Council to further the scope 
of the Institution was the formation of local centres, where 
papers could be read and discussed. He hoped on the 
13th inst. to inaugurate tho North-East centro at New- 
castle-on-Tyne. Such centres tended to nationalise the 
work of the Institution, and ho was pleased to say that 
a branch would be opened in Dublin very shortly, while 
another large district of England was also likely to have 
a local organisation at an early date. The Cape Town 
Association was to be officially recognised. The President 
proceeded to refer to the gift of Mr. Henry Wilde to the 
benevolent fund, and expressed the bope that other 
wealthy members would give similar support to the 
building fund. 
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The last toast, 
Prof. J. PERRY, and replied to by Sir CouRTENAY BOYLE. 


The following is a full list of members and friends who 
took tickets for the dinner: 


Mr. W. G. Adams, Mr. Addenbrooke, Mr. Alabaster, Mr. 
Allan, Mr. R. 8. Allen, Mr. R. W. Allen, Mr. W. H. Allen, 
Mr. Appleby, Dr. Armstrong, Mr. Atherton, Mr. Baly, Mr. 
Barker, Mr. Bauer, Mr. A. Bergtheil, Mr. E. Bergtheil, Mr. 
Bevis, Mr. Biggs, Mr. Billington, Mr. Blenkarn, Mr. Booth, 
Rey. C. W. Bourne, Captain Brady, Mr. Briant, Mr. Bright, 
Mr. A. Brine, Mr. W. J. Brine, Mr. G. L. Bristow, Mr. J. G. 
Bristow, Mr. "Brunton, Mr. Byng, Mr. Callow, Major Cardew, 
Mr. Chattock, Mr. Chorlton, Mr. Clements, ~ Clirehugh, 
Mr. Cluer, Mr. Cockerill, Mr. A. T. Cooper, Mr. W. R. Cooper, 
Mr. Cottam, Mr. C. Cowper- Coles, Mr. S. Cowper-Coles, Mr. 
Cozens-Hardy, Mr. Crompton, Mr. Cunningham, Mr. Cunyng- 
hame, Mr. Curtis, Mr. Cushing, Mr. D'Alton, Mr. Davenport, 
Mr. A. Dennis, Mr. F. Dennis, Mr. Dent, Mr. Dowson, Mr. 
Dunton, Mr. E:k, Mr. Edmunds, Mr. Eggers, Mr. Elder, Alder- 
man Ellis, Mr. Ellis, Mr. Emerson, Mr. Erskine, Mr. Esson, 
Mr. Fairfax, Mr. Fawcur, Mr. A. L. C. Fell, Sir H. C. Fischer, 
Prof. Forbes, Prof. Foster, Sir D. Fox. Mr. Franklin, Mr. 
Freeman, Mr. Gaster. Mr. Gatehouse, Mr. Gavey, Mr. Geipel, 
Mr. Gibbinas, Prof. Glazebrook, Mr. Gorham, Mr. Gray. Mr. 
Gregory, Mr. Grindle. Mr. Grove, Mr. Gunz, Mr. C. P. 
Hammond, Mr. R. Hammond, Mr. Harrison, Mr. C. C. 
Hawkins, Mr. T. Hawkins, Mr. Hawksley. Mr. Heaphy, Mr. 
A. W. Heaviside, Mr. B. Heaviside, Mr. C. Heaviside, Alder- 
man Higginbottom, Mr. Hill, Mr. Hirst, Mr. Hookey, Me. 
A. H. Howald, Mr. C. Howard, Mr. T. Howard, Prof. Hughes, 
Mr. Hughes, Mr. Hughman. Mr. Hurry, Mr. Jacob, Mr. 
Jenkin, Mr. Hope Johnstone, Mr. A. W. Jones, Mr. Kempe. Mr. 
Kidman, Mr. Kilgour, Mr. Kingsbury, Mr. Knight, Mr.C. Kolle, 
Mr. H. W. Kolle, Mr. Lacey, Mr. Langdon, Mr. Lange, Prof. 
Lankester, Mr. Lansbury, Mr. Lawson, Mr. Leadbeater, Mr. 
Leyshon, Mr. Little, Mr. Lloyd, Mr. Lord, Mr. Lozier, Mr. 
Luke, Mr. Lyon, Mr. McDougall, Mr. McGeoch, Mr. MacKay, 
Mr. McMahon, Mr. McMillan, Sir P. Magnus, Sir H. Mance, 
Mr. Manville, Mr. Martin, Mr. Mead, Mr. Milson, Mr. 
Mitchell- Withers, Mr. Moat, Mr. Munro, Mr. Murray, Mr. 
Nalder, Alderman Norman. Mr. Nisbett, Mr. Offor, Mr. 
Partridge, Mr. Pearson, Mr. Pecket, Prof. Perry, Me. Phillips, 
Mr. Piper, Mr. Poynton, Mr. Preece, Mr. Pringle, Mr. C. F. 
Proctor, Mr. F. Proctor, Mr. H. F. Proctor, Mr. Railing, Mr. 
Ram, Mr. J. J. Rawlings, Mr. W. R. Rawlings, Mr. Reaworth, 
Mr. Reason, Mr. Reavell, Mr. Reckenzaun, Mr. E. H. Reeves, 
Mr. F. R. Reeves, Mr. Richardson, Mr. Roberts, Rev. 
Robertson, Mr. Roberts-Wray, Mr. A. E. Rogers, Mr. H. F 
Rogers, Mr. K. Rogers, Mr. Rosenthal, Mr. C. Rowell, Mr. 
W. Rowell, Mr. Samuelson, Mr. Scholey, Mr. Seaman, Mr. 
Sellon, Mr. Sevier, Mr. Seymour, Mr. Shaw, Mr. Shoolbred, Mr. 
Sillar, Mr. F. Smith, Mr. R. A. Smith, Mr. Snell, Mr. Spagnoletti, 
Mr. C. P. Sparks, Mr. H. C. Sp arkf, Mr. Spencer, Mr. Spon, 
Mr. Stearn, Mr. Still, Mr. Stcthert, Mr. Stottner, Mr, oe 
Mr. Stuart, Mr. Suckling- Baron, Mr. C. Swan, Mr. J. V 
Swan, Mr. Swinburne, Mr. Swinton, Mr. Talbot, Mr. G. E. 
Taylor, Mr. W. P. Thompson, Dr. Thorpe, Mr. Todd, Mr. Tree, 
Mr. Trendell, Mr. Trotter, Mr. Troup. Mr. Wallace, Mr. 
Wallis- Jones, Mr. A. H. Walton, Mr. E. A. Walton, Mr. Ward, 
Mr. Watson, Mr. Webb, Mr. Wigg, Mr. Wilson, Mr. Wims- 
hurst, Captain Wingtield, Captain Wood, Mr. Woods, Mr. 
Wordingham, Mr. Wright, Mr. Young. 


THE SHERRIN ACCUMULATOR. 


The following illustrations give the detaila of the 
accumulators made by Messis. W. Pope and Sons, of 
Slongb, and tested in Paris in connection with tho Auto- 
mobile Club of France. We referred to this accumulator 
exhibition in à recent note, giving particulars of tho number 
of entries and as to tho number of accumulators which bad 
survived tho severe conditions of the tost up to Soptember 
last. In the terms of the competition, each competitor had 
to submit five cells, the wholo weight of which in the box 
was not to exceed 244|b. The capacity of the cells had to 
be 120 ampere-hours. The accumulators wore disqualified 
when the voltage, after the above discharge had been taken 
from them, fell below 1:7 volts por cell. Ia order that the 
batteries might be tested under conditions such as would apper- 
tain in automobile work, an irregular dischargo was taken 
from them. Fig. 1 shows tho cyclical change of the current 
for a period of half-an-hour. ‘This curve was repeated 
oach half-hour until the 120 ampere-hours discharge had 
heen taken out. We now learn from the makers of these 
Sherrin accumulators that the cells submitted by them 
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“Our Guests, was ably proposed by | were tho only survivors at the end of the trials last week 


Figures are not yet to hand as to the efficiency of the 
battery at the ond of the trial, but after 100 charges and 
discharges tho energy efficiency was 72°2 per cent. The 
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Tia. 1. - Curve of Discharge in ths Parts Trial. 


actual batteries in question are illustrated in Figs 2 
and 3, while Fig. 4 shows a plan of one cell. The great 
feature in these accumulators is the construction of the 
positive plate. These, as shown in Fig. 6, aro made 
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Figs. 2 AN9 3. — Elevation of the Sh srrln Accumulator 


up of spirals of lead surrounded by spirala of 
ebonite. The paste forming the active material is then 
filled into the skeleton so formed, the whole being 
onveloped in a wrapping of perforated sheet ebonite. lu 


Fics. 4, 5, AND 6. _Details of the Cell 


this way a numbor of vortical rods aro obtaincd, which 
aro connected together in tho usual way. ‘The negatives 
are formed with cast-lead grids, as shown in Fig. 5. While 
the weight for a givon ampero-hour capacity of the calls 
exporimented with in Paris is not p irtioularly lov, 
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maximum discharging current, as compared with the ampere- 
hour capacity, is exceedingly high. The power to with- 
stand this high discharge current was the roason why these 
cells succeeded when tho othors failed to survive. The 
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spiral construction of the positivo plato adopte! with tho 
Sherrin accumulators allows of extonsion without strain or 
buckling of the lead plates, and consequent loosening of the 
active material. To this the snccess on the high discharge 
rato is largely due. Messrs. W. Pope and Sons are to be 
congratulated on the survival of their accumulators, and we 
trust that they will obtain equally good results when their 
cells are used in vehicles on the public roads. 


MESSRS. WITTING BROS.’ TRACTION PLANT. 


We have received from Messrs. Witting Bros., Limited, 
of 49, Cannon-street, E.C., their Brochuro No. 20, waich 
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Fie. 1. 


deals with the electric motors, controllers, and tramway 
equipments manufactared by the Electricité et Hydraulique 
(Société Anonyme), for which they sre agents. This com- 
pany has its works in Charleroi, Belgium, and Jeumont, 


France. The electric motors supplied by this firm for 
tramway purposes are rated at 50 h.p. A view of one of 
these motors with the upper part of the field opened, is 
shown in Fig. 1. Id will be seen from this that the upper 

half of tho field: magnet shell is 


MR ey hinged, and arranged to open 


7 upwarde. If, however, one 
x only requires to inspect the 
commutator and brushes, the 
upper half of the field 
need not be moved, as a 
separate cover is provided 
at the commutator end. 
The illustration shows that 
the armature coils are all 
former wound, so that 
they can be conveniently 
insulated before being placed 
in the slots in the arma- 
ture core. The motors are 
all of the four-pole type, 
and the poles themselves 
are built up of soft sheet 
steel 20 mils in thickness. 
The projecting horns of the 
betas poles are arranged to secure 
“= the field coil in position 
against tho frame of the motor. 
Great caro is taken ovor tho insulation of the various parts 
of these motors. The method of suspension adopted by 
the company is shown in Fig. 2, which also shows tho 
motor complotely enclosed. All tho bearings are self- 
lubricating, and tho reduction gear, which is usually 
arranged with a ratio of 1 to 46, works in an oil bath. 
The company also undertakos to supply overhead con- 
struction. At the ond of tho Brochure some information is 
given concerning 10 towns on tho Continent where the 
firm’s plant is being used. 


FORTHCOMING EVENTS. 


Fripay, Dec. 8. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. Paper on A Continuous Mean-Preseure Indicator 
for Steam-Engines,” by Prof William Ripper. 

Northampton Iastitute.— Annual prize distribution and members’ 
and students’ conversazione and prize-giving by Sir Henry 
E. Roscoe, LL.D., F.R.S., ete. 

SATURDAY, DEc. 9. 

North East Coast Institution of Eagineers and Shipbuilders. — 
At Sunderland, paper on Ship Resistancee,” by Mr. J. S. 
Tosgate. 

Monnay, Dec. II. 

Society of Arts.—At 8 p.m., Cantor lecture. Fourth lecture on 
‘‘Enamelling upon Metale,” by Mr. Henry Hardinge 
Cunyng hame. 

Iastitutlon of Mechanical Engincors.— Graduates’ meeting. 
Paper on ‘Work Management, Methods of Quick R petition 
Work,” by Me. W. B. Clenerly. 

Tuespay, Dec. 12. 

Institution of Civil Eagincers.—At 8 p.m., paper on Com- 
hined R- fuse Destructors and Power Planta,” by Mr. C. 
Newton Russell. 

WEDNESDAY, Dec. 13. 

Institution of Electrical Engineers.—At 7 30 p.m., atudents 

meeting. Paper un Electric Tramwaye,” by Mr. R Grigg. 
THURS DAV, Dec. 14. 

Institution of E'ectrical Eugineers.— At 8 p. m., ordinary 
general meeting. Discussion on papers on The Cost of 
Steam Raising,” by Mr. John Hollijay, and Influence of 
Cheap Fuels on the Cost of Electrical Energy.” by Mr. R. E. 
Crompton ; and naper will be read on Electrical Time 
Service,” by Mr. F. Hope - Jones. 

North-East Coast Institution of Engineors and Shipbuilders.— 
At 7.30 p.m., at Sunderland, paper on “The Study of the 
ra of Resistance as taught by the Pendulum,” by Mr. Frank 

awe. 
Fripay, Dec. 15. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper on Sludge,” by Mr. B. Stevens. 

SATURDAY, Dec. 16. 

Glasgow and West of Scotland Technical College Soientific 
Society.—At 7.30 p.m., at Glasgow, paper on Steam-Engine 
Indicators,” by Mr. A. B. Dobbie, B.Sc, 
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THE DYNAMICABLES. 


It is suggested that this social society should b 
resuscitated. Old-timers will be glad to hear ci 
this, for a society more calculated to bring out 
good and kindly feeling all round was never 
started. The extension of the industry has brougt: 
a large accession of numbers into the profession, 
and it would be just as well if these gentlemen 
could become better acquainted with one another thar 
is possible during the storm and stress of busines 
contact. The philological meaning of Dynamicable 
is worthy of thought. Is the society connected with 
„dining“ or“ dynamos,” or both? At any rate, it 
is well known that all connected with it were 
“jolly good fellows.” We shall be glad to hear 
from all those who agree to a first meeting nen 
month—that is, January, 1900—so making the 
beginning of the last year of the century a time to 
knit closer together the honds of good comradeship 
throughout the profession. 


AWAKENING. 


For several years this country has been twitted 
with being compelled to take almost all its notions 
of electrical tramway work from America. There 
is a great deal of truth in the taunt, but quite 
recently the course of things is taking another turn. 
Columbus or the older Vikings discovered America, 
and that so-called New Continent has been tolerably 
well exploited by Europeans, till a reversal of this 
order of things is taking place, and Europe, and indeed 
the whole of the Old Continent, is being exploited 
from the New World. Not only bas there been 
exploitation, but there has been an emigration from 
the New to the Old. Men with great energy, with 
ability, with capital, have built and are building 
factories on this side, equipping them with the 
newest tools, and organising them on the American 
principle, so that they may produce here apparatus 
which in design, finish, and cost can compare 
favourably with similar apparatus produced in 
America. We hail with satisfaction this state of 
things. Restricting our view to these islands, 
Westinghouse, Thomson-Houston, etc., and, lastly, 
the English Electric Manufacturing Company, have 
engaged in the work referred to. Probably the 
English Diogenes who grovels after the proverbial 
pin in the gutter will object to the latter compaly 
beingan immigrant. Perhaps in the word he would 
be correct, but the factory is to be organised bys 
gentleman who has proved very successful in Amen, 
and whose experience there is to be now utilised bere, 
and whose designs are to be produced here, as they 
are controlled by the company. What is the 
trouble in the position at the present time? It ws 
summed up during a discussion the other day it 
the one word, “delivery.” Few, if any, English 
firms can promise early delivery. If the reque- 
ments are urgent, orders have to be sent to Amen, 
from whence fairly early delivery may be expected 
The reasons for this state of things are not mol) 
nor complex. The principal one is that cep! 
was withheld when it would have been de. 
and even now purely English concerns are b 
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that that gentleman was at tho time of publication of the 
original letter on a journoy to America. Mr. Parshall, 
in a letter published by us on Nov. 24, merely defers 
‘proper attention ” till his return, which under the circum- 
stances was clearly tho course naturally open to him. 
Before using in argument his neglect to do certain things, 
surely sufficient time should be given him for due con- 
sideration, and the circumstances of absence upon a long 
journey allowed to have due weight.— Ep. E. E.] 


TESTED LAMPS. 


SIR, —A short résumé of yonr valuablo article of Nov. 3 
appeared in the Electrical Review on Nov. 17, and on 
Dec. 1 the letter given below, signed “English Electric 
Engineer,” appeared in that paper. I venture to ask you 
to spare mo the space to criticise and demonstrate the value 
of the anonymous attack in question, which I reproduce, 
together with my comments (in smaller type) underneath 
each paragraph.—Yours, etc., A MERE AMATEUR. 


TESTED LAMPS. 
I fully expected some able reader to make some remarks 
on a paragraph headed as above in your issue of Nov. 17, 
899. 


[No ‘‘able reader appearing, ‘‘ English Electric Engineer 
enters the lists. ] 

It was most unfortunate that the names of those English 
makers of the lamps which the “ Tested Lamp” Company 
publish cannot be given, as it would have afforded an 
opportunity for them to defend themselves, or at least some 
explanation. 

[In his second paragraph he stumbles in grammar, and proves 
himself anything Dut Bn able writer.] * j 

I have tested a number of lamps at various times ; my 
results appear somewhat different. 

[This is interesting, but a little vague. ] 


Does it appear likely for a moment that there is so great 
a difference between English-made lamps? You may find 
a difference of 15 por cent. in life, if all have the same 
candle powor, same efficiency, and at the same E. M. F., if 
about a dozen of each maker are tried, but not one lamp, 
as you may get hold of a particularly good or bad one. 

Despite any desire not to make further comment on 
„English Electric Engineer's” grammar, there appears to be 
a good deal of if about this lucid paragraph—‘‘ If all lamps 
were of the same efficiency?” But they are not. However, it 
must be admitted that if everything were the same, nothing 
would be different. ] 

The information in this test is so very vague, and not at 
all what you might expect expert Jamp-testers to put before 
tho readers of a highly technical journal. 

[In paragraph 5 literary elegance is again manifested. The 
intormation is described as ‘‘ vague.” Three places of decimals 
are not sufficient for this English Electric Engineer, whose 
arithmetical ability is illustrated in paragraph 6. | 

A 200-volt 16c.p. lamp is tested at three watts per 
candle. The photometered result is at 200 volts 19 c.p. at 
three watts per candle-power. After burning at 200 volts 
(I suppose) it becomes 200 volt 9 c. p. at 65 watts per 
candle-power. This means that after running the period 
mentioned, the current increases 017 ampere, a considerable 
amount in a 200-volt 16-c.p. lamp. 

[A 200-volt lamp is tested under the conditions marked on it. 
With all due deference, the rise, according to English Electric 
Engineer’s”’ figures, is not ‘017, but 007. 


58°5 
9 6'5 = = * 
x 2 292 ampere 


1035 255 ampere 


292 285 007. 

Is this the arithmetio what you might expect an English 
Electric Engineer to put before the readers of a highly 
technical journal 7] 

A marked 100-volt 16-c.p. lamp. 

Wrong again. The lamp was marked 200 volts. ] 

Photometered result gives 100 volt 12 c.p. at 45 watts 
per candle ; after burning 336 hours it becomes 100 volt 
9 c.p. at 6'6 watts per candle. This means, after 336 


hours, the current increases °0836; this, too, is an 
enormous amount. 


[This statement is inaccurately quoted. ] 


Now, it is a well-known fact that the less the sectional 
area a filament has, the lower should be the efficiency to 
obtain the same life. Then how comes it that the 200/16 
volt having about ‘005mm. sectional area is given at three 
watts per candle-power, and a 100/16 having about 02mm. 
section is tested at 4:5 watts per candle. 

[‘* English Electric Engineer” must provide his own reasons 
for misquoting figures. The starting efficiency of a lamp is, 
however, decided by the maker, and not by the tester. ] 

Again, to me it is new to find a lamp consuming more 
current at the end of its life than at the start; these 
matters want a little more explanation before I can quite 
swallow all that. 

[This paragraph exemplifies the fact that ‘‘ English Electric 
Eugiueer has not studied the Preece” tests, to which he 
refers, with great attention. In Vol. 39, No. 988, of the 
Electrical Review, p. 396, he will find 10 instances recorded of 
increase of current at the end of useful life. It is to be feared 
“English Electric Engineer's” information is worse than vague. | 

My experience has been that as a lamp burns, the resist- 
ance of the filament goes up, and at the same voltage the 
current naturally drops proportionately, it being due to the 
volatilising of the carbon and disposition on the bulb sides; 
of course, the more efficient the filament the quicker the 
change in resistance. 

[This is not invariably the case, as in some instances the 
‘* current equally naturally rises. | 

I would inform the Tested Lamp Company that about 
‘75 watt per candle-power more should be allowed a 
200/16 lamp than a 100/16, and a further 5 watt per 
candle-power for a 100/16 than a 50/16, to procure the 
same hours of life with an approximately el curve. 

[This information is of about the same value as the rest, but 
ceutral-station engineers and consumers interested in 200-volt 
supply might kindly note that an ‘‘English Electric Engineer" 
states that the same life and light from high-voltage lamps can 
only be obtained at an increase in cost amounting to 20 per 
cent. approximately for current. ] 

See Mr. Preece’s test of lamps. A study of these will 
give an immense amount of information. 

[Mr. Preece’s tests have been referred to, and they certainly 
give an immense amount of information.] 

Is it an agency for an “ American” or Continental 
lamp that is showing? If so, let us be straight about the 
matter. But really such absurd statements cannot go 
unpassed, or to the uninitiated some damage may be done, 
and also to our English lamp trade. 

[But really such absurd statements cannot go unpassed. | 


REVIEWS. 


Electric Wiring, Fittings, Switches, acd Lamps: A Practical 
Book for Electric Light Engineers, Wiring and Fitting 
Contractors, Consulting Engineers, Architects, Builder, 
Wiremen, and Students. By W. Perren Maycock, M.1.E.B 
Whittaker and Co. Price 6s. 


It is often difficult to know exactly from what standpoint 
to judge a book, and in this case there is more than 
usual difficulty. According to the title, it is intended for 
a number of men whose wants are not altogether on al 
fours ; henco, if considered from any single point of view, l 
will be found too diffuse and too indeterminate, but from 
a more general standpoint these foacures aro value 
Thus the student wants to know the principles under: 
lying the work under discussion, and the best fittings 
suit thoso principles, while the contractor or engine 
frequently has to decide among a number of fittings almos 
equally good, the decision being frequently decided by the 
cost. Thus the latter likes to see a large number of diferent 
designs by different makers, so that he may choose betwees 
them. It seems to us, then, that a text-book should 1% 
usurp the place of makers catalogues. This book isa lie 
too much on the border line, with a tendency to emulate $ 
general agent’s catalogue. It contains a vast amount 
excellent and interesting information of an 
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between the segment and contact finger. There would 
also probably be further trouble due to self-induction. It 
will thus be seen that keeping the magnet continuously 
excited is a serious drawback on account of energy being used 
up all the time. A further obvious objection is that owing to 
the confined space the area of the magnet iron is limited, and 
thus, although the blow-out works satisfactorily up to the point 
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Fic. 2.—-Mognet Blow-out Controller. 


when the magnet becomes magnetically saturated, for any extra 
large currents which have to be taken, the magnetic field is not 
strengthened in proportion, and the blow-out thus falls short 
just at the very time that effective operation is most sorely 
needed. 

Solenoid Blow-Out.—These drawbacks led Mr. S. H. Short to 
introduce what is known as the ‘‘ solenvid blow-out controller,” 
in which the electromagnet is replaced by a number of small 


Fic 8.—Solenold Blow-out Controller, 


solenoids (one to each contact). Each solenoid consists of a 
spiral of copper ribbon insulated with asbestos, forming a disc 
about Sin. in diameter and Zin. in thickness, with a hole in the 
centre ljin. in diameter. This spiral is embedded in a vulca- 
beston partition placed between tho contact fingers of the 
controller. The two ends of the copper ribbon are brought 
through the edge of the vulcabeston partition (as shown in 


Fig. 3), and are connected with the adjacent golenoids through- 
out the entire length of the finger board. The opening in 
the centre of the spiral comes just opposite the contact of 
the finger with the cylinder, and it is through this that the 
blowing-out effect is produced. The main trolley current passes 
through these solenoids for an instant only when an arc 1s to 
be bruken, this being accomplished by a contact finger and its 
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Fra. 4.—Contact of Solenoid Blow-out Controller. 


corresponding controller segment shunting the current through 
the solenoids at every running notch of the controller. Fig. 4 
shows a detail of the finger contact in relation to the solenoid. 
The advantages of the arrangement are: (1) There are no 
metallic pole-pieces in close proximity to the points where the 
arc is formed, and consequently less danger of the current being 
grounded ; the contact fingers and segments of the cylinders are 
also quite free and open for inspection and repair. (2) As the 


Fic. 6.—Solenoid Blow-out Controller as used on the Central London Railway. 


solenoid does not get saturated, the blow-out effect increases m 
direct proportion to the current whose aro is to be destroyed. 
(3) The magnet blow-out drives the arc in a direction parallel 
to the axis of the controller cylinder, and thus causes tbe 
flame to impinge against the vulcabeston partitions, burning 
holes and sometimes forcing the arc round to the next contact 
finger. With the solenoid blow-out the arc is driven di 
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away from the cylinder in a direction at right angles to its axis, 
and the insulating partitions are therefore never swept by the 
arc, nor is it possible for the arc to jump to the next segment, 
as the solenoid effect is produced between each of them 
individually. (4) There is no magnet to excite, and the action 
is therefore instantaneous, whilst there is very little waste of 
energy, as the solenoid is only in circuit at the instant of the 


Fic. 6.— ic pkinson and Wood’s Magnet Blow-out. 


formation of the arc. (5) The 5 blow-out depends solely 
for its action on the magnetic field, and this has the effect of 
cutting the arc instantly in two (made manifest by the sharp 
report produced). Excessive self-induction in the windings of 
the motors is the result, and the insulation of the armatures 
and field magnets is thus very liable to be punctured. The 
solonoid, on the other hand, appears to have the property of 
easing down the current quietly, something like the effect of 
afuse. Fig. 5 shows the controller fitted with solenoid blow- 
outs, as used on the Central London Railway. In this case, 
however, the solenoids are placed to one side, wrought-iron 
plates about zin. thick projecting forward to carry the 
magnetism into line with contact fingers. 


BACKING 


4 PUN 


Sorr 


Fia 7.— Oerlikon Msguet Blow-out Controller. 


Hopkinson and Wood's Magnetic Blow-Out.—Fig. 6 shows 
the magnetic blow-out as applied to a point contact switch by 
Mesers. Mather and Platt. A is the laminated contact brush 
and D is an iron cover, the magnetic circuit being D, F, M, F, 
and G. A similar arrangement to this was fitted on the con- 
trollers of the Hartlepool electric tramcars by the Electric 
Construction Company, Limited. 
| The Oerlikon Series- Parallel Controller.— In this controller 


the magnetic field is set up by two stationary solenoids which 
surround the main contact cylinder. The centre of this 
cylinder is of iron, and the return circuit is formed by a metal 
backing to plate carrying the vulcabeston partitions. The 
arrangement is said to be very effective, and, as will be seen 
from Fig. 7, it takes very little space. 

Car- Lighting Switch and Fuse. — The General Electric 
Company of America make a very neat car-lighting switch and 
fuse, in which is incorporated the magnetic blow-out idea. The 
arrangement is shown in Fig. 7a, and it will be noticed that 
there is a small electromagnet immediately below the fuse 
wire. Although only zin. is allowed between the terminals, 

et this is found sufficient for a 500-volt car circuit when the 
low-out device is used. 

Combined Solenoid Blow-Out and Fuse.—A clever combina- 
tion of the solenoid blow-out and fuse has recently been 
devised. It consists of a fuse wire carried round a porcelain 
block many times, and attached to terminals at either end. 
The fuse wire itself thus forms a solenoid, and when a heavy 
current passes the magnetic field given by the spiral is sufficient 
to deaden the arcing, the direction of the magnetic field being 
such that what arcing does occur is driven outwards from the 
centre support. 

Circuit Breaker and Shunted Fuse.—Circuit breakers which 
have been so uniformly successful for voltages of 500 or so, 
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Fic. 7A.— Car Switch and Fuse with Magnetic Blow-out. 


failed with several thousand volts even when the break was 
increased to several feet. This fact, and the inconvenience of 
operating very large switches, therefore necessitated some 
special method of using this valuable appliance for high-tension 
work, This was found in the addition of a thermal device in 
the form of a shunted fuse, as first suggested by Mr. Mordey 
in 1888. The circuit-breaker contacts are arranged to give a 
comparatively short opening, and when the breaker is opened 
by the usual magnetic device current is thrown on to the 
fuse, which being enormously overloaded goes off with violence, 
sufficient time having, however, elapsed to enable the circuit- 
breaker contacts to get a fair distance apart. It is interesting 
to note that one of the principal arguments with those 
advocating circuit breakers has always been that the employ- 
ment of such saved the cost of fuse renewals, and also the time 
necessary to get a new fuse into place. The addition of the 
shunted fuse nullifies these points, and it is a question there- 
fore whether it would not be cheaper and better to employ a 


fuse only. 
(To be continued.) 


Institution of Civil Engineors.—The students of this institu. 
tion are announced to visit the works of the Bak: r-street- Waterloo 
Railway this afternoon, assembling at the werks near Charing 
Croes railway bridge at 2.30 p.m. 
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ELECTRIC TRACTION IN JAVA. 
(Concluded from page 664.) 


At the pointe and curves span wires are employed, two fold 
insulation to earth being provided for in either case. Double 
trolley wires of 082 equare inch sectional area each were 


The permanent way is constructed in places over open | adopted so as to avoid the necessity of having trolley pointa, 
strotches of country, and it may be mentioned that con- | and to facilitate the eventual doubling of the tracks, besides 
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Fie. 11.— Track showl:.g Overhead Consti uctlon of Trolley Wirte, Batavia. 


siderable difficulty was oncountered in acquiring the 
necessary land. Tho plan, however, enables of a high 
rate of speed being attained with minimum danger. Where 
the linos follow the public roads, they are laid to one side 
of tho road in single tracker. Grooved rails aro employed, 


eſſocting a saving in fecding cables. The trolley masts are 
also designed so as to facilitate the eventual doubling o 
the track. One portion of the land over which the line 
extends lies so low that a viaduct has been constructed 
to carry tho track so as to avoid the danger of flooding 


Fig. 12.—Typ'cal Ove. hcad Cors‘raction, Batavia. 


and thiso rest upon wooden slecpere. The latter are of 
Djatti, an Indian oak which resists the attack of insects— 
namely, the well-known white ant—far better than any 
other wood. Tho gaugo adopted is 3ft. llia, The 
double trolley wires of hard-drawn copper are carried 
principally by steel masts with bracket arms, the feeders 
being carried along these arms at tho feeding points. 


Tho lino crosses a river at this point, over which å 
bridge has been built. A sharp curve occurs immediately 
before this bridge. Two large market places are touch 
by the line, at which points the main traffic is obtained. 
Tho metals, which are used as a return, are bonded wild 
copper bonds of 166 square inch sectional ares, 
being connected together transversely at intervals of 
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electrically braking the car and to actuate an electromagnetic 
brake attached to the trailer. Both cars are further pro- 
vided with hand brakes. The cars are also electrically 
lighted. The car trucks are of the two-axle type, with 
cast-steel wheels, spiral springs, and elliptical end springs. 
The distance between the wheel centres is 6ft., the diameter 
of the axles being 4jin. The car bodies are constructed of 
wood, forming an angle of 120deg. at either end, while the 
roofs are arched. During the first week of working 57,000 
passengers were carried by seven cars, the takings amount- 
ing to £212. 10s., but during the second week the receipts 
went down to £115, while they amounted to about £112. 
10s. in the fourth week. The three lines comprising the 
system are 5,620, 8,500, and 1,000 yards long respectively, 
the last two sections being not yet completed. 

In conclusion, we have to thank the Union Elektricitäts- 
Gesellschaft, Berlin, for the loan of the above illustrations. 


LONDON ELECTRIC LIGHTING. 


The following is a résumé of the Electric Lighting Bills which 
the different companies serving the London districts are pro- 
moting in Parliament during the coming session : 

The City of London Electric Lighting Company, Limited, 
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Board of Works, the parish of St. Matthew (Bethnal Green), 
or the district of the Whitechapel District Board of Work. 
The company also asks to be allowed to break up streets not 
repairable by any local authority without the consent of the 
Board of Trade. 

The County of London and Brush Provincial Electric Lightio; 
Company, Limited, ask for powers to acquire lands in Camber. 
well, Wandsworth, Finsbury, Southwark, and Streatham, usin 
these lands for extending the present station and for sub- 
stations. Water it is proposed to obtain from the River Wanile, 
the Surrey Canal, and the Regents Canal. The company ul 
permission to open up streets in Islington, Aldgate, Shoreditch, 
Spitalfields, Whitechapel, Battersea, Lambeth, and other 
parishes for the purpose of laying mains for connecting ther 
districts of supply. Powers are asked to allow the company to 
break up streets not repairable by any local authority without 
the consent of the Board of Trade, and also to enable the 
company to enter into agreements with the various lal 
authorities with respect to the powers conferred upon then. 

Battersea Electric Lighting.—In addition to the Bül wbic 
they are promoting in Parliament, the County of London ani 
Brush Company are applying to the Buard of Trade for a pr- 
visional order to produce and supply electricity in the parish «í 
Battersea, and for this purpose to break up and divert rosds 
and streets, pipes, wires, etc., and to lay mains and conduits io 
that parish. The company wishes to erect all necessary stations 
and to let and sell meters and fittings. Agreements are to be 
entered into between the company and different authorities 
with respect to the carrying out of the work. The company 


tia. 15.— Curve showlog Arrangement of Trolley Wires, Batavia. 


are asking for powers to compulsorily acquire land at Bankside, 
in the parish of St. Saviour’s, S.E., for the purpose of building 
a new generating station. There will be certain new roads 
made, and the company will divert an existing road. The new 
station will be used in conjunction with the old for supplying 
electricity in the City of London. Parliamentary powers are 
sought to repeal the provisions of the different Acts and contracts 
a view of the competition the Corporation of London now 
ow. 

The Charing Cross and Strand Electricity Supply Corporation, 
Limited, seek powers to acquire lands at West Ham and to 
empower the company upon this land to erect and use a station 
for generating, transforming, transmitting, and distributing 
electrical energy. They also ask for permission to make in 
West Ham a short railway line connected with the existing 
siding of the East London Soapworks Company, near the 
River Lea. The company are also asking for powers to cross, 
stop up, and divert temporarily such streets, wires, drains, etc., 
in West Ham, as may be necessary for the works. and also to 
open streets in Poplar, Mile End, Whitechapel, Barking, and 
other parishes. They also desire to lay cables across the Bow 
Back River and the River Lea. It is asked also that agree- 
ments between the company and the various local authorities 
may be entered into with respect to the powers granted to the 
company. The company wish to supply electricity in bulk to 
any local authority who have statutory powers for the supply 
of electricity as West Ham, the district of the Poplar District 


propose to commence laying mains in Trinity-road withia tue 
years from the date of commencement of the order. Th 
London County Council are promoting a Bull in Parliament for 
general powers, amongst which we notice an application t° 
allow the Battersea Vestry to hold and use certain land on the 
bank of the Thames at Battersea, and to erect upon it 1 
electrical generating station in connection with their onde 
taking to supply electrical energy. 

The Marylebone Electric Supply Company, Limited, 1. 
requesting permission of the Board of Trade to produc 10 
supply electricity in the parish of St. Marylebone, and in "e" 
of this to open up streets and divert pipes, water-mains "1% 
etc., and also to lay down the necessary mains and conduits © 
supply the district with electricity, and to erect generati 
stations to produce the electrical energy. The company ™ 
wish to sell and hire meters and fittings, and have power t 
collect rents for the same. They desire also to enter it 
agreements with the County Council, Vestry, and other | 
authorities with regard to the powers held by them as grist 
ing roads, etc. It is proposed that the electric mains sh 
be laid in the various streets within two years of the eee 
ment of the order. The canal and waterways of the No 
Metropolitan Railway and Canal Company are to be ef 

Mile End Old Town Electric Lighting.—A provisional o 1 
is being asked for by the Mile End Vestry to produce 
supply electricity in their district, and for this purpose to 0P% 
up roads and streets, and to divert any pipes, wires, tU 
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from this amount £2,000 should be written off capital expenditure 
for general depreciation, and that the following sums be set aside 
for the purposes of the respective local companies: Plymouth. 
£2,500 ; Cardiff, £2,500 ; Goeport, £1,500; and Grimsby, £2,500; 
and thab a dividend be paid on the ordinary shares of 5e. 
per share, with a bonus of ls. share (together 63. per 
share, free of tax), making, with 3s. paid in May last, 
9s. per share for the financial year. The above appropriations 
will absorb £18,473, and leave £3.368 to be carried forward to 
new account. In accordance with the provisions of the Porte- 
mouth Corporation Tramways Acb, 1898, the Corporation has 
iven notice of its intention to acquire the undertakings of the 

ortemouth Streep Tramways Company and the Provincial Tram- 
ways Company, Limited, in this town. Sir Frederick Bramwell 
has been appointed arbitrator by the Board of Trade to settle the 
price to be paid by the Corporation, and the arrangements for the 
arbitration, which is expected to be held shortly, are well ad vanced. 
Ia accordance with the provisions of the Cardiff Corporation Act, 
1898, the Corporation has given notice of its intention to acquire 
the undertakings of both companies at Cardiff as from Dec. 31, 
1901. The price to be paid by the Corporation will, in default 
of agreement, have to be determined by arbitration. The Bill 
referred to in the last report duly received the Royal assent, and 
arrangements for the extension at Cleethorpes and the working of 
that section by electric traction are in progrees. In the meantime, 
negotiations with theGreat Grimaby Corporation for a postponement 
of the date of purchase and the working of the Grimaby section of the 
line by electric traction are almost concluded, and in view thereof 
the directora have given notice of a Bill in Parliament to make 
certain extensions at Grimsby, and to confirm the mend with 
the Corporation which is expected to be completed shortly. 
Negotiations have been commenced with the local authorities of 
Plymouth, Stonehouse, and Devonport respectively, and in antici- 
pation of such negotiations being brought to a successful conclu- 
sion, the directors have given notice for a Bill to authorise the 
Om pany to make 5 with . various ears 5 
: 4 a ae to alter the gauge of the tramways to 3ft. 6in., which is the gauge 
Questions of high-tension transmission ; at, say, 30,000 of the cpt ee belonging to the Plymouth Corporation ; and to 
volts by overhead wires have not arisen in England, | work the undertaking by electric traction. Inthe meantime, the 
though freely used in America. They would probably be | Devonport Corporation has given the Company formal notice of 
opposed by the Board of Trade here on account of the their intention to purchase a small portion of the line in its district 


much denser population in this country.—H. R. C. eE the provisions of the Tramways Act of 1870.— Financial 


attains its minimum value, Re, and then begins to increase 
again.—J. C. R. 


ton No. 220.—What are the chief reasons why, in cases, 
overhead electric lighting wires have been replaced by 
underground wires, and why they are discouraged by the 
Board of Trade generally ? 

Best Answer to No. 220 (awarded 10s.).—Overhead wires 
are objectionable unless used with great care and fixed 
very substantially, as they are obviously very much more 
liable to injury than if placed underground. A heavy fall 
of snow, a gale of wind, or a falling tree, are always apt 
to bring down the wires, which, if to transmit much power, 
must be heavy if the pressure is low. The chances of an 
interruption in the supply are correspondingly high. If 
high pressure is used, extra precautions must be taken to 
prevent any telegraph or telephone wires from coming into 
contact with the lighting wires, and in the event of a wire 
heating there is the danger of a live wire trailing about in 
the street until the section is disconnected. Also, what 
with telegraph and telephone poles, lamp-posts, and trolley 
wire poles, surely there are enough already in our streets. 
Underground mains, if properly armoured or drawn into 
conduits, with provisions against the accumulation of gases, 
are perfectly safe in all respects. These are the chief 
reasons why the Board of Trade discourages the use of 
overhead wires. The question refers only to lighting 
wires ; however, the Board of Trade has sanctioned the 
use of the overhead trolley wire for electric traction, as 
this is the only satisfactory plan for English streets. 


MUTUAL TELEPHONE. 


A meeting of the supporters of the Mutual Telephone Company 
was held on the 4th inst. at the Accountants’ Hall, King-street, 
Manchester, in connection with a memorial of the Company which 
was presented to the City Council on the 5th inst. The memorial 
reads as follow: That one of the conditions on which the shares 
of this Company were alloted is that the payments made on appli- 
cation should be returned if a license was vot obtained before 
Dec. 31, 1899. That date was fixed at the time of allotment 
as allowing, in the opinion of the directors, ample margin 
of time for complying with all the conditions of obtaining the 
license, and, as a matter of fact, all those conditions have long 
ago been met as far as this Company is concerned. That the one 
condition now neceesary to secure a license for the Company is 
that the City Council should reconfirm the resolution in favour of 
the Company panes by it on April 14, 1897, and subsequently 
supported by the action of the Council in sending a deputation to 
the Postmaster-General and representatives to join the Company's 
deputation to the Chancellor of the Exchequer so late as May 5 
last. The argument used at the meeting of the City Council on 
Oct. 25 to the effect that it would be an advantage to the Corpo- 
ration to wait until 1911, when the National erg ap i license 
would expire, can only be regarded as a pore in favour of that 
company and opposed to the principle of competition, which 
id has been the great object of the Government to establish 
as quickly as poesible. our memorialiste respectfully submit 
tbat under the resolution for which they it would be 
impossible for the Company to establish competition in Man- 
chester after the license is obtained without your formal consent. 
Further, as the Company has undertaken to transfer its interest 
in a competitive system in Manchester (if it be allowed to creste 
one) to the Corporation, it is obvious that if the City Council 
should elect to establish a municipal service forthwith it can do æ. 
If the Corporation decide to commence a telepbone exchange 
Manchester the Company would still be essential to ex 
efficient telephonic communication in the surrounding manu: 
facturing towns having intimate business relations with 
cheater. It is imperative, however, to comply with the requirement 
of the Postmaster-General by reconfirming the previous resolution, 
so that no injustice may be done to the merchants and inhabitants 
of Manchester and to those who have expended so much time 
money in the effort to establish competition in the telephone 
service of the district.” The memorialists, in conclusion, asked 
the Council to comply with the requirement of the Postmaster 
General by reconfirming the resolution of April 14, 1897, in favor 
of the Company. 
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LEGAL INTELLIGENCE. 


A CORNWALL ELECTRIC ENGINEERING COMPANY. 


In the Queen’s Bench Division last week, before the Lord Chief 
Justice and a special jury, Josiah Skewes, of 2, Upper-street, 
Islington, a chemist and druggist, sought to recover of Arthur 
Coode and J. E. Veale, of St. Austell, £150 paid to the directors 
of Veale and Co., electric engineers, on an application for 150 fally 
paid-up shares in the company which had not been allotted. The 
defence was that the money had not been paid to the defendants, 
but was paid to the bankers as agents, and that before the plaintiff 
withdrew his application the money he had forwarded was paid to 
Veale and Co. on the authority of the plaintiff. 

After argument his Lordship said that as there was no sugges- 
tion that the directors could nob allot when they sent out the 
circulars, the plaintiff could not recover against the present 
defendants. 

In the result a juror was withdrawn. 


CLAIM BY THE LONDON ELECTRICAL SUPPLY 
CORPORATION. 


In the Westminster County Court on Tuesday his Honour Judge 
Lumley Smith, Q.C., had before him the case of the London Elec- 
trical Supply Corporation v. Butler, in which the plaintiffs sought 
to enforce payment of a judgment in respect of electric light 
supplied. Plaintiffs’ repreeentative said that ab the time the light 
was supplied the defendant bad two shops in the West- end, and 
appeared to be well able to pay. He did not do so, however, and 
consequently the power was cut off. 

His Honour, in the absence of the defendant, said that if people 
wanted the luxury of electric light they musb pay for it. There 
would be an order for the defendant’s committal to Holloway for 
12 days, suspended so long as he paid £1 a month. 


COMPANIES’ MEETINGS AND REPORTS. 


PROVINCIAL TRAMWAYS. 


The report of the directors of the Provincial Tramways Com- 
pany, Limited, for the year ended Sept. 30 last, to be submitted 
at the forty-second general meeting. to be held in London on 8th 
insb., states that the neb revenue from the local companies was 
£34,205, against £29,163 in the previous year. Adding thereto WORKS. 
the balance brought forward from last year, and the transfer fees, Directors : the Hon. Henry Marsham (chairman) ; Major Leonard 
and deduoting therefrom £1,792 for expenses, £2,200 for debenture | Darwin ; A. Weston Jarvis, Esq. ; Mattbew Gray, Esq. (managing 
interest, £6,000 dividend on preference shares, and £3,737 interim | director); Abraham Scott, Eeq. ; S. Wm. Silver, Eeq.; Robert 
dividend paid on the ordinary shares, there remains at the credit 
of net revenue account £21,842. The directors recommend that 


Kaye Gray, Eeq. (engineer - in- chief). 
Report of the directors for the nine months ending Sept % 
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flues. Tenders by Jan. 8, 1900. Full particulars in our advertise- 
ment columns. 


Rathmines and Rathgar.— The Electric Lighting Committee 
invite tenders for additional feeding and distributing mains, 
including trenching, troughing, cables, oint-boxes, and jointing 
and house services. Tenders by Dec. 13. Particulars in our 
advertisement columns. 


Hull.—The Electric Lighting Committee invite tenders for the 
supply and erection of two high-speed vertical engines, three- 
crank, tandem compound, 750 85 each, for coupling direct to 
dynamos ; and two high - tension continuous - current dynamos and 
one spare armature, each 460 kw., at 2, 250 volts. Armature to be 
** Kickemeyer ” wound. Tenders by Dec. 28. Full particulars in 
our advertisement columns. 


Porto Alegre.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, not 
later than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulara as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Mistrettra (It.ly).—The Secretary of State for Foreign Affairs 
has received a dispatch from her Majesty's Consul ab Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
olectric lighting in that town. Such particulars as have been 
received may be examined on personal application at the Com- 
mercial Department of the Foreign Office any day between 
ll a.m. and 5 p.m. 


RESULTS OF TENDERS. 


Croydon.—The Guardians have received the following tenders 
for electric light wiring and fitting: Messrs. W. H. Chambers 
and Co., £1,542; Messrs. W. J. Bishop and Co., £1,995 (accepted); 
Messrs. Peto and Radford, £2,274; and Messrs. W. J. Fryer 
and Co., £2,182. 


York.—The committee have entered into a contract with Messrs. 
Venner and Co., London, for the supply of Chamberlain and 
Hookham meters at the price of £4. 17s. 6d. each, for meters of 
five to 10 amperes capacity, and £5 each for meters above 10 and 
under 100 amperes capacity, during the next 12 months, 


Leeds.— Fifty additional electric cars are to be ordered for the 
tramways from Messrs. Dick, Kerr, and Co., of Glasgow, to follow 
delivery, at the rate of 10 per month, of the 50 cars for which their 
tender was accepted on Nov. 9, the amount of the additional 
contract being £28,896. The Lighting Committee’s recommenda- 
tion of the acceptance of the tender of Messrs. J. Schofield, Sons, 
and Co. for the construction of seven transformer chambers, at a 
cost of £2,298. ls. 6d., has not yet been confirmed. 


Newoastle.— The Council have accepted the following contracts: 
Thos. Beeley and Son, Hyde, near Manchester, for the supply of 
steam-raising plant for the electric power station for the new 
tramways, £7,298; Patent Nut and Bolt Company, Limited, 
Birmingham, 40 tons of fishbolts, with patent lock nuts, at 
£18. 108. per ton, and 100 tons of cross-trees, at £14 per ton; 
Dick, Kerr, and Co., Limited, Cannon-street, London, 5.000 tons 
of steel tramway rails, at £8. 78. 6d. per ton, and of 260 tons of 
fishplates, at £9. 178. 6d. 

Whitechapel.— Messers. Mather and Platt have been invited to 
contract with the Board of Works for the supply of three new 
engines and dynamos of 275 kw. capacity at the price already 
agreed to be paid (£2,465 per engine and dynamo) by the Board 
under their present contract. The total cost will be £7,395. A 
contract is to be entered into with Messrs. Babcock and Wilcox, 
Limited, for the supply of two new boilers, each capable of 
evaporating 11,000lb. of water per hour at 180lb. steam pressure 
per square inch, and one feed pump capable of discharging 10,000 
gallons per hour at the above-mentioned pressure, ab £2,650. 


Wolverhampten.—The Corporation have received the following 
tenders for two 500-kw. direct-coupled generating sets : 


T. Parker, Limited (Parker- Belliss................. e CARa £10 681 
T. Parker, Limited (Parker-Willans )))) . arn 10 582 
T. Parker, Limited (Parker-Allen ) . 9 974 
Electrical Construction Company (E. C. C.-Belliss) . . 10,189 
Electrical Construction Company (E. C. C.-Willaus) (ac- 

cep ted „ C 9,920 
Electrical Construction Company (E C. C.-Allen ) .. 9,541 
Electrical Construction Company (E.C.C.-Peache) ......... 9,777 
Willans and Robinson (E.C.C.-Willana) )) . 10,028 
Siemens Bros. (Siemens-Willansas ꝗ : 10,410 
Brush Company (Mordey-Raworth) .. ) 10,981 
Scott and Mountain (own d[•7 r 9,637 
F. Suter and Co. (Willans) .............cc0cee0 e 8,710 
F. Suter and Co. (Allen ee 8,104 
F. Nell (Ball and Woodẽ ii . 9 897 
C. A. Parsons (Parsons turbo generator .. - 8.718 


Accidents.—An engine -driver employed at the Metropolitan 
Electric Supply Company's works at Willeeden was killed last 
week by falling on to the works of one of the great 7,000-h.p. 
engines. It is reported that the man was literally torn to pieces, 
the body having to be collected in parts for removal to the Willeeden 
mortuary. At Galveston, Texas, Mr. John Kerr, of Grangemouth, 
second officer of the steamer ‘‘ Ferrario,” owned by Mesere. Andrew 
Weir and Co., Glasgow, met his death owing to the fall of an 
overhead electric street cable. 
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BUSINESS NOTES. 


Bolton Trams. —It is expected that the electric tramways will 
be opened for traffic early in January next. 

Bristol.—A proposal to double the number of the existing are 
lamps will come before the Council shortly. 

Ballyoastle.— A committee has been formed to consider the 
advisability of lighting the town by electricity. 

Torquay Lighting.—Out of a total capacity of 11,500 lamps, 
10,105 are already connected with the Corporation’s mains. 

Camborne.—The meeting in reference to the proposed tramway 
from Camborne to Redruth has been fixed for the 11th inst. 

Ferrybridge.—The Parish Council propose to light their parish 
with electricity. The power is to be obtained from a colliery. 

Devonport Lighting.—The Electric Lighting Committee of the 
Town Council have appointed Alderman J. B. James as chairman. 

Lewes.—The site for the electric lighting station has been 
selected near tho Bear Brewery, which ensures to it a river 
frontage. 

Maidstone Lighting. — The Urban District Council hava 
accepted tenders agyregating £14 292. 93. 81. in connectioa with 
the electric lighting of the borough. 

Ecoles Lighting.—It appears that the demand for electric light 
in the borough wi!l soon tax the capacity of the generating works, 
and extensions will have to be made. 

Lancaster Trams. —Tbe borough engineer estimates the cost 
of the proposed new tramway extensions, including the laying of 
track and equipment of the same, at about £70,000. 

Eastbourne Lighting.—The Local Government Board will hold 
an enquiry ehortly into the Town Council’s application for sanction 
to borrow the sum of £88,885 for electric lighting purposes. 

Bradford Trams.—The traffic receipts for the week ended 
Dec. 3 were £356. Compared with the corresponding period 1898 
there is an increase of £117. The total receipts up to date are 
£22 633. 

Grantham.—The Town Council have decided to agree to the 
application of the Urban Supply Company, Limited, to the Board 
of Trade for an electric lighting order, subject to terms being 
arranged. 

Radolifte Trams.—The Town Council have confirmed their 
application for a provisional tramways order according to the 
notice which recently appeared in the Gazette. All the plans are 
completed. 

Colne.—Mr. Clayton, who has been appointed borough elec: 
trical engineer to the Corporation of Colne, will shortly commence 
his duties. Mr. Clayton bails from Sheffield, and bas had a varied 
experience. 

Liverpool Trams. — The report of the Tramways Committee. 
referred to elsewhere, was approved at Wednesday's meeting of 
the City Council. The overcrowding of the electric tramways was 
complained of. 

Halifax Trams.—The traffic receipts for the week ended Dec. 3 
(12 miles) were £576. Compared with the corresponding period 
1898 (33 miles) there is an increase of £340. The total receipte 
from April 1, 1899, are £21,196. . 

Hampstead Lighting.—A high-tension electric main is to be 
laid from Lyndburst-road to South End Green, at an estimated cost 
of £102, and the Parliament Hill feeder will be then disconnected 
from the N.W. Hospital premises. 

Seaham Harbour.—At the last meeting of the Urban District 
Council a letter from the County of Durham Electrical Power 
Distributing Company as to supplying electric light in the district 
was read and referred to the Lighting Committee. 

London Gaxette.— The last day for receiving proofs for 
dividends in the estate of T. Ford, trading as T. Ford and Co. 
Victoria Works, Birmingham, is Dec. 19, 1899 (L. J. Sharp. 
official receiver, 174, Corporation-street, Birmingham). 


Melksham (Wilts).—With reference to an application by 
Messrs. Tilke and Smith for permission to lay electric mains 
through the streets, the Urban District Council have decided to 
refuse the same unless certain conditions are accepted by the firm. 


Hornsey Lighting.—The Electric Lighting Committee have 
decided to obtain a report from an expert on the subject of the 
supply of electricity in Hornsey, and to ask the companies who 
pave applied for permission to supply the district to make definite 
offers. 

Stock Exchange. — The Stock Exchange Committee hs 
appointed Dec. 20 as special settling day for New Ge 
Traction Company, Limited, further issue of 20,000 6 per ceat. 
cumulative preference shares of £5 each, fully paid, Nos. 54,001 to 
74,000. 

Hoddesdon Trams.—The proposed electric tramway through 
Hoddesdon came up for consideration at the last meeting of th 
Urban District Council, and the holding of a public meeting in 
connection with the question was suggested, but nothing definite 
arrived ab. 

Bradford Lighting.—At the last meeting of the Electricity 
Committee of the City Council, ib was resolved to extend 
electric cables up Great Horton road to the technical college, 
along Whetley-lane to connect the cables in Thornton road 
W hetley-bill. 

Pwitheli.—A Manchester syndicate have applied to the Colpo 
ration for permission to construct an electric railway from P 
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tramway through Wellingborough, Finedon, Rushden, and 
district, the engineer to the company waited upon the Finedon 
Urban Council at their last meeting for the purpose of outlining 
the scheme to them. It did not, however, transpire where the 
generating station would be, though it was mentioned that certain 
local authorities along the route of the line proposed having the 
electric light. 

Southport Trams.—The period of compulsory purchase of the 
Birkdale Tramway Company does not expire for more than a year 
yet, but an amicable agreement has been come to by which the 
Corporation will be able to proceed with the whole of its plan for 
the development of the tramway system of the borough. The 
sanction to borrow £66,000 for this purpose has been received from 
the Board of Trade, but a further application will have to be made 
in respect of the money required for the purchase of the Birkdale 
company’s Southport lines. 

City of London.—The Corporation intend to apply for parlia- 
mentary powers enabling them to construct conduits below the 
streets for the accommodation of electric lighting, telegraphic, 
and telephonic communication. The subway beneath the streeta 
crossing between the Bank and Mansion House will be opened at 
an early date. Seven staircases in the vicinity will allow of 
entrance to the subway, from which five large lifts, the largest 
carrying 100 people, will connect with the Central Electric 
Railway Company’s atation. 

Birstall Lighting.—The Birstall Chamber of Commerce have 
asked the Council whether they contemplated taking any action 
in connection with the lighting of the town by electricity, and, if 
not, whether the Council would allow an owner of property to 
introduce the light and supply it also to his neighboura? At last 
week’s Council meeting the Chairman said this matter had been 
considered by a committee, and they felt that they could nob 
attempt to light the town with electricity, ab any rate nob at 
present or in the near future. 

York Lighting.—The Electric Lighting Committee of the Cor- 
poration in their report to the Council last Monday stated that 
with the view of inducing large consumers to take a supply of 
energy, the committee had adopted the following tariff for con- 
sumers who used more than 5,000 units per annum: over 5,000 
and not more 10.000 units, 7d. per unit for one hour’s standard 
demand, and 24d. per unit for all beyond the standard consump- 
tion of one hour per day ; over 10,000 and not more than 15,000 
units, 7d. and 2d. ; over 15,000 unite, 7d. and 141. 


Appointments Vacant.—The Plumstead Vestry require an 
electrical engineer to advise and take sole charge of the erection 
of the electric lighting plant and works and building, and after- 
wards to undertake the sole management of the electric light 
department; the commencing salary will be £400 per annum.— 
The Corporation of Bury St. Edmunds invite applications for the 
appointment of a resident electrical engineer for their electric 
light works. Details of this and vacancies for an assistant 
draughteman and others will be found in our advertisement 
columns. 

Litherland. —At last week’s meeting of the District Council, a 
letter was read from the Liverpool Corporation Tramways, with 
reference to the extension of the Litherland portion of the 
Stanley-road electric tramway, and stating that the Tramway 
Committee thought it desirable to come to some better under- 
standing with the Council before incurring the heavy expenditure 
incidental to the construction of electric tramways within their 
district. It was suggested that it would probably expedite 
matters if the Tramway Committee had an interview with the clerk 
to the Council. 

Personal.— Mr. Hall, late pupil at the electric lighting station, 
haa been engaged by the Derby Town Council on the staff of the 
electricity works.— We are informed that Mr. Alexander Marr hus 
been appointed superintendent of the St. Helen’s Cable Company, 
and we wish him every success in his new position. The company 
in question is taking up extensively the manufacture of electric 
cables for distribution purposes, and also for large transmission 
work. so that Mr. Marr will have ample scope for his energies. — 
Mr. J. J. Smith, of Altrincham, has been appointed manager at 
the new electric lighting works. , 


Wigan.—The borough engineer has been instructed to proceed 
with the arrangements for lighting the swimming-baths by elec- 
tricity and to prepare estimates for wiring the municipal buildings. 
The applications for the post of assistant electrical engineer are 
before the Consultative Sub-Committee for tabulation and recom- 
mendation. A resolution of the Electric Lighting Committee with 
regard to the electrical engineer being allowed to advise consumers 
of electricity for the space of 12 months has been referred back for 
reconsideration. It is reported that the temporary plant will be 
completed and the electric light turned on before Christmas. 


Bangor.—The agreement with the National Electric Wiring 
Company, dealing with the free wiring of premises for the electric 
light, has been confirmed by the Council. The premises of 
Messrs. Brymer and Davies are now lighted by electricity, the 
current being turned on for the firet time on Saturday night. 
There are eight arc lampe and 70 incandeecent lamps inatalled at 
present. It is the intention of the firm, which is the first in 
North Wales to generate electricity for private purposes, to do 
away with gaslight entirely. The dynamo is driven by a gas- 
engine of 14 h.p. The electrical engineers are Messre. Coleman 
and Co. 

Chichester Lighting —The report of Mr. E. Price, electrical 
engineer, of Portemouth, on the subject of electrically lighting 
Chichester in accordance with a scheme prepared by the city 


. surveyor (Mr. J. J. Saunders), came before the meeting of the 


Corporati 
alternating scheme, g 


Council was held to consider the plan an 
draft order for the proposed 
work the line by the overhead trolley system, and the cost is esti- 
mated at £4,800 per mile. 
and to suggest to the promoters the desirability of extending the 
line from the Link End along the coast road as far as the approach 
to the West Pier. 
regard to the proposed new electricity works approved at a 
previous meeting. The company undertook to carry out within 
two years an inatallation commencing at Waterloo Bridge, pro- 
ceeding down Bridge-street as far as the Rocket House, branching 
off there to the low quay, and then going back along Wellington- 
street to the corner of Plessy Wagonway, and along B - 
street. 
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lyth.— On Tuesday a special meetin 
electric tramways. 


It was decided to sanction the scheme, 


Plans were also laid before the Council in 


Newcastle.— The Parliamentary Committee’s report, adopted 


the Town Council on Wednesday, stated that notice had been 
deposited with the town clerk that it was the intention of the 
County of Durham Electric Power Supply Company to apply to 
Parliament for a Bill, giving the company power to supply elec- 
tricity to any lighting authority or to any county body or person. 
A letter receiv 


from the Tyneside Electric Power Company ssid 
that the company had no intention to generally distribute electric 


energy in the area of the Council without the Council’s consent. 
The committee would give the matter careful attention and report. 
The Public Works Loan Commissioners will advance the sum of 
£400,000 for the tramways, with interest at the rate of 23 per ceat. 
per annum, to be repaid in 60 half-yearly equal instalments ef 


principal and interest. The committee propose to push on the 
work as quickly as possible. 


Hornsea.—At Wednesday’s meeting of tho District Council a 


letter was read from Messrs. Bennett and Ward Thomas, of Man- 
chester, respecting the proposed light railway from Beeford to 
Horneea, which would be constructed on the electrical system, the 


cars to be precisely the same as those now used in Hull, Leeds, 
Bradford, and other places. It was not proposed to run heavy 
trams, merely one car every 15 or 20 minutes as the traffic called 


for. If under the Light Railway Act they obtained permission to 


run goods, minerals, and agricultural produce, these cars would be 
of different construction, and could be coupled to the passenger 
cars and would be brought to a depot outside the town. Permis- 
sion has been granted all along the route, and they hoped Hornses 
would favour the scheme. Ultimately the matter was referred to 
the Highway Committee, who are to ask one of the principals of 
Messre. Bennett and Ward Thomas to meet them and discuss the 
matter. 

Plymouth Lightiog.—Commenting upon the electric lightiog, 
the Ve tern Morning News says that some improvement has beea 
manifested in the electric arc lighting of the streets of Plymouth, 
though it is questionable whether the whole of the lampe are yet 
giving the service expected of them. Mr. R. E. Crompton 
explains that the fault is not with the lamps, but with the climate 
of Plymouth. The air in Plymouth, Mr. Crompton declares, is 
heavily charged with ealt, which seriously impedes the proper 
working of the delicate mechanism of the public lamps, and, as in 
other seaside towns, including Torquay, time mueb be allowed in 
which to adjust the mechanism to its environment. He is confident 
that the difficulty will be overcome, and in the meantime the 

ublio are asked to exercise patience. A good deal of satisfaction 
is expressed by residents in the neighbourhood of St. Jude's with 
an experiment which has been made there with incandescent 
electric lighting. 


Salford.—On Wednesday a resolution was passed by the Town 
Council approving of plans and estimates for the whole of the 
machinery, plant, and distributing mains in connection with the 
new electricity generating station, amounting to £335, 783 (includ- 
ing the sum of £87,200 for the provision of dynamos and boiler 
already applied for), and sanctioning the making of ni pea to 
the Local Government Board for power to borrow this sam. I. 
was stated that the electric trams were expected to be running l; 
months hence, and that being so it was important to proceed 
simultaneously with the erection of the buildiog and the provisioa 
of the plant. A suitable plot of land has been obtained in 
Pendleton. The present generating station is of 660 h.p., and the 
new one will be of 10,000 h.p. A eum of about £95 000 hae already 
been spent, and the expenditure now contemplated is about 
£400,000. This includes the cost of arc lamps for street-lighting, 
although the Lighting Committee have not yet decided to adopt 
this method of lighting. 


on yesterday. Mr. Price recommended a high-tension 
enerating at 2,000 and distributing at 200 
volts, substantially as proposed by Mr. Saunders, as the most 
suitable, and he suggested that the probable income would be 
£3,741, the annual expenditure £2,309, and £1,265 would be 
absorbed in paying charges on capital (£22,000 to commence with). 
A net profit of £167, therefore, would remain. 


Private Bills.—The final day for the deposit of plans and other 
documents at the Private Bill Office in connection with local 
Bills for promotion in the ensuing seesion of Parliament, liste of 
which were published by us from time to time, has now been 
reached. The number of plans deposited by Nov. 30 last year. 
for the session of 1899 was: railways, 60; tramways, 
laneous (including water, gas, navigation, and county council 
Bille), 98; general provisional orders, 77; and electric lighting 
provisional orders, 114; or a total of 365. The deposits for the 
seasion of 1900 have been: railways, 50; tramways, 32 ; 
miscellaneous, 97; general provisional orders, 133; and electric 
lighting provisional orders, 109 ; or a total of 421. i 
of the South Blyth 
the Board of Trade’a 
It is proposed to 
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of the existing lines to adapt them to the electrical system. 
Already the overhoad electric avstem has been introduced on 
rome routes, but about 40 miles of lines are still being worked by 
horse haulage. The city engineer suggests that provision should 
be made in next yoar’s estimates for the reconstruction of the 
whole of these lines for electric traction. as well as for the con- 
struction of a number of now lines. This. ib is estimated, will 
involve an expenditure of about £270,000, and it is suggested that 
a farther sum of £78,000 should be provided in the estimates to 
cover the cost of 56 miles of overhead equipment for the tramways 
in question. 

Dar Trams.—As anticipated in onr last issue, the 
Council have rejected the modified scheme. We gather from the 
North-Eastern Daily Gazette that at a meeting of the Darlington 
Council, sitting as General Parposes Committee, the Tramway 
Committee submitted a lengthy letter from Mr. Barnley, the local 
solicitor to the Imperial Tramways Company, in which he said 
that the promoters of the light railway, before entering into an 
agreement with the Corporation for the supply of electrical 
power, desired to have a modification of the terms of the agree- 
ment already entered into as to the various routes. The company 
desired to postpone the carrying out of the railway from High 
Row to Bank Top Station, and the railway through Black wellgato, 
the Haughton-road route, and the Coniscliffe-road and Saliebury- 
terrace line. The committee unanimously resolved that they 
would nob deviate in any way from the original agreement that a 
complete system should be laid down within two years of the 
granting by tke Board of Trade of the necessary order. 

New Issues. — The Electrolytic Alkali Company, Limited 
(„ Hargreaves-Bird ” process). has been registered with a capital 
of £500,000, divided into 200,000 7 per cent. cumulative preference 
shares (preferential both as to capital and dividend) of £1 each 
and 300;000 ordinary shares of £1 each. An iasue has been made 


this week of £300,000 divided into 100,000 7 per cent. cumulative 


preference shares of £1 each and 150,000 ordinary shares of £1 
each ; 50,000 ordinary shares are reserved as part of the considera- 
tion to be paid to the parent company. In the allotment of 
ordinary sharee, preference was given to customers of the products 
and to applicante for both classes of shares.—An issue at par is 
being made by the English Electric Manufacturing Company, 
Limited, which has a capital of £385,000 in £5 shares, of £125,000 
44 per cent. first mortgage debenture stock, and 37.000 6 per 
cent. cumulative preference shares of £5 each (£185,000). This 
company has been formed for the purpore of manufacturing every 
description of electrical machinery, and in particular apparatus 
for the equipment of electric railways and tramways. They are 
about to acquire works now in course of construction in Preston. 

Cheltenham Lighting.—Sanction has been obtained by the 
Town Council to the borrowing of £16,600 for electric lighting 
pur The electrical engineer's last report showa that all 
work, both of extensions and of ordinary running, had progressed 
satisfactorily during the past month. The condensing plant 
extension will shortly be completed. and the work of erecting two 
new boilers is being pushed forward. Three hundred and forty- 
six customers were then connected with the mains, with the 
equivalent of about 21,800 8-c.p. lamps, and applications, exclud - 
ing those from outside the borough, had been received from 
some 20 new customers. He submitted estimates of the 
cost of various new arc lamps, extensions to street-lighting. 
private supply mains, and plant at the worke. With 
reference to private supply mains and plant at the works, he 
had included such extensions as might probably be required 
within the next six months, or possibly a year, within the borough, 
and excluded such mains and plant as might be required on 
account of the tramway. When the plans for the tramway are 
complete it will be necessary to apply for a further loan. Mean- 
time the electrical engineer recommends application for sanction 
to a loan of £17,500 in accordance with the detailed estimate above 
referred to. The Rural District Council are also considering the 
extension of the electric light supply. 

Walsall Trams.—The Corporation have concluded their agree- 
ment with the South Staffordshire Tramways Company, the 
British Electric Traction Company, and the South Staffordshire 
Tramways (lessee) Company, under which the Corporation are to 
purchase the whole of the tramway undertakiog in the borough 
(except the James Bridge generating station) as from Dec. 31. 
1900, at the price of £18,500, and the Corporation are to grant a 
lease to the lessee company of so much of the lines as extend from 
the Brown Lion Inn, in the Wednesbury-road, Plock, to the 
Wednesbury boundary on the Bescot-road, and also to the Darlaston 
boundary at James Bridge, for a term of 21 years from Jan. 1, 
1901, and of the remaining portion of the tramways in the borough 
for a term of three years from the same date, at such a rent as will 
indemnify the Corporation from all loss in regard to the under- 
taking, and relieve the rates of any additional burden in respect 
of the purchase. This gives the Corporation absolute control over 
the streeta, and will enable them to obtain parliamentary powers 
to give effect to the agreement, and to complete the extensions 
proposed by the Bill they are now promoting in Parliament before 
taking over the working of the lines within tho borough, while the 
lessee company obtains a valuable junction with the Corporation 
lines at the Pleck, instead of ab the boundaries of Wednesbury 
and Darlaston, which enables them to continue through tramway 
connection between Walsall, Wednesbury, West Bromwich, and 
Darlaston. l 

Life of Telegraph Poles.—Mr. E. J. Sileock, A. M I. C. E., 
Leeds, delivered a lecture this week before the members of the 
Yorkshire College Engineering Society on ‘'Creosoting Timber.” 
The Leeds Mercury eays: His paper might appropriately have 


been entitled ‘The Life of a Telegraph Pole,’ for he deacribed in 
detail the treatment these useful but not very sightly objects 
require for their preservation. Decay in timber is brought abont 
in three ways—by the action of bacteria in the albumen in the sap, 
by the absorption of water. and by the action of insects. It is 
calculated that an ordinary fir telegraph pole, without any chemical 
preparation, will become rotten in eeven years. In 1848, 318 
creorsoted poles were erected between Fareham and Portsmouth. 
In 1861 they were examined, and only two showed the slightest 
trace of decay, and these were replaced. In 1883 the poles 
were still in use, and apparently were quite sound. Here is 
another instance which Mr. Silcock quoted. Ia 1861 40 miles of 
poles were fixed between Yeovil and Exeter. By way of an 
experiment they were arranged in threes, the first in each trio 
being a plain pole, the second one had been boucherised—what- 
ever that may mean—and the third had undergone the creosoting 
process. In 1870 all the plaln poles had been removed, 30 per 
cent. of the boucherised poles were exhausted, while the whole of 
the creosoted poles were sound. Mr. Silcock explained in detail 
various processes of creosoting, and concluded a moat instructive 
address, as he had begun it, by recommend ing creosoting as a 
cheap and effective procees of preserving timber.” 


Portsmouth Trams.—The recommendation of the Tramways 
Committee, reported in our issue of last week, in favour of erect- 
ing a separate power station for traction purposes, came up for 
the consideration of the Town Council at their last meeting. Ia - 
moving the adoption of the report, Mr. H. Kimber, the chairman 
of the committee, said the committee felt that a separate power 
station would be best for the interests of the borough, that it 
should be a separate commercial undertaking, and should stand 
on its own merits. There would be no additional outlay in the 
case of a separate power station. The supply of current was the 
mainspring of the undertaking, and they felt that that should not 
be controlled by another committoe, and that without the slightess 
financial advantage. They felt that they could produce the 
current more cheaply than the Electric Light Committee, which 
had undertaken to supply 1,500,000 units of current for £5 607. 5a., 
though they had had no details ae to how that amount was 
made up. The Electric Light Committee’s undertaking was 
incroasing very rapidly. The demand was going up so much that 
he understood the committee would want another engine in about 
12 months. So big a work was quite onough for one committee to 
manage without adding to it the supplying of current for electric 
traction. They required different voltage, different generators, a 
different switchboard. and different wiring for electric traction. 
Io fact, it was a different undertaking altogether. Again, the 
more central they could get tho station the more economical it 
would be, since, as the distance increasod, the amount of copper 
used had to be increased so as to keep up the voltage. On the 
advice of Lord Kelvin and others, Bristol had decided on a 
Reparate power station, and Sheffield, Leeds. Glasgow. Hudders- 
field, and Nottingham had followed suit. Finally, Mr. Kimber 
moved the adoption of the report, in which the committee eati- 
mated the cost of the separate station and plant at £24,000. They 
calculated to produce current at 0°820d. per unit. After some 
discussion fromthe opposition side, the motion was pub to the 
meeting and adopted by a large majority. 


Whitechapel.—The Board of Works have received a report 
from the Electrical Committee recommending: *‘ (1) That each 
tender for the construction of a portion of the electrical supply 
station at Osborn- street as may be recommended by the Electrical 
Committee be accepted by the Board, or such other course taken 
as the Board may consider desirable ; (2) that in consequence of 
the London County Council requiring to be paid interest at the 
rate of £3, 58. per cent. per annum, instead of £3 per cent. per 
annum, upon the advance of £10,000 which this Board has applied 
to the London County Council to lend as the first instalment of 
the loan of £60,500, which it was proposed should be taken by 
this Board from the London County Council for electric lighting 
purposes as appears by a resolution of the Board on 
March 27 last, and in consequence of the information received 
from the Council that the interest to be paid upon future 
instalments will vary according to the rate of interest 
eens” payable at the date when such further instal- 
ments be taken up, this Board reeolve that the sum of 
£30,000 be now borrowed from the London County Council on 
account of such sum as may be necessary to carry out that portion 
of the work of erecting the electric light installation in the district, 
as contemplated by the report of Mr. Wright, the electrical engi- 
neer, and such further work as may have been since determined 
unon, such loan to be upon the instalment system, repayable in 
42 years, by equal annual instalments with interest at the rate of 
£3. 53. per cent. per annum, payable quarterly, euch loan to be 
taken up at once, the Board paying the costs of such loan, and 
upon the understanding that if any works require to be renewed 
during the currency of any part of the loan the cost of such 
renewal shall constitute a maintenance charge, and shall not be 
made the eubject of a fresh loan, and that the resolution 
by this Board on March 27 last be varied accordingly, and that 
the London County Council be requested to consent to the pro- 
posal made by this Board that the repayment of principal shall 
noe commence until the expiration of three years from the date of 
the loan.” i 

Newoastle.—The Newcastle Weekly Chronicle has an interesting 
note with reference to the projected new tramways for Newcastle. 
Our contemporary states iù was considered some time ago that a 
very large amount of money would be required for tramway pur- 
poses, independent of what would be needed for street improve- 
ments. Accordingly, the Finance Committee appointed a eub- 
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committee, consisting of Aldermen Stephenson, Gibson, and 
Holmes, and Councillora Gillespie and Rodgers, to consider the 
best possible way to obtain the money needed. It was known that 
eeveral other corporations had endeavoured to raise money, 
notably Glasgow, which, during the last few months, placed on 
the market £500,000 3 per cent. stock at 102, and were only 
successful in obtaining offers for £89,000 ab that price. Other 
corporations also failed in their endeavour to raise money 
under 3 per cent. It was, however, reported last week by 
the Sub-Committees on Finance of the Newcastle Corpora- 
tion that arrangements have been oponed and made whereby 
£400,000 will be obtained at 21 per cent. from the Public Works 
Loan Commissionere. The members of the Finance Committee 
generally consider this to be a marvellously low rate of interest, 
and re flected great credit on those having the communications in 
hand. It was also further pointed out by obtaining this money at 
a 4 per cent. less than what it wan got for by other corporationa— 
namely, 3 per cent.—was a saving to the ratepayers of Newcastle 
of £1,000 a year. Besides this saving. it was also shown that not 
one penny will have to be paid for flotation, and that, with the 
exception of about £50, solicitors’ costa, no preliminary expenses 
would beircurred. A vote of thanks was unanimously passed to the 
city treasurer (Mr. J.J. Pace) for his action in this matter, along with 
the sub-committee, It was also stated that Alderman Stephenson 
and Mr. Pace, in waiting on the Commissioners to make the final 
arrangement, intimated that it was possible that another £200,000 
would be required, seeing that the Corporation would have to 
purchase the stables at Percy-street and Gosforth, and tho lines at 
Gosforth from the present tramway company. The deputation 
therefore asked the Commissioners if they would be disposed to 
consider a further advance to that amount. The Commiesioners 
informed them that they would be very pleased to consider an 
application fur any further advance required by the Newcastle 
Corporation, but owing to a resolution of the Privy Council the 
rate of interest for any fature loans would be at 3 percent. It 
was pointed out that the £400,000 had been obtained 14 days 
before this minute of the Privy Council was passod. The report 


of the sub-committee has been adopted, and will in due course 


come before the City Council for adoption. 

Light Railways.— Amongst the notices of intended application 
to the Light Railway Commissioners is a proposal to construct a 
light railway between Hastings and Ramegate, interconnecting 
the military camps at Lydd, Hythe, Shorncliffe, Dover, and 
Walmer. The line is intended to be a single ono, with crossing 


places, and worked on the overhead trolley syatem.—The Kingston- | : 


on-Thames Council having decided to include in their proposed 
tramways and other powers Bill power to construct a tramwa 

over Kingston Bridge and approaches, so as to connect the borough 
evatem of tramways with the proposed Middlesex lines at Hampton 
Wick, the County Council of Middlesex have intimated that they 
object to any other authority constructing lines of Jight railway 
or tramways in Middlesex. The County Council, however, are 
prepared to consider the question of joining, at the boundary of 
the county, their light railway lines with the lines in the borough 
of Kingston, subject to the question of Kingston Bridge being 
adapted for light railway or tramway lines._-The Board of Trade 
have recently confirmed an order authorising the construc- 
tion of a light railway to run from Bradford to Leeda, 
one from Kelvedon to Coggeshall, in Essex, and another 
between Wick and Lybster, in the county of Caithness.—A 
deputation has laid before the Genoral Purposes Committee of 
the Northwich Urban District Council tho scheme of the now 
Warrington to Northwich light railway, to be worked by elec- 
tricity. The gaugo is 4ft. Sin., and will be for nassenger and 
goods traffic.—At the last meeting of the Driffield Urban District 
Council a letter was read from Messrs. Bennett and Ward Thomas, 
engineere, Manchester, with reference to the proposed light rail- 
way from Driffield to Beeford. A resolution was passed to the 
effect that tho Council were unable to approve the scheme until 
they had an opportunity of considering the details, they being 
of opinion that the line should not proveed further into the 
town than the railway station or river head. — Powers are 
to be sought in the nexb session of Parliament to incorporate 
a company to construct a railway which is to run from North- 
endon to Victoria Station, Manchester. It is to be called the Man- 
chester City Railway, and will go through Didsbury, Withington, 
and Rusholme, and it will then pass underground to a point near 
the bridge over Charter-street, having a total length of six miles.— 
The Surbiton Council have adopted the following resolutions : (1) 
that the scheme put forward by Meesrs. Greenwood and Batley be 
opposed ; (2) that the application of the Kingston Corporation for 
an Act to enable them to lay a tramway or light railway from the 
boundary of the borough to Surbiton Station along the Claremont- 
road be opposed ; (3) that che County Council’s application for a 
light railway order in the district be opposed unless eufficient 
guarantees be given as to financial and other arrangements; (4) 
that the following members be appointed a Tramways Committee : 
the Rev. A. E. Beavan, Colonel Turner, Messrs, Humphreys, Judd, 
Lapage, Palmer, and Richardson.—The Surrey County Council 
have for the present deferred further action in their light railways 
scheme.—A scheme having for ite object the construction of a 
branch line between Ballachulish and Kilchoan, has for some 
time back been engaging attention in commercial and industrial 
circlés in the West Highlands. The route which the proposed new 
line would follow lies from Ballachulish Ferry to Corran, thence, 
in close proximity to the public road, to Strontian. Thereafter it 
would ran on the margin of Loch Sunart—the loveliest and moat 
eee e of West Highland inlets to the village of 
Kilchoan: The entire distance to be traversed is about 50 miles. — 
The Friern Barnet Urban District Council have passed the follow- 


ing resolutions in connection with the light railway proposed to 
be constructed along the Friern Barnet road to Finchley by the 
Middlesex County Council: (1) That the Council adhere to the 
recommendations adopted on June 9 last; (2) that the roads 
over which the railwaya are to be constructed be declared main 
roads ; (3) that the period within which the railways are to be 
constructed be limited to thiee years; (4) that the Middlesex 
County Council be asked for a definite reply to the various points 
raised by the Council ; and (5) that the clerk interview Sir R. 
Nicholson upon the whole matter and report the resalt.—Parlia- 
mentary powers are sought by the Vale of Rheidol Light Railway 
Company to work a railway which is to run between Aberystwyth 
and Devil's Bridge, and also the proposed railway from 
Aberystwyth to Aberayron by electricity instead of by steam.— 
The Light Railway Commissioners have held an enquiry into an 
application made by Messrs. W. S. Cowper-Cooper, and others, 
for an order to authorise the construction of a light railway from 
Leighton to Hitchin.—The plans for the proposed South Hama 
Light Railway came before the Dartmouth Town Council on 
Monday. The plans provide for considerable tunnelling near 
Dartmouth, and this, no doubt, will be a costly business, but the 
promoters have every confidence in the secheme.—The Aston, 
Erdington, and Sutton Coldfield Light Railway scheme has been 
abandoned. 


PROVISIONAL PATENTS, 1899. 


Nov. 27. 

23617. Tarbine dynamo pneumatic (motive machine). Jean 
Francois Marien Riffard, 49, Rup Marengo, St. Etienne, 
France. (Completo specification.) , 

23621. Improvements in apparatus for adjusting electro- 

magnotic ignition in gas or oil engines. Emil 

Bolbrinker, 10, Friedrichstrasse, Berlin. (Complete 

specification ) : 

23627. Improvoments in or rolating to holders for record , 

cylinders of phonographs, graphophones, and the 
like. Augustus Rosenberg, 111, Hatton-garden, London. 

. (Complete specification. ) 

83663. Armature for altornating-curront motors. James 

Burke, Birkbeck Bank-chambere, Southampton-buildings, 

Chancery-lane, London. (Complete specification.) 

Nov. 28. 

83686. Improvements in and rolatiog to electric alarm 

, systoms for the protoction of buildings or for like 
use. Alfred George Brookes, 55, Chancery-lane, London. 
(Edward Francis Woodman and Henry Anthony Fiske, 
United States.) (Complete specification.) 

23713. Improvements in or relating to elcotrically-illuminated . 

aivertisements or signs. Hermann Tripp, George 
Edward Stephenson, and William Charles Christian 
Lartz, 45, Southampton-buildinge, Chancery-lane, London. - 
(Complete specification. ) 

23728. Improved manufacture of lead plates for secondary 
batteries. Marcel Wuillot, 111, Hatton-garden, London. 
(Complete specitication. ) 

23734. Improvements in or relating to electric lighting or 
heating apparatus. Jean Bouillett, 18, Buckingham- 
street, Strand, London. 

$3787. Improvements in paoumatically- operated contact shoes 

for third-rail electric railway systems. The British 
Thomeon-Houston Company, Limited, 83, Cannon · street. 
London. (Sam. H. Libby, United States.) (Complete 
specification.) 

Improvomonts in compounding electric alternaters, 

The British Thomeson-Houston Company, Limited, 83, 
Caunon-street, London. (Charles P. Steinmetz, United, 
States.) (Complete specification.) 

$3739. Improvements ia electric railway systoms and cars, 

The British Thomson-Houston es ga Limited, 83, 
o 


23738. 


Cannon street, London. (William B. tter, United 
States.) (Complete specification.) 
23740. Improvoments in controlling alternating diloctric 
current motors. The British Thomson-Houston Com- 
pany, Limited, 83, Cannon- street, London. (Charles P. 
Steinmetz, United States.) (Complete specification.) ä 
23753. Improvements in maximum electrical current indi- 
cators. Ernest Cocil Rimington, I, Queen Victoria-street, - 
London. = 
$3755. Improvements in eloctrolytic apparatus. James Douglas 
Darling and Charles Leland Harrison, 24, Southampton- | 
buildings, Chancery-lane, London. (Complete specifica- 


tion. ) 
T Nov. 29. ; 
23781. Improvements in and relating to trolley heads for 
electric tramcars. Louis Bernard Powderly, 9, West- 
land-row, Dublin. 
$3813. Improvements in galvanic batterios. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southampton- . 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien Gesellschaft, Germany.) (Complete specification.) 
23829, Au improved system for the generation of electric 
currents at constant potential. Gerhard Koppelmann 
322, High Holborn, London. (Complete specification. ) 
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28830. Improvements in the process of manufacturing oirbons 
: for electrical and olectro-chemical and other pur posos, 
Eduard Pohl, 322, High Holborn’ London. 


TRAFFIC RETURNS. 


23834. Improvements in or rolating to telographie apparatus. 2 Sauni for Increase are 
i Albert Cushing Crehore and Goorge Owen uier, 46 ne. j ~ 8 
Lincoln's- inn- fields, London. e AS Ending 1899. 1898. decrease. | 1899. 18 
Nov, 30. Birmingham Tram. £ £ 


$3869, Improvements in incandescent e’ectric lamps. Robert 1 200,146 Ern 

Bolton Ransford, 21, Southampton-buildings, Chancery- 
lane, London. (Albert William Wallace Miller, United 
States. ) 

83870. Improvements in apparat us for oleetric telegraphy. 

Sidney George Brown, 22, Holland- road, Kensington, 
London. 

23877. Improvements in or relating to electric gaslighters. 
Henri de Thiersant and Hana Jacob Norballe, 99, Cannon- 
street, London. 

23879. Improvements iu end connected with electric inoan- 
Gescent lamps. Francia Michael Frederick Cazin, 37, 

| Cursitor-street, Chancery-lane, London. 

23905. A new or improved alternating-current eloctremotor. 

Frank Michael Lewis, Norfolk House, Norfolk - street, 
Strand, London. 

£3918. Improvements in the manufacture of electrically con- 
ductive incandescent filaments and the like. Léon 
de Somzée, 18, Buckingham street, Strand, Loudon. 

Dec. 1. 

23925. Improvements in atartiog, regulating. and rovorsing 
switches for electric motors. James Mitchell Hewitt 
and William Gould Rhodes, Tower-chambers, Brown- 

street, Manchester, 


ways Co.. . Dec. 2 |4 439 3,917 + 
Blackpool. Fleetwood, 2 161| 143 + 18 19 727 |13% 
Bradford City Tram Nov.26 369] 206) + 163 22 276 — 
Bristol Tramways Co. Dec. 2 696 2,478 + — — 
City & South London ,, 3 1.053 1,119 — 66 22,540 | NiS 
+ 
+ 
+ 
＋ 


— 


Dover Tramways ...| „ 2] 154| 140 139,462 7,9 
Dublin U. T., elec. cart ,, 12,7530 498 4 2,2555 — | — 
Dublin S. D. Electric} . 1 665 497 1 — = 
Halifax Corparat ion Nov. 26 575 209 366 20, 620 5,831: 
Hull Corporau'n E. S.] Dec. 2 | 656 — — 14 2²2⁵5, — 
Liverpool Corporat'n Nov. 25 6.9025, 500 J 1, 402 324 114/285 15 
Liverpool Overhead Dec. 3 1.747 l, 317 + 430 37,485 35,672 
eee Corporation| „, 3 1,905 — — — -= 

nth Staffordshire! ,, I 701 610 + 91 (31.5800 30.3% 


a Since April 1, 1899. Since June 29. c Since Jan. I. 
e Since July 5. 
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COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Tuesday. 


Aron Rlectricity Meter, Ld., 6 p c. Cum. Pref Sha. 1-125,000 : ae 


l inati 101 blec. Lt., Oid. 1,201-10t,200 
23900. An improved olectrio switch or govorror. Edouard Hiackpool and Fleet wood Tremroad Shares... 0 | att 
Cros, 4, South-street, Fiosbury, London. Bournemouth and Poole Electric supply, Limited, Oid....| 10 123.15} 
D 2 l , it por cent. Cum, Frei . 10 ell 
. : KC. Z. British Kleotrlo Traction, | Limited, Ordinary, Nos. 1-50, 000 10 16417 
24040. Improvement: in intoroommunication telephonos. ——— 6 per cent. Cm. Pf., 30,001-60,000 ................ dj 
Lancelot Edward Wilson, Birkbeck Bank-chambers, E Insulated Wits. Gel Ne ey my 
2 2 U U 9 oe Se eeee Gas 
| Southampton-buildinge, Chancery-lane, London. 6 per cent. Cum. Pref,, No. 1 to 27,600 ........_| 6 t 
21058. Improved means for carrying oft the gases generated . pie 5 . o Supply Co., Ordinary : 1710 
in ebectrelytic apparatus. Willy Bein, 45, Suuthampton- Brush Blectsical Engineering, Limited, Ordinary... ¢ 170 
buildiegs, Chancery- lane, London. Non. Cand per cont: Pref. V 3 11.2 
) por cent. Debenture Stock .............. 100 I-15 
` ` Callende 4 Prine Gc end TI 2 6 „ 0606 se he 110 
en 8 @ m 8 seseecees „ „ ee @ete ga 
SPECIFICATIONS PUBLISHED. = Orley oe eee | 
$ s per cont. Prei cc ccs anseo. n. 6 T 
.1898, Central London Railway, Ordinary ......—......... ...| Ju 1 11 
33624. Utilisation of Mertsian and similar radiations aaa — t f lerred- . . e| da 
apparatus thorefor. Walter. Charing Croes and Strand ............cccccccccscseca 5 101i 
21104. Apparatus consected with tho chirge and discharge e JJ) ce a N 
of Storage cells in systems of electrical distribution. | Chelsea Electricity Com JJV vb 
Wilson and Cater. 43 per cent. Debentures 10 1118 
seis: Open or enclosed aro electric lamp. Hirst and Bevie, | -f per cent. Cumndisties Prel. . . .. AO i 
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The Institution of Civil Engineers.—At the 
ordinary meeting on Tuesday, Dec. 5, Sir Douglas Fox 
(president) in the chair, it was announced that 23 associate 
members had been transferred to the class of members. It 
was also reported that 171 candidates had been admitted 
as students. The first ballot of the session 1899-1900 
resulted in the election of 13 members. 


Telegraphic Rates to France.—lIt is stated that, 
in view of the expiry of the Anglo-French convention in 
March next, correspondence has taken place between Sir 
Edward Sassoon, M.P., and the Postmaster-General with 
the object of obtaining a reduction in the rates for tele- 
grams between this country and France to 1d. per word. 
The adhesion of the French Minister of Posts and Tele- 
graphs has been secured to the principle, and the Duke of 
Norfolk has promised to consider the matter immediately. 


Chemical Combination.— We gather from the 
Financial Times Northwich correspondent that a project 
is on foot for the amalgamation of Messrs. Brunner, Mund, 
and Co., Limited, the greatest chemical manufacturing 
concern in the world, whose works are at Winnington, 
Northwich, Sandbach, Middlewich, and Silvertown, and 
the well-known firm of Messrs. Bowman, Tnompson, and 
Co., Limited, of Lustock, Gralaet, and Northwich. Should 
this alliance be effected, it will become the most important 
firm of chemical manufacturers on the Solvari process in 
the world. 

Indian Mica Mines.—The mica mines in the district 
of Hazaribagh were last year leased out in accordance 
with the Government orders and rules on the subject. 
Altogether 33 new mines were settled at an aggregate 
rental of £112, the settlement in each case being for one 
year only. Ninety-six old mines were resettled for a term 
of five years at an aggregate rental of £257. Besides these, 
there are a number of mines in private estates. The total 
output of all mica mines worked during the year, including 
those in the private estates, was reported at 5,886 maunds 
against 10,797 in the preceding year. 

Liverpool Self-Propelled Traffic Association.— 
The opening meeting of the fourth session of the above 
association is proposed to be held at the Royal Institution, 
Liverpool, on Tuesday, Dec, 19. The meeting will be 
opened at 7.45 by a receptiun by the president, the Right 
Hon. the Earl of Derby, K.G., and the council. Then will 
follow the report by the judges of the 1899 trials, which 
will be illustrated with lantern views. There will also be 
shown a collection of photographs illustrating the progress 
in motor vebicles during the last three years. The 
secretary of the institution is Mr. E. Shrapnell Smith, 
Royal Institution, Colquitt-street, Liverpool. 

Incandescent Gas Lighting.—The patent granted to 
Dr. Auer von Welsbach for incandescent mantles of 
refractory materials and rare earths to be used in con- 
nection with gas lighting expired on the 12th inst. This 
pioneer patent has been successfully upheld in the law 
courts, and we believe that Dr. Welsbach has received 
considerable advantage from his pioneering invention. 
The question now arises as to how far the field will be free 
to anyone to manufacture incandescent gas mantles to 
compete with those now being supplied by the Welsbach 
Incandescent Gaslight Company. Of course subsidiary 
patents for details have been taken out, which will tend to 
keep down the competition. 

Inflammablo Concrete.—A curious and inadvertent 
experiment has been made at the Chester electricity works 
on the inflammability of concrete. It seems that in this 
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station the concrete used for the boiler foundation consisted 
of about 1 part in 7 of boiler ashes. The usual brick 
lining for the concrete was omitted, and as a conseyuunce 
the whole block of concrete was ignited. Naturally wne 
combustion was slow, owing to the want of draught, but 
the concrete is said to have become red hot. In consequence 
of this, the whole foundations of two boilers have had to 
be taken out and the boilers dismantled. This is a point 
worthy of note, especially with the concrete used, where a 
fireproof structure is required. 

The Laon Tramway.—The Thomson-Houston Com- 
pany of France has recently completed a small electric line 
between the railway station at Laon and the town. The 
line is a short one, being only a mile and a quarter in 
length, but the gradient throughout is steep, In this 
length a difference in level occurs of 330ft., so that the 
average slope is 8 per cent. As, however, more than half 
the line is almost level, it will be seen that fairly heavy 
grades are met with, in certain parts increasing to 13 per 
cent. In order to get even these grades, a considerable 
amount of civil engineering works have had to be carried out 
The tramcars are equipped with two 42-n.p. motors each, and 
the line is worked on the overhead trolley system. In 
descending the grades electric brakes are used, although 
the cars are provided with mechanical brakes as a stand-by. 

Electric Ventilating.—Of all applications to which 
electricity has been put, it has achieved perhaps the greatest 
success in the ventilation of public buildings, owing to the 
ease with which power cau be led to the exact point to which 
it is required. In this class of work the Blackman Ventilating 
Company have taken a prominent part, aud have always 
shown themselves ready to experiment with any type of 
electric motor which gives prospect- of success. It will be 
remembered that one of their earliest types consisted of an 
electric motor of the multipolar type, which was spread 
out round the periphery of the fan so as to avoid obstructing 
the air passages. This type, which did good service, has 
now been abandoned some four years in favour of much 
more efficient motors placed on the fan axle, The new 
motors are also made wholly enclosed, so that the dust 
contained in the air does not collect on the motor or elog 
its bearings. 

An Electric Launch in Venice.— The first electric 
launch to be used on the canals of Venice has recently 
been delivered there from London. A syndicate composed 
of a number of local gentlemen has taken the matter up 
and secured this first launch as a type of what they wish 
to run for passenger traffic on the canals subject to the 
approval of the local authority. Tne launca, which is 
called the Alessandro Volta,” provides accommodation for 
about 50 passengers. Its length is about 56ft. and width 
10ft. It is equipped with 100 accumulators, and its mean 
speed will vary from seven to nine miles per hour. It 
will be interesting to note whether these electrically- 
propelled launches will be able to compete commercially 
with the gondolier. There should be no difficulty, how- 
ever, in Venice in obtaining a good load factor, and it is 
the poor load factor on the Thames which has kept up the 
running expenses of electric launches. 

County Council Loans.—The County Council of 
London when granting loans for electric lighting purposes 
require very minute details of the way these luans are to 
be expended. Although we quite agree that the loaning 
authorities should see that the money is only used for real 
extension work, and that it is not spent in maintaining or 
repairing old plaut, we think that the detailed 1uvestigauion 
can be carried much too far. The Shoreditch Vestry has 
approved of the action of its Finance Committee in expostu- 
lating with the County Council on the above point, and 
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has decided to join with the Islington Vestry in an 


endeavour to get.the procedure of the Board of Trade 
inspectors altered. Ae the extensions of electric light 
stations cannot. be delayed without interference with the 
continuity. of supply, in both the different districts worke 
have, had to be carried out a long time before the loans can 
be sanctioned under the present system. This procedure is 
illogical, and is one which could be easily amended by the 
London County Council to advantage. 

Northampton Institute.—The annual conversazione 
of this institute was held on Friday last. Before the 
distribution of prizes by Sir H. E. Roscoe to the students, 
the principal (Dr. Walmsley) said that the number of 
students and members enrolled in the session 1898-99 had 
increased by 53 per cent., and the class entries had 
increased by more than double. In the outside examina- 
tions they had had 383 passes and eight medals for the 
City and Guilds Institute examinations and 368 passes for 
the Science and Art examinations in telegraphy. During the 
session thetelegraphists’ school ofscience had been transferred 
from the General Post Office to the institute, opticians’ classcs 
had been started, and also classes in metallurgy. Sir Henry 
Roscoe, in his speech to the students, showed how great 
had been the advance of education, and especially of 
technical education, in the past few years. Public schools 
nowadays did not lean entirely upon Latin and Greek, but 
had technical instruction and good laboratories. He then 
referred briefly to the work of the new University of 
London and to that of the Technical Education Board. 

Obituary.—We regret to have to announce the death, 
on the Sth inst., of Mr. David Bruce Peebles, the senior 
partner of the well-known firm of David Bruce Peebles 
and Co., of Edinburgh. He was born at Dundee in 1826. 
Aftec an apprenticeship in Dundee he entered the Great 
Western Railway locomotive works at Swindon, where he 
was engaged for several years. He then joined the loco- 
motive works at Amiens, and, leaving there, spent some 
time in Leeds with Messrs. John Fairbairn and Co. He 
then entered into partnership in Ediaburgh with Mesers. 
Fullarton and Co., gasmeter manufacturers, but left shat 
firm, and atarted business on his own account in 1866 at 
Fouatainbridge. These works proving too small, Mr. 
Poebles acquired ground at Bonnington, on which he 
orected large new works. In 1897, recognising the affinity 
of gas and electricity, Mr. Peebles added to his gas busi- 
ness a very extensive electrical department, which is now 
one of the largest in Scotland. He was an active thinker 
as well as worker, and contributed many papers to tbe 
(Jas Institute, to the Royal Scottish Society of Arts, and 
to the Royal Society of Edinburgh. 


Diffusion of Gases.—An interesting communication 


by Dr. d' Arsonval recently appeared in the Comptes 
Rendus on the absorption by indiarubber of oxygen and 
CO.. He found that indiarubber immersed in carbon 
dioxide under pressure absorbed a considerable amount 
of the gas with an augmentation in the volume of the 
rubber. Besides this, the CO, was found to pass right 
through a thin sheet of rubber. Experiments on oxygen 
showed somewhat similar effects, and other experiments 
showed that the air taken from a bicycle tyre which had 
been kept blown up consisted almost wholly of nitrogen, 
all the oxygen having travelled through the indiarubber 
tube. The author considers that the action is one of 
solution, the gas actually entering into solution with the 
rubber and being given off again on the outside surface. 
Electricity at Rathmines.—One evening last week 
Mr. Robt. Hammond delivered a lecture at the Rathmines 
Town Hall on “ Electricity in Relation to Domestic Use.” 
The lecture was delivered under the auspices of the 
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Electric Lighting Committees of the Urban District 
Councils of Rathmines and Pembroke. The chair was 
taken by the Right Hon. Horace Plunkett, MP. Anyone 
conversant with Mr. Hammond’s lecturing capabilities will 
bave no doubt that the audience fully enjoyed the lecture. 
We gather from the report of the lecture which has been 


sent us that, after a brief history of the subject, Mr. 


Hammond proceeded to describe the salient features in 
electrical traction, and then to give some interesting details 
on the electric lighting system now being laid down in 
the district. In this connection, he explained that over 
20 miles of frontage would soon be within touch of the 
electricity works. Also that 108 arc lamps would be used 
in the principal streets of the town, supplemented by 
incandescent electric lamps in the side streets and outlying 
districts. In the vote of thanks which was proposed to 
Mr. Hammond for his lecture, the remark was made that 
the electrical industry was still in its infancy. 


Cardiff Troubles.—The promised reports of the engi- 
neering assistants at the Cardiff station on the failure in 
the arc lighting circuits which occurred on Oct. 10 have 
at last been issued, and in the meantime other failures have 
occurred in supply, which we presume: the committee will 


wish reported on in the same way. A casual perusal of 


the reports for the October failure discloses the fact that 
the members of the staff are not working together in the 
way they should do in the interests of the undertaking. 
The reason for this is obvious to anyone who has followed 
the history of the Cardiff undertaking, and remembers the 
way in which the individual members of the Town Council 
and of the Electric Lighting Committee have interfered in 
the organisation of the department. This interference hes 
all led towards making individual members of the staf 
only responsible to the committee direct. The consequence 
of this is obvious when we see that faults which occurred at 
the beginning of October are still under discussion at the 
present time. An autocratic bead for an electric light under- 
taking is a necessity, and as soon as the Cardiff Electrical 
Committee understand this, and give Mr. Appelbee command 
of his staff, and at the same time make him solely responsible, 
the better it will be for the undertaking. 


The Philadelphia Commercial Museam.—The 
above museum was started in 1893, its object being to 
form a commercial museum to hold a part of the article 
exhibited in the World’s Columbian Exposition. The Town 
Council of Philadelphia took an active part in the pro 
motion of the museum. The objects which the Board 
of the museum have in mind resemble somewhat 
closely those of our Chambers of Commerce, but we 
gather that rather more practical work is being 
done by the Philadelphian museum. Amongst the 
literature which we have recently received from the 
above source is an interesting pamphlet on American trade 
with India.. The information given in this shows that up 
to the present the United States have not obtained any 
great share of the orders given out to foreign countries by 
the inhabitants of India. The information, however, is to 
be commended from the fact that it shows in certain instances 
exactly what the authorities in India do require. The 
section devoted to railways is particularly clear in this 
respect. It commences with a statement of the amount 
of money authorised to be spent during the year by 
different railwaye, and proceeds to give actual details of 
the recent engines which have been supplied to the different 
lines by British manufacturers. We do not say that American 
manufacturers would wish to reproduce these designs, but 
that they could obtain from them useful i as to 
the requirements of the railways, and also as to whieh 
railways are most likely to require more engines in the 


THE ELECTRICAL ENGINEER, DECEMBER 15, 1899. 747 


near future. Such information is a most useful adjunct to 
consular reports, which sometimes assume a prior knowledge 
of the country that is possessed by those who read them. 

Electrolytic Gold from the Sea.—A note in the 
American Press of the fact that the Electrolytic Marine 
Salts Company, of Boston, has now been finally wound 
up, and a last dividend of 6 per cent. returned to the 
deluded shareholders, reminds us of that swindling concern 
with which the Rev. Jernigan was connected. It will be 
remembered that this gentleman, after providing dividends 
out of capital, succeeded in getting clear away from the 
United States with the bulk of the money which he had 
received from his shareholders. It was reported that he 
had chosen Belgium as the place in which to spend the 
gold which he had successfully extracted, but from notes 
which are appearing in the daily Press just now one 
would almost suppose that he is about to start business 
in England. The fact that there is a very small trace 
of gold in sea-water, which, of course, can be extracted, 
is very apt to mislead the public to believe that its 
extraction can be financially successful. Up to the 
present the cost of the extraction has exceeded by 
many times the value of the gold so obtained. We 
notice in the Daily Mail for Monday last a gentleman 
claims to be able to extract 10lb. weight of gold from 
the sea at a cost of 6s., and yet that he is debarred 
from putting the process in hand for lack of funds. As 
his name and address are given, we presume that there 
will be'a rush of investors who are willing to provide the 
6s. for, say, half of the gold so produced. 

Electricity in Shipbuilding.—Sir W. H. White’s 
presidential address to the Institution of Mechanical 
Engineers on “Mechanical Engineering in Shipbuilding” 
is an able résumé of the art. In this address numerous 
references are made to electricity and to the way in which 
it is being used in the best-equipped shipping yards. As 
a great feature in shipbuilding machinery is the large size 
of the plant required, which necessarily means considerable 
distance between the machines, electrical driving naturally 
plays an important: part. Besides this, portable tools 
driven by electricity, such as electric drills, deck planers, 
machines for cutting out portholes, etc., can be con- 
veniently driven electrically, providing the shipyard is 
~ equipped with an electrical system of distribution of 
power. Sir W. H. White also remarks on the fact that 
in warships temporary machine shops are often required 
which can be most conveniently driven by electric power. 
The advantages of electricity for driving fans for ventilat- 
ing ships also is mentioned in the address, the author 
pointing out that casea have occurred in which the steam- 
driven fan has nullified its own action from the radiation 
heat given off by the fan engine and its connections. 
This, of course, is particularly noticed in confined spaces, 
as on ships. Although it will be remembered that at 
Dover Sir W. H. White did not speak enthusiastically 
of electrically-driven auxiliaries on board ship, he states 
in the above address that with the general adoption 
of electric light a much wider use of electric power for 
many auxiliary purposes will arise. 

Telephone Protection Gear.—A good series of 
articles is running in the Electrical Engineering and Telephone 
Makers’ Magazine of Chicago on the protection of telephone 
apparatus. The author is Mr. H. P. Claussen. In the 
issue before us he describes one of the most up-to-date 
combinations for protecting the telephones from lightning, 
stray currents from tramway work, and high-tension 
currents from other sources. In order that this may be 
done there are no less than three distinct elements in the 
apparatus. The first is a fusible cut-out, which will open 


the circuit if the current from the line wire exceeds three 
amperes. The next is a lightning arrester made of two 
carbon blocks separated from each other by means of 
a fine piece of silk or a disc of mica about -060in. 
thick. This thickness is said to be enough to just 
allow an E.M.F. of about 350 volts to leap across. 
The third apparatus is called a heat coil, and it 
is used to short-circuit the instrument if a quarter of an 
ampere should pass through the circuit for, say, three 
minutes. It consists of a small resistance coil of 25 ohms, to 
one end of which a spring is soldered with an easily fusible 
solder. The quarter of an ampere is sufficient to heat up the 
coil to the melting point of this solder, when the spring is 
released and the instrument short-circuited. As soon as 
this is done the fuse naturally blows. In connection with 
the lightning arrester there is also a fusible device for 
short-circuiting the instrument if a considerable current 
should pass through the space between the carbon discs 
One of these discs is hollow in the centre, and a small bead 
of fusible alloy is placed in the hollow. Opposite this hollow 
a hole is made in the mica disc. The heat generated by 
the passage of the current melts the alloy, which then 
makes a better contact between the blocks, causing the 
fuse to blow. A number of other protecting devices are 
described in these articles, which are worthy of careful 
attention on the part of telephone engineers. 

Electricity v. Gas.— We have to congratulate the 
editor of the Western Guardian because he has not followed 
the too common practice, even of London journals, of 
publishing advertisements for gas companies free of charge. 
We notice in a recent issue of the above paper a half- 
column advertisement from the Totnes Gas Company, in 
which the directors of the company give their views 
generally upon the comparative cost of gas and electricity. 
In criticising the figures given, we would point out that 
the advertisement in question is misleading, because of the 
way in which the different systems of gas lighting are 
mixed up. As regards the figures themselves, the 
directors arrive at a rather common conclusion of gas 
authorities, that electric light at 6d. per unit is 13 times more 
costly than incandescent gas lighting, when equal illuminat- 
ing powers are taken. This figure has come before us a good 
many times, and is faulty in that the average figures for 
electric lighting are compared with the most favourable 
figures with incandescent gas burners when the mantles 
are new. The directors do not explain how it is that if 
the comparative figures are as given, electric lighting has 
not turned out a complete failure instead of advancing as 
it is. We are then told that gaslight bas the appear- 
ance of a bright summer day, while electric light resembles 
a bright moonlight on a frosty night. Surely, if the 
directors adhere to the incandescent gas as compared with 
incandescent electric lighting, the terms applied should be 
just reversed, as nothing could be more ghastly than the 
light given off from the incandescent gas burner. The 
advertisement proceeds to quote some extracts from a 


report in the Lancet on the Welsbach gaslight system, in 


which this light was evidently compared with other systems 
of gas lighting. The conclusions are given as though the 
comparison was made with incandescent electric lighting, 
as we fail to see how the Welsbach light can be considered 
the healthiest, whatever may be said of its advantages in 
other respects. In conclusion, the directors call attention 
to the ventilating properties of a gas-burrer, but neglect 
to point out that this only occurs after the temperature of 
the upper layers of air in the room has become unpleasantly 
high. 

Constant Supply.—In the earlier days of electrical 
engineering, those responsible for the design of dynamos 
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and motors were accustomed to lay their faults in design 
on the backs of the iron merchants. If the dynamo ran 
at the right speed, giving the right voltage, the designer 
would take full credit for the result, whereas if the speed 
was too high the iron was condemned as bad. A similar 
course is now being taken by central-station engineers in 
making the coal supply responsible for all defects in the 
continuity of the supply of electricity to consumers. This 
winter has found a large number of central stations prac- 
tically unable to run the maximum loads demanded, unless 
every generating unit in the station is at work. If this 
is the case, we think the fuct that the best Welsh 
coal is unobtainable’ is no excuse for a faulty supply. 
In the recent papers on the cost of coal for generating 
electrical energy, read before the Institution of Electrical 
Engineers, emphasis was laid chiefly on the item of cost, 
but it was also made clear in the papers and discussion 
that the maximum output from a boiler cannot be obtained 
with cheap grades of fuel. Mr. Ferranti particularly 
mentioned this fact, and also said that it was of the 
utmost importance to central-station engineers to have a 
reserve of boilers when the maximum winter load was 
being supplied. Otherwise, owing to sediment inside the 
boilers and soot deposited on the heating surfaces, the 
evaporating capacity rapidly falls off. As a point in issue, 
the Metropolitan Electric Supply Company has this year 
found itself quite incapable of meeting its maximum 
demand in the evening, and has had recourse to switching 
off whole circuits in order that a fair voltage may be 
maintained on the premises of its more fortunate consumers 
who are not cut off. The real cause of this is that the 
large generating station at Willesden has not been able to 
take any considerable portion of the load. We notice that 
the secretary of the company blames the coal supply, but 
thinks that the best coal obtainable would hardly have 
enabled the boiler-house plant in the London stations to 
cope with the demand. One could, of course, blame the 
manufacturers responsible for the equipment of this new 
station at Willesden, and without doubt the company’s 
engineer will do this, but after all, the public have the 
right to expect that all such eventualities should be 
provided for by those responsible for the supply of a public 
service of electric lighting. 

A New Station at Brooklyn.—aA large new electric 
generating station is about to be opened in Brooklyn, having 
been laid down by the King’s County Electric Light and 
Power Company. We gather from the description in our 
American contemporaries that the company in question has 
now the control of practically all the electric lighting 
concerns in Brooklyn. The new works will be used to 
transmit power to various parts of the town by means of 
three-phase alternating currents at 6,600 volts between any 
pair of wires. The coaling arrangements at this station are 
most complete, as the whole of the coal-bunkers are self, 
trimming, the coal running down into weighing machines- 
through which it is passed into the hoppers of the 
mechanical stokers on the boilers. 
the East River, so that the coal is brought in by barges 
Before being put into the bunkers it is passed through a 
crushing machine in order to ensure that no large lumps 
shall interrupt the coal flow. The capacity of the large 
coal-bunker is 7,000 tons. The chimney of these 
works has some special features of interest. It is 
200ft. in height, and is supported on pile foundations. 
The outer wall is of red brick only l6in. thick, but 
on the inside 12 buttresses are built projecting inwards 
some 3ft. at the base line. Just inside these buttresses the 
inner wall of the chimney is built, and is 16in. thick. Tais 
has an internal diameter of 13ft., and is lined with firebrick. 


The station fronts. 


for 7öft. above the flues. The present generating plant 
consists of four sets of 1,000-h.p. compound engines of the 
Allis type direct coupled to three-phase generators. All 
the dynamos were supplied by the Westinghouse Company. 
In these machines the armature is stationary and the field 
rotates. The frequency of the system is 25 complete cycles 
per second. The field coils consist of copper ribbon wound 
on edge insulated by means of mica placed between the 
adjacent layers. In this way a very rigid fireproof con 

struction is obtained. The coils are secured in place by 
copper wedges driven in between the pole-pieces, and which 
are said to bave an appreciable effect in reducing circulating 


currents in the armature. From the photograpbe given in 
our contemporaries of this station one çan gee that great 
care has been taken in its design. We understand that 
all the energy from. the station will be transformed down 
and converted into direct current by means of synchronous 
converters in sub-stations. A small amount of the power, 
however, may be used when rectified for arc light cireuits. 


Mean-Pressure Indicators.—At the meeting of the 
Institution of Mechanical Engineers held on Friday last, 
Prof. William Ripper read a paper on a continuous mean- 
pressure indicator for steam-engines. The object of the 
instrument is to measure the mean effective pressure on 
the piston of engines running at high speed. In order 
that this may be done, the pressure on the forward stroke 
is measured on one gauge, while the pressure on the back 
stroke is indicated on another. The difference between 
these two gauge readings then gives the mean effective 
pressure. In the paper full illustrations are given of the 
devices used by the author to keep the pressure of the 
forward stroke divided from that on the back stroke. 
For this purpose either rotary or oscillatory valves are 
employed, driven by either a chain gearing or an ecrentric. 
The indicator used to record on the forward stroke is 
firat connected to one side of the piston and then to 
the other by means of this valve gear, while the same 
applies to the back-preasure indicator. Under ordinary 
conditions the indication of these steam-gauges would 
be constantly varying, but Prof. Ripper finds that by 
throttling the inlets by two distinct valves, one placed near 
the pressure gauge and the other near the end „ the 
cylinder, the gauges can be made to give the mean 
This mean is, however, on a time basis, and is not 
to the mean pressure as obtained from the ordinary 
diagram working on a distance ordinate. In order to sscer- 
tain how far this will render the mean-pressure indicator 
inaccurate, Prof. Ripper has carried out a large series of 
experiments to obtain the correcting factors. He found 
for instance, that on an experimental engine the average: 
difference on the forward pressure side was alightly over 
3 per cent. in favour of the ordinary indicator diagram, 
while the corresponding error on the backward pressure was 
1°4 por cunt. ‘The fiual result was that the mean pressure 
indicator read some 1 7 per cent. low. The errors introduced 
in this way naturally vary somewhat with the type of engine 
used and the cut-off, but having been once ascertained, 
it could easily be applied. Referring to the objection 
which certain engineers had to the pressure gauge as an 
accurate instrument, Prof. Ripper bas carried out experi- 
ments to show how the errors which are often found in 
commercial instruments may be avoided. His conclusions 
are that the mean-pressu:e indicator as described by him 
gave a correct record of the mean time pressure in an 
engine. The calculations which are necessary in order to 
ascertain the indicated horse-power of an engine could be 
easily ascertained once and for all, while his final conclusion 
is that pressure gauges when properly made and properly 
used may be relicd upon to give accurate readings. Of 
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course these mean-pressure indicators are useful in ascer- 
taining quickly the horse-power developed by an engine, but 
they cannot replace the ordinary indicator for producing 
diagrams from which the behaviour of the engine can be 
analysed. 


Aluminigym.—Mr. J. H. Henderson recently read a 
paper before the Manchester Society of Junior Engineers 
on aluminium as connected with electrical engineering. 
The paper in question was a good résumé of the general 
subject of the properties of aluminium and the electrolytic 
methods of manufacturing the metal. Mr. Henderson 
called attention to the fact that while aluminium was widely 
diffased throughout nature, only during the last 10 years 
had it been produced in quantity ; in fact, until electricity 
was used as a reducing agent the expense of the metal pro- 
hibited its commercial use. The following is his descrip- 
tion of the way the aluminium is produced electrolytically. 
One takes a metal carbon-lined crucible having two 
carbon electrodes, qne of which acts as anode and 
the other as cathode. In it is put the following 
ingredients : fluoride of calcium, 234 parts by weight; 
double fluoride of cryolite, 421 parts; fluoride of aluminium, 
845 parts. Three to four per cent. of a suitable chloride— 
for example, calcium chloride—is then added. With this 
sufficient alumina is put to form a very stiff mixture. 
Before electrolysis can begin, the ingredients are fused by 
means of heat, which should not exceed 1,210deg. F. The 
heat is obtained from a furnace heated by gas, coke, or 
charcoal, care being taken that no gases from the furnace 
enter the crucible. When the mixture is fused, the 
electrodes are dipped into it, the current switched on, and 
the metal is gradually deposited at the rate of 11b. of metal 
per five electrical horse-power hours. The current and pres- 
sure required varies from six to eight volts with 14 amperes 
per squareinch. The metal from time to time is romoved 
from the crucible by means of a siphon or a ladle, care being 
taken to remove as little of the haloid salts as possible. 
Another method of extraction, equally successful and more 
economical, was then described. In this other method 
similar ingredients are placed in a crucible having one 
or more vertically movable carbon electrodes, which are 
used as one or a collective anode respectively. The 
crucible, though lined principally with carbon, has 
some metal exposed to act as a cathode at the beginning 
of the process in order to generate heat enough to fpse the 
bath, after which the anode is placed so that the extracted 
aluminium acts as a cathode. The molten metal is from 
time to time run out of a tap hole into a mould and thence 
cast into ingots, or granulated by being poured into cold 
water. The same particulars as to results applies to this 
crucible furnace process also, only that not nearly so much 
of the bath is wasted in it, and the metal needs less purifying 
when molten. There are also no loss of time and money 
from the use of gas, coke, or charcoal, and of an extra 
furnace in this method. The author proceeds to deal with 


the use of aluminium as an electrical conductor, and points 


out that although the specific conductivity is not so good 
as that of copper, its low specific gravity enables it to com- 
pete with copper when the relative selling prices reach 
certain values. He gave particulars of some trolley wires 
of aluminium now being used, and of a joint which the 
British Aluminium Company were producing for such wires. 
Of the mechanical properties of aluminium to which the 
author referred we need not again call attention to here. 


Electric Light on Warships.—On Nov. 16 Mr. 
J. J. Woodward, of the United States Navy, read an 
interesting paper before the Society of Naval Architects 
and Mechanical Engineers of New York on the electrical 
plants on the battleships “ Kearsage” and Kentucky.“ It 
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seems that these two battleships use electric power for their 
auxiliary machinery to a much greater extent than any 
which have previously been built for the United States 
Navy. Even on these, however, the steam auxiliaries are 
not entirely replaced, as the air, feed, and circulating 
pumpe, the forced-draught apparatus, and the ash-hoiste 
are still worked by small steam-engines. The windlass and 
steering enginea also retain their steam driving. The equip- 
ment of electrical machinery actually installed provides for 
the following—viz.: the ship being lighted under peace and 
battle conditions; four searchlights operated ; the Ardois 
signal set operated for night signalling, and also various 
means of interior communication within the ship, such as 
battle and range order indicators, electric propelling and 
steering engine telegraphs, revolution and helm angle 
indicators, etc.; the truck lights and ship’s running lights 
operated, also portable diving lanterns; the two turrets 
containing the 8in. and 13in. guns being rotated, the 
13in. guns elevated, ammunition hoistdd for both 
Sin. and 13in. guns, rammers of 13in. guns operated, 
and special ventilation provided to blow gases out 
of bores of 8in. and 13in. guns; 10 endleas-chain 
ammunition hoists operated, eight of them supplying 
the bin. broadside guns and two supplying six-poundoer 
and one-pounder guns on the upper deck; two winch type 
of hoists operated, supplying ammunition to the six-pounder ` 
guns in the after cabins ; six deck winches being operated— 
four winches of a simple geared type with friction drum 
suitable for quick hoists of moderate loads, as in coaling 
ship, and two winches of a compound geared type per- 
mitting either the quick hoisting of light loads or heavy 
pulls at low speeds (the simple geared winches are 
especially designed for use as ammunition hoists to the 
military tops); four boat cranes being operated, the boats 
being hoisted and lowered, and cranes rotated by power ; 
the ship is ventilated throughout, including the engine- 
rooms, but excluding the firerooms, by 13 ventilating 
fans, of which 10 supply and 3 exhaust air for the 
various watertight compartments. The centering hydraulic 
mechanism used to control the steam distribution 
valve of the steering engine is automatically operated. 
The method of distribution used on these boats is the 
three-wire system with 80 volte between adjacent wires 
and 160 volts between the outside pair of conductors. 
With the motor equipment both these voltages aro 
employed, so that a greater range of speed is obtained. The 
wires used for distribution are so proportioned that lights 
can be easily run on the two-wire system when tho load is 
only sufficient for one generating set. The number of 
steam dynamos at present installed on each of these ships 
is seven 50-kw. machines, each running at 310 revolutions 
per minute. They are ranged on two different platforms 
in the engine-room one below the other, and appear to be 
conveniently accessible from the driving platforms of the 
main engines. The engines are designed for 100lb. steam 
pressure, but will work with any pressure from 80lb. to 


150lb. without trouble. The author proceeds to describe 


the switchboards in detail, and we notice that equalising 
switches are provided so that the load on each side of the 
three-wire system may he kept in balance. In wiring the 
ships, three distinct systems of supporting the conductors 
are used. In the first, they are supported on porcelain 
insulators ; in the second, conduits are used in order to 
accure better mechanical protection, while wood moulding 
is used to connect lights above the protected deck. When 
the wires are supported in porcelain, U-shaped sheet-iron 
grooves are placed over them and secured to the deck on 
each side of the wire. The mains have been subdivided 
as much as possible in order to reduce the disorganisation 
caused by one fuse blowing, 
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HEREFORD ELECTRICITY WORKS. 


Humfrys, William John (the Mayor of Hereford), is a vative of 
the city, and one of the few surviving freemen. Born at his present 
residence:in Bridge-atreet in 1842, he is the only son of the late Mr. 
William Humfrys, solicitor, of Hereford, and was himself admitted a 
solicitor in 1863. From that date until the death of his father he 
was in partnership with him under the style of Humfrys and Son, 
and succeeded to the practice, which is a very extensive one, consist- 
ing principally of family and conveyancing business. In 1893 94 Mr. 
Humfrys was president of the Herefordshire Incorporated Law Society, 
and was an extraordinary member of the council of the Incorporated 
Law Society of Great Britain. He took a very active part in the 
opposition to the attempt made to introduce a system of compulsory 
registration of titles to land, an opposition which, owing in great 
‘measure to the active resistance of the present member for Hereford 
3 Radcliffe Cooke), has not been extended to the proviuces. Mr, 

umfrys first entered the Town Council in 1890, when he was elected 
at a by-election to represent the Monmouth Ward in place of Mr. 
Beddoe, who in that year was elected an alderman to fill the vacancy 
caused by the death of Alderman Knight. In 1894 Mr. Humfrys 
was unanimously chosen to fill the office of mayor, the year being 
especially marked by the interesting ceremony of the laying up of the 
colours of the old Herefordshire coi tea in the Oathedral, in connec- 
tion with which the Mayor worthily upheld the traditions of his 
office. His second election to the position of mayor last November 
is particularly appropriate, for as chairman of the Electric Light 
Committee he has taken especial interest in the Corporation's latest 
undertaking, the formal opening of which devolves upon him in his 
dual capacity. The Three Choirs Musical Festival at Hereford next 
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September will also afford opportunities for the exercise of that 
hospitality for which Mr. Humfrys is already well known. Mr. 
Humfrys is known to be fond of literature in a more or less dilletante 
fashion, and he was an active supporter of the Bimetallic League 
and tho principles it advocates. He has for more than 20 years been 
one of the trustees of the Hereford Municipal Charities. 


Parker, John, A. M. L G. x., the city and waterworks engineer of 
Hereford, is a native of Burnley, in East Lancashire, in which town 
he was twice in succession elected a member of the Town Council. 
He was for some years borough and waterworks engineer of Bridgwater, 
where he designed and carried out the Albert-street Board Schools 
for 750 children, at a cost of £4,500; also extensions to the markets, the 

t office, the waterworks, and other municipal works. He resigned 
in 1881 on being elected to his present office. The outfall sewers and 
8 worke, the refuse destructor, extensions to the waterworks 
and markets, the Victoria Bridge, and, last of all, the electricity 
station, have been carried out to his designs and under his superin- 
tendence. He is a Fellow of the Surveyors’ Institute, and holds the 
‘surveyor's certificate by examination of the Sanitary Institute of 
Great Britain. 


Peulton, F. G., resident electrical engineer, Hereford, is the 
eldest son of the Rev. W. H. Poulton, M.A., warden of the Queen’s 
College, Birmingham. He was educated at King Edward VI. 
Grammar School, remaining there 44 years. In January, 1890, he 
entered the works of Mesars. Belliss and Morcom, Limited (then 
G. E. Belliss and Oo.), as a premium pupil, going through the 
machine, fitting, and erecting shops, the drawing office, and test house, 
attending also evening classes at the Municipal Technical School. 
In: 1896, when his term of apprenticeship expired, he remained 
in the service of the firm, being engaged on outside work. Thus 
for 10 months he was engaged on H.M.S. ‘‘ Swordfish” and Spit 
fire,” also for six months at Leeds Electricity Works, and sub- 
sequently at the Western Infirmary, Glaegow ; the Winter Gardens, 
Blackpool ; Harrogate Electricity Works; Wakefield Electricity 
Works; Olydebank Shipbuilding Yard; J. White and Co.; and 


Mk. W Jo HUNFRYS, MAYOR OF HERKFORD. 


Cowes, Isle of Wight. In March, 1898, he went to Winchester to 
fix their part of the contract for the Winchester Electric Light an 
Power Company, Limited, and on completion obtained the appoist. 
ment, from Messrs. Edmundeons’ Electricity Corporation, Limited, 
as assistant engineer under Mr. H. N. Warburton, chief engineer. At 
Winchester he had entire charge of the works, mains, laying houx 
service and meter connections, as well as the books. In Marc 
of 1899 he applied for the position of chief electrical engineer, 
Hereford, and on June 13 was selected from 54 applicants to fil 
the poset. 


The memories that throng the mind, reaching adown the 
years of time, always seem more pleasant, even if more 
solemn, when called up by the ever-changing shadow of a 
cathedral spire. Portions of those old walls ve seen the 
birth, the youth, even as they now watch the manhood, of 
the British nation. That statuary, crumbling, as it is, into 
sbapelessness could, if it might see and speak, tell of fieres 
conflicts between the marauding bands from Welsh 
fastnesses and the dwellera in the valley of the Wye; 
could tell of the building of rampart and ditch, of the 
raising of brother’s hand against brother, and fathers 
against son ; could tell also of a still more glorious revolu- 
tion in which love and not enmity became the ruling 
passion, when rampart and ditch fell into disuetude, til 


m 


> 4 


j 


uu. F. o. POULTON, RESIDENT ELECTRICAL nam 
they remain to-day only a tradition, and not a reality. 
Hereford has its Cathedral—a magnificent pile, whose history 
takes us back to those early years of Christianity, whe 
in this land a bold, warrior, freedom-loving race bore traces 
among its ranks of a Christian fervour which has never 
been excelled, even if it has since been equalled. Th 
murder of Ethelbert near here led to the founding of 
church, which subsequently blossomed out into this noble 
Cathedral. | 

It is very probable that the city grew around the 
hallowed walls of the Cathedral. Many and diverse are 
the opinions as to the origin of the name of the aty, 
though why this should be so is scarcely clear. The 
termination ford is common, and bas but one signification 
The Saxon meaning of Her-ford or Here-ford would imp! 
a “military ford,” and what more probable than 
should have been so. What if there was a migrati 
Kenchester ; is it not quite natural that the people shoud 
gather from around to dwell in and in greater safety 
under the shadow of the Cathedral walls? Yet at the time 
of the Conquest, as appears from Domesday Book, “ there 
were in all but 103 men within and without the walls 
This number, however, may be taken to refer to the owners 
or occupiers or burgesses available for military service, and 
not the total population. | 

Hereford was the capital of Mercia during the Heptarch, 
and was fortified by Athelstan with walls and six gaie. 
In 1055 Griffith, a Welsh king, defeated Ranulph, der 
the bishop, seven canons, and the inhabitants indisermi- 
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nately, and burnt the Cathedral and city. Stephen is said. 


to have been crowned in the Cathedral, and during his 
reign the Castle was constantly the scene of pillage, 
massacre, and conflagrations. From its close proximity 
to the eel It has always been exposed to the 
inroads of the Welsh, but within recent years these 
invasions have consisted of nothing more formidable than 
armies of ponies and droves of cattle, for which the 
extensive cattle market provides a convenient outlet to the 
other large centres of population. It is recorded that before 
the conquest of Wales, any alderman found riding without an 
attendant at a distance exceeding seven miles from the 
city was liable to a heavy fine, the chance of his capture 
by the Welsh involving the risk of heavy ransom being 
demanded for his restoration, which was the reason. for 
the custom. The bishop’s see was created in the time 
of Penda, King of Mercia, A.D. 680. Ethelbert was 
murdered near here at the instigation of Offa, who, 
in expiation of his crimos, built the Cathedral, 
which was subsequently rebuilt by Bishop Athelstan in 
the eleventh century, but burnt by Griffith, a Welsh prince. 
The present Cathedral was commenced in A.D. 1107, and 
added to by other prelates from time to time. The library 
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| Lighting. 

The history of improvements in lighting repeats itself. 
Early in the century it appears that strong opposition 
was encountered to the introduction of Fu so at the close 
of the century the electric light could not be adopted 
without much opposition, considerable mis representation, 
and some prejudice being overcome. In 1820 a private 
company was formed for lighting the city with gas, at a 
cost not exceeding that of oil, the capital not to exceed 
£6,000. To this there was much opposition by the tallow- 
chandlers of the city, one of whom declared at a town’s 
meeting “ that if the city difcontinued using Russian tallow 
there would be no sailors for the navy, and we should be 
invaded.” So strong was the opposition that at a meeting 
of the Town Commissioners held on Dec. 18, 1821,:the 
following resolution was passed: “It is the unanimous 
opinion of this meeting that the city should not be lit 
with gas.” This unanimity evidently began to decline, 
for at a meeting held Dec. 24, 1822, it was “ Resolved to 
light the city with gas, provided it can be done at the same 
price as with oil.” The Act of Parliament was obtained 
in 1824, and Hereford lighted with gas in 1826. The city 
has not yet been invaded, as was predicted by the worthy 
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Hereford Cathedral and Victoria Bridge from the River. 


contains some rare manuscripts, and a map of the world | tallow-chandler. The gasworks were secured by the Town 


said to be the oldest in existence. 

The area of the city reaches to 5,031 acres, with an 
estimated population at the present time of about 22,000. 
Although the city was not incorporated by charter till 
1189, when it received its first charter, dated from Weat- 
minster, by Richard I., it had for years, we may even say 
centuries, been regarded as a city governed by model 
customs. These customs are partly given in Domesday 
Book, but subsequent to the Conquest the—shall we say !— 
surviving customs at certain periods were appreciated by 
other towns, and certified copies of the customs were 
obtained by several towns upon which to base their 
respective locally legalised customs. Since its first charter 
it has received some four or five-and-twenty confirmatory 
charters at various times from various monarchs, and 
the city arms as they now appear are due to “an 
honourable augmentation” under a patent of Charles I. 
granted because of ite successful resistance under Colonel 


Scudamere against the Scottish parliamentary auxiliaries. 


commanded by Lord Leven. l 

In 1382 the title of chief magistrate was changed from 
baliff to that of mayor. In 1774 a special Act-of Parliament 
was obtained for paving; cleansing, and lighting, the rate 
not to exceed 1s. In 1816 another Act was passed for the 
above purposes and also for establishing markets. 


Council in 1872 from the company at a cost of £55,000, 
but the old works near Barrs Court Station were shortly 
afterwards abandoned, and the existing works erected at 
a cost of £30,000. Additions of various kinds were 
subsequently made, bringing the total capital cost at the 
present time to nearly £114,000, with an annual output 
of about 100 million cubic feet. 

Owing to several applications having been made by 
private companies in 1897 the question of applying for 
a provisional order for the electric lighting of the city 
of Hereford was considered by the Gas Committee, and 
subsequently by the Finance and General Purposes 
Committee, who on Dec. 14, 1897, submitted to the 
Town Council a preliminary report by Mr. T. L. 
Miller, A M. I. C. E., of Liverpool, estimating the cost of 
an installation to meet the present requirements at 
£24,196, including generating plant for 6,000 8-c.p. 
lamps connected, with -requisite feeders, 5 
mains, service connections, and roadwork. A provisio 
order was then applied for and duly obtained in 1898, 
when a special committee was appointed to consider the 
matter, consisting of Councillor W. J. Humfrys (chairman), 
Aldermen Beddoe, Boycott, Carver, Llanwarne, Councillors 
Davies, Hewitt, and Symonds (now Alderman Symonds). 
Upon their recommendation it was decided to introduce a 
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municipal supply of electricity in the compulsory area | to the market, the possible provision of such site for the 
(High Town) and also in several other central streets. “May Fair,” together with the fact that the site is some 
Numerous works were visited, including those at West- | distance from what is practically the centre of the city. 
minster, Shoreditch, Leyton, Lancaster, Nelson, Darwen, A more central site was therefore considered essential, 
Canterbury, Burnley, Cambridge, Edinburgh, and the | and after many enquiries and an advertisement in the local 
Hôtel Cecil. By this means the committee were able pers, it was ascertained that nearly an acre of land 
to inspect various methods of installations, and it is | between Widemarsh-street and the cattle market was for 
needless to say that they received every courtesy from | sale, and in view of its central situation and exceptional 
the various councils and their officials, From information | suitability for the purpose a purchase was effected at the 
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Site of Electric Light Station, Hereford. 


they were able to obtain, the committee unanimously came satisfactory price of £1,650. The city surveyor was there- 
to the conclusion that the low-tension system of distribu- | upon directed to prepare plans and specifications of a 
tion was the most suitable for Hereford, provided that a scheme, the details of which were fully considered by a 
central site could be obtained for the generating station at | sub-committee consisting of the Chairman (the present 
a reasonable cost. The question of utilising sites in hand | Mayor) with Alderman Symonds and Councillor Hewitt 
was fully considered, such as the gasworks, the cattle- | Tenders were then invited, and it was decided to accept 
market ground in Edgar-street, the slaughter-house yard, | that of the India Rubber, Gutta Percha, and Telegraph 
and the sewage outfall works, the respective merits and | Works Company, of Silvertown, to supply and fix the 
demerits of each being fully examined in detail. The gas- entire generating plant, inclusive of boilers, engines, 
works site and the sewage works site, owing to their | dynamos, switchboard, battery, and cables, but exclusive 


LONGITUDINAL SECTIO? 


BADA 


TPL ATR ere es 


' ' ' 
1 
rude j Exransow 


1 


1 


SECTION A.B 
PLAN 
Plan and Sections of Electric Light Station, Hereford. 


distance from the centre of the city, would have rendered | of buildings, trenching, and brickwork. The accepted 
necessary a high-tension alternating system with trans- | tender for the whole of the machinery was that of the 
former stations at various central positions. The danger | Silvertown Company for £11,230. 12s. 5d.; for the 
and the extra cost of this system inclined the committee | buildings, that of Messrs. W. P. Lewis and Co., Hereford, 
to confine their attention to a central station which would | for £2,241, chimney £461, and lightning conductor £50; 
allow the three-wire low-tension system to be adopted. | that of Messrs. Alexander and Duncan, of Leominster, 
The Corporation yard site had many faulte, such as bad | being accepted for the constructional ironwork for £394. 
foundations for heavy buildings, with the necessary chimney | It was arranged that the formation of the roads, the 
and machinery, and was but little less convenient as a | drainage, laying cables, etc., should be carried out by the 
central station than the two former sites. The Edgar- | Corporation workmen, which, with cost of site, meters, legal 
atreet site was objected to in view of future extensions | charges, etc., amounts to £5,600, or a total of £19,926. 12s, 5d. 
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Generating Station. 
The buildings have been erected from the designs and 
under the supervision of the city engineer and surveyor 


7ft. 6in. diameter, two only of which are provided in the 
present installation, working at a pressure of 160lb., with 
dead-weight safety valves, feed and check valves, and fitted 


ALD 


X 
IR 


a tae a 


2 
ALLA 
AN ATID ATIN 
a. ATITA 22222 28282 (AHP 
seaucl¥fasceucalliaesees 


Siok ELEVATION — — — 


SECTION 
Sections of Electric Light Station, Hereford. 


(Mr. John Parker, A.M I. C. E.). They comprise a boiler- | with Meldrum’s forced draught, Green’s economiser, etc. 
house 50ft. by 44ft., generating-room 30ft. by 39ft, and | feed pumps, and motor. 

an accumulator - room 30ft. by daft., the existing old | The chimney is situate at the south-east corner of 
printing works being converted into offices, testing-room, | the buildings, and is built octagonal in shape 85ft. high. 
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Electric Light Station, Hereford, when building. 


and workshops. The boiler-house faces the main entrance | It is öft. internal diameter, and the outside measurement 
from Widemarsh-street, and is substantially built of local | of the square base is 12ft., the foundation boing of coment 
reseed facing bricks, with Ruabon terra-cotta dressings. | concrete 23ft. square and 3ft. deep. The firebrick lining 
Spaco is provided for three Lancashire boilers 30ft, by | extends 33ft, high, with a ventilated air-space between 
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the firebrick and the outside ehaft. The cornices and Plant. 
capping are of terra-cotta. The lightning conductor is in The steel boilers (two in number) were supplied and 
duplicate with a corona, to which are attached eight points | erected by R. Taylor and Sons, of Marsden, Yorke, and 
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Station as it now appears. 


are of the Lancashire type, 30ft. long and 7ft. 6in. diameter, 
fitted with Meldrum’s patent forced-draught furnaces. The 
working pressure is 160lb. per square inch, and the water 


and a rod of copper 5ft. long with four points. The 
vertical tapes are 1}in. by jin. earthed in pits 20ft. clear 
of the buildings. hroughout the buildings the roof 


Hereford as it appears f om the tcp of the (blmney Shaft. 


trusses are of mild steel, and the covering is uf Portmadoc | feed is obtained from two three-throw pumps driven by 
slates on battens, with felt Jaid on diagonal boarding, the | Silvertown motors, an injector being aleo provided. The 
skylights and lanterns being glazed with Hopes's patent | economiser is of Green’s standard 96 tube type, fitted with 
glazing. a patent self-acting triple scraper, this being driven bya 


> 


Rp 
ih, 


THE ELECTRICAL ENGINEER, DECEMBER 15, 1899. 


755 


motor through worm gearing. The engines (two in number) 
are of the Belliss: compound two-crank type, fitted with a 
forced system of lubrication to all moving parts. Each is 
capable of developing 150 b. h. p. with a steam pressure of 
155lb. at the engine stop valve, when exhausting into the 
condenser or atmosphere, and at a speed of 450 revolutions 
per minute. The high-preseure cylinder is 9in. diameter and 


forged on solid, the.subsidiary steam-piping being of wrought 
iron, and the last bends to the engine of solid-drawn copper. 
The drain pockets, two in number, on the main steam range 
are provided with steam-traps of the Sirius make for 
automatically removing water in the pipes. The exhaust 
pipes are carried in a trench below the engine floor-level, 
the main exhaust being 10in. diameter, and is divided into 


— 
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Interior of Boiler- House, Hereford. 


the low-pressure 15in. diameter with a Qin. stroke. Each 
engine is fitted with a throttle-valve governor worked direct 
off the crankshaft, and at. the official test, when the full 
load was suddenly removed, the permanent variation was 
only 11 revolutions on No. 1 engine and eight on No. 2. 
Each engine is coupled direct to a Silvertown undertype 
shunt-wound.dynamo, with drum bar armature, giving an 
output of 440 to 500 volts and 200 amperes at the normal 


au _ 6°" 


_-_—- 


engine speed. The dynamos, when tested after a six hours’ 
run on full load, showed no signs of sparking at the brushes, 
and the maximum temperature was found to be considerably 
under the specified rise of 70deg. F. The steam consump- 
tion per electrical horse-power of each of the combined sets 
at full load working condensing did not exceed 22lb. per 
electrical horse-power hour. 

The main steam-piping is of lap-welded atee] with flanges 
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` gilvertows Dynamo Coupled to Belliss Engine, Hereford. 


two mains, each provided with a valve, one leading to 


condenser and the other leading to the atmosphere, the 
latter running up outside the engine-room wall to about 
4ft: above the roof. The condenser is of the Ledward 
evaporative type, with 160 tubes, and capable of dealing 
with 6,000lb. of steam per hour. It is fitted with a suitable 
air-pump and circulating pump, electrically driven. The 
condenser and collecting tank 25ft. by 13ft. by 2ft., 
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in cast iron, are erected outside of the building on girders. 
The feed tank has a capacity of 600 gallons. All steam, 
hot feed, and exhaust pipes in engine-house are covered 
with sectional magnesia covering, a 10-ton crane, by Messrs. 
Marshall, Fleming, and Jack, of Motherwell, being provided 
to run the whole Length of the engine- room. : 
The balancer and: booster are combined into one machine, 
consisting of two Silvertown single-horeeshoe drum arma- 
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ture S.D. 40 undertype machine, each capable, when work- 
ing as a generator, of giving an output of 100 amperes at 
any voltage between 220 and 270 volts, or when working 
as a motor on a circuit supplying current up to 100 amperes 
at any voltage between 220 and 250 volts, these being 
coupled up to two single-horseshoe drum armature Silver- 
town undertype machines, capable of giving a current of 
90 amperes at any voltage between 20 and 90 volts, the 
speed of the combined machines being about 800 revolu- 


switches and ammeters, with all the dynamo, battery, 
transformer, booster, feeder, voltmeter, and multi-way 
switches. From the ’bus bar proceed four feeder circuits, 
in each of which, on the positive and negative poles, is fixed 
an ammeter, two-way switch, and double fuse. A middle- 
wire bus bar, provided with terminals for battery, feeder, 
and balancer, is fitted, as also ammeter to indicate the 
amount of current flowing in the middle wires. Arrange- 
ment is made for connecting the middle wire to earth 
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Interior of Dynamo-Room, Hereford. 


tions per minute. The combined set is capable of being 
run for any length of time without stopping, being fitted, 
as are the main dynamo of all motors, with an arrangement 
for automatic and continuous lubrication. For starting the 
balancer and booster a double-pole switch is provided in 
the switchboard with suitable starting resistances, and four 
shunt resistances, one for each of the balancing machines 
and one for each of the boosters, are fixed with their 
switches on to the switchboard handrail, a separate switch 


through an ammeter reading up to 50 amperes. Weston 
voltmeters are fitted on the feeder circuits, and Kelvin 
multicellular instruments for the dynamo, battery, and 
booster. | T 

The accumulators are of the “Chloride” type, arranged 
in two batteries, each of 135 cells, so designed as to be 
capable of giving momentary discharges up to 250 amperes 
without sign of deterioration. Each cell is of the R type 
in glass box, and has a capacity of 660 ampere-hours when 
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Balancer and Boosters, Hereford. 


for breaking the exciting circuit of each booster being also 
provided. 

The switchboard is arranged for a three-wire supply at a 
pressure between outers of 440 to 500 volts, and consists 
of an iron frame 14ft. by 8ft. with three enamelled slate 
double panels. On the two outer panels are mounted the 
dynamo cut-outs with double-pole fuses, ammeter omnibus 
bars, feeder ammeters, two-way switches and fuses, and on 
the middle panel are mounted the battery - regulating 
switches, balancer double-pole starting switches, throw-over 


discharged in nine hours. It is also specified to be capable 
of discharging at the rate of 250 amperes without riak of 
injury. Forty cells in each half battery are connected to 
a 2l1-way battery-regulating switch on the switchboard, so 
that the cells can be cut in or out in pairs. The battery 
is mounted: on stands of seasoned pitch-pine varnished 
over, and is housed in a spacious accumulator-room, 30ft. 
by 44ft., very lofty, and well ventilated. All the cable 
connections in the battery-room are of lead-covered cable 
laid in a wooden box, and run through the wall into the 
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switchboard pit, and thence up to the board. The floor 
to the battery-room is of cement, and is drained to the 
centre for cleaning purposes. 


(To be continued. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution of Electrical Engineers 
held on Thursday evening, Dec. 7, the discussion on the 
papers by Messrs. J. Holliday and R E. B. Crompton on 
Steam Raisi ing and Cheap Fuel” was proceeded with. 
Before the discussion Prof. S. P. THOMPSON (president) 
announced that a meeting would be held the following 
Wednesday in Newcastle-on-Tyne for the purpose of 
organising a branch of the Institution in the northern 
counties. He had been asked to attend the meeting, and 
the secretary was also going officially, and he should like 
to see as many from London as possible. 


Influence of Cheap Fuels on the Cost of Electrical 


Energy. | 
Before the discussion on the papers by Mr. R. E. B. 
Crompton and Mr. J. Holliday was resumed, Mr. Crompton 
read the following addendum to his paper : 
Test made since the reading of the paper of a Babcock 
and Wilcox water-tube boiler fitted with the revolving 
grate described in the paper. 


Heating surfackbeeeeeeeeeee . . Sq. ft. 1,827 
Grate surface (7ft. long by 5ft. wide) 
chain grate stoker§r&‚rnaaa i 35 
Ratio of heating surface to grate surface Ratio 1 : 52°4 
Kind of fuel usteeeti . .. q Kind Boodyke singles 
Duration of test V Time 6 hours 
Average observed gauge pressure (atmo- 
spheric pressure 147) q T . Lbs. 16625 
Averago temperature of water fed by 
boiler, by feed pump Deg. 50 
Pounds of fuel fired (dry).. )) Lbs. 4,032 
Pounds of fuel fired per hour ..... ......... j 672 
Pounds of refuse q os 318 5 
Pounds of combustible . 15 3,713°5 
Coal consumed per square foot of grate 
peor rk n were ie. “pe 19 2 
Total waterevaporated(actual conditions) ,, 27,150 
Water evaporated per hour (actual con- 
Gitti tacsilvesecnssadiawetscevacs: 15 4.525 
Water evaporated per hour from and at 
212deg. Factor 1218. tt ʻi 5,511°45 
Temperature of saturated steam . Deg. 373 
Temperature of superheated steam 0 453 
Superbeallluu⁰ l q ‘i 80 
Water evaporated per square foot heating 
surface per houhuꝶ i . Lbs. 2°47 
Water evaporated per pound of coal, 
actual conditions (feed water 50deg. F., 
- steam. re 166 251b.) ))) . og 6°73 
Condition of oοalUn¹bt .. Very web. 
Water évuporated per pound of coal, 
assuming feed water at 212deg. and 
under atmospheric preesure. Factor, 
Ads 8 ‘i 8 197 
Water evaporated per pound of combus- 
tible, actual conditions (feed water : 
50deg. F., steam pressure 166°25lb.) ... „, 7°31 
Water evaporated per pound of combus - 
tible, assuming feed water 50deg. F. 
and steam pressure 166 25lb. Factor, 
ITT PERR ‘4 8:90 
Temperature of boiler-rooms ............... Deg. 70 
Temperature of flue gases.................. . 524 
Force of draught in inches of water Inches 0:184 
Calorific value, theoretical evaporatio 
from and at 21I2dee gg Por lb 11:33 
Efficiency heat utilised in boiler ............ Per cent. 72 34 
Efficiency heat utilised in superheater 1 2 21 
Total efficiency ........cccceseccscsrsscccsceees i 74:55 
ANALYSIS or CoAL.—Prozimate Analysis. 
Per cent. 
Gas tar, eto b . 48 
Volatile matter... < Sulphuuheee . ẽ . 25 46°78 
BOE. oS 12°75 
Fixed carbon ..,..... .......00005 45 20 
Coke .. -e 4 Sulphur esse sessesserssrossese 41 53-22 
RGN. ooun EEN 741 
100 00 
S pecifio gravity r sessa sesos secesssoesesoeo 1°30 
Weights at one cubic foot, in pounds . . . . . . . . . . . . . é 8125 


757 


Heating power, practical (pounds of water at 2l2deg. F. 

evaporated by lib. coal), by Playfair’s formula 6°90 
Ultimate Analysis. 

Carbon SE E Kd ĩ 8 — 63°43 
Ha 4'03 
% ³⁰ AA NEE 9°70 
Nitrogen ......... / E asin cauhe 1°52 
Scr) oP ar ei eerren a e e a x NTE 1°16 
Jö T 7°41 
WY T EA tive cas kd k sinassesoaveds — 1275 
00:00 

Heating power, theoretical (pounds of water 212deg. F. 
evaporated by llb. coal) ........... . ẽ . . 11°33 
Heating power of dried coal by Thompson's calorimeter... 12°87 


(Signed) TaTLocK AND THOMSON. 


Test ON No. 4 BoILER.— Nov. 17, 1899. 
Analysis of Flue Gases by Orsat s Apparatus. 
The average of numerous tests on the above-mentioned 
apparatus at an average draught of 0°184in. have given: 


12:35 p...... — CO 
err O° 
0'15 per ett iE ates CO 
and 80°25 per nnn e 2 . - E 
If ordinary air is taken to contain 20°6 per cent oxygen, 


the excess of air will be 80 per cent. over the theoretical 
quantity required. By calculation on above data and the 
temperature of the flue gases com with the tempera- 
ture of boiler-house, a loss of 1,375.66 B. T. U. — 12˙5 per 
cent. is shown. The calorific value of the fuel used has 
been found to be by application of chemical analysis made 
by R. R. Tatlock and Thomson in Glasgow to Dulong’s 
formula equal 10,989 B.T.U. 


Heat Balance. B. T. U. Per cent. 

Heat used for evaporation of water ...... 7, 8844 72°34 

Heat used for superheat of steam 24288 2°21 
Loss in flue gases per calculation, as 

indicated above . 3756 essee 12˙51 
Loss to be accounted for by radiation, 

incomplete combustion, ashes, eto. 1, 486.114... 12°94 

10, 989-00 100-00 


Total efficiency, 74°55 per cent. 


Mr. R. E. B. Crompton then said he wished to add somewhat 
to his paper. Oa p. 7 of this he gave a table showing actual 
resulte of using cheap fuels on water-tube boilers. In column 2 
of this table were shown tests made at Glasgow by the Employers’ 
Insurance and Liability Company. The results would have 
good if there had not been a great excess of air passing through 
the furnace, and great consequent heat loss through the heat 
passing up the chimney. That this could have been reduced he 
showed in his paper. He had said that the heat loss could be 
brought down to 12 per cent., and teste which had been made at 
Glasgow at his request had proved this to be almost correct. The 
coal was not quite the same as used on the previous trial, hut 
rather worse if anything, and it had only 11,000 heat unite. The 
resulta of this latter trial they had had distributed amongst 
them, and if they looked at the figures they. would see that 
there was only about 124 of the heat unite carried off with the 
gases. It would be seen that he had been too sanguine in 
supposing that he would be able to reduce the losses 3 and 4 
in the table, which he had put as low as 600 unite. Ia the 
Glasgow trial yon were 12 per cent., instead of the 5 per cenit. 
he had calculated, or about 1,400 unite. He did not despaix of 
eventually getting the figures in the third column, as the greab quan- 
tity of water in the coal accounted for a large loss, and the radiation 
losses were considerable, owing to the manner in which the boiler 
was set. He had received a communication from Mr. Dickiuson, 
the engineer of the Leeds station, in which he said he had been 
successful in using cheap fuel. The station started in May, 1893, 
and from then up to the end of that year the fuel used was slack 
coal costing 7s. It was then found that more economical resultes 
could be obtained from ‘‘ smudge” at 24. 3d. per ton, and this had 
been used for some years. During that time the price of smudge 
had risen very considerably, and smudge, which cosb 2s. 3d. In 
1894, now cost 5s. 6d. The smudge was on this account given 
up in favour of slack owing to the increased cost, and because of 
the greater draught with modern boilers. He calculated that 
during the time smudge was used instead of slack there had been 
a sufficient saving to pay for the boilers. The coal used ab first 
wasa Silkstone smudge with 9,766 heat unite and 19 per cent. of 
incombustible matter, but later it was a kind which was termed 
B smudge, having 9,428 heat unite and 23 per cent. of incombus- 
tible matter. As the price of thie kept advancing, however, it 
was found n , after trying various sorte, to use a better 
cl-ss of smudge having 12,000 unite and 10 per cent. incombustible, 
So far everything sounded well, but the effect of storage on the 
smudge was, Mr. Dickinson found, to make it deteriorate rapidly 
in calorific value. It had deteriorated very greatly after six weeke’ 
storage, and in a still greater proportion after six months. 

Prof. J. Perry said he thought the society was to be ocon- 
gratulated on having had these papers read before them. 
Electrical engineers were people who dealt in en . They 
sold energy, and questions of economy were more important 
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to them than to any other class of engineers. In thie country 
there were few waterfalle and cheap coal, contrasting greatly 
with what they saw on the summer trip. They welcomed 
any r which gave actual figures obtained in teste. He 
ag with the remarks which Mr. Crompton had made on 
furnaces, and he a that that gentleman’s furnace had a great 
future before it. The old theoretical notions were coming to 
the front again. These notions were usually pretty correct, 
bat they were not completed until someone tried to carry them 
out. ith regard to boilers, they had always said that it was 
very important to have a good combustion chamber, and if good 
combustion could not be obtained without, a combustion chamber 
lined with firebrick shoald be used. One of Mr. Thornycroft’s 
new water-tube boilers would have a combustion chamber entirely 
lined with firebrick. The heating surface was not so important 
as hydraulic mean depth of flue. The velocity of the gas in the 
flue was really the most important thing in a boiler furnace, as 
if the velocity of the gas were doubled, twice as: muoh heat would be 
transmitted, and if trebled, three times as much, and so on. A fact 
which was asually forgotten was that it was the water on the 
other side of the metal which was required to take up the heat. 
Under the old conditions, with small pressures and density of 
steam, there was great commotion in the water of the boiler. 
There was nothing like this in the modern high-steam pressure 
boilers, and there was a need for something to aid circulation. 
In the modern boilers the water was practically airless, and 
a great chemist had told him some time that airless water 
could not be boiled. They could boil it certainly, but there was 
very great difficulty experienced in heating airless water. This 
was the cause of a great deal of trouble with cylindrical marine 
boilers. One of the great merits of Mr. Thornycroft was that 
he saw the importance of having not only a scratblag action but 
a gurgling kind of circulation. Mr. Holliday had com the 
cost of evaporating with two kinds of fuel and the total cosb per 
1,000 gallons. Mr. Crompton considered the load factor, which 
was probably a most important factor. Mr. Holliday always had a 
high load factor. He (the speaker) had endeavoured to use the 
figures given by that gentleman in making some calculations for 
different load factors. These calculations he wished to . 
in the Proceedings of the Institution. His results were as follows : 


Tota, Cost 1s Pence or Evaporation YER Exnectric UNIT; 
ALSO Cost oF Col. ALONE. 


Load x Price of coal per ton- —ů— 
faetor, | — 3/6--~ | —-5/4-~ —-7/6-~:— 10'6~ —·14/6— | —.17/5— 
per cent. A. B. A. B. A. A B. A. B. A. B. 


10 256 30 2˙49 552 34 67228 81 2˙24 90 
18 |109 21110 -29110 ‘37113 47/113 860114 61 
33 53 15 56 21.59 27 63 35 65 42 67 45 
66 28 12 32 17 35 21 39 27 43 32 45 37 

~A. Total cost, B. Coal alone. 


He wished he could make a fair comparison between these figures 
and Mr. Crompton’s, but he had dealt with the total cost, while 
Mr. Crompton only gave the cost of fuel. There was one point 
only in which he could compare them with Mr. Crompton’s. In 
the last table (p. 10) in Mr. Crompton’s an they would find 
that the figures given there enabled a calculation to be made ab 
once of the amount of coal used per unit. With the 17s. 5d. coal 
with 18 and 33 per cent. load factors, he took 5 235lb. of coal per 
unit in the first case and 5°24lb. coal per unit in the second case, 
and with the cheap coal 5°17lb. in the first case and 5°15lb. in 
the: recond. The figures which he (Prof. Perry) had arrived ab were 
6·31b. and 4'6lb. with the 17s. 5d. coal and 9°75lb. and 7-2lb. with 
the cheap coal. He thought the latter figures would probably be 
nearer the actual ones obtained in a good central station. It 
would be seen from the table exhibited (and, indeed, this result 
must be arrived at even if Mr. Holliday’s figures had been very 
different from what they were), that for stations with high load 
factors it is better to use cheap coal; for small load factors, such 
as are 80 common, it is better to use dear coal; for such load 
factors as 14 to 20 per cent. cheap and dear coals are equally good 
to use. 

Mr. J. N. Sheolbred said that Mr. Holliday’s figures were very 
useful, but there was one circumstance which should not escape 
notice, and that was the conditions under which the figures had 
been arrived at. A stack of 10 boilers running all the week and 
having a mill load were not working under the same conditions as 
the boilers of an electric light station. The economy of forced 
draught was apparent in Mr. Holliday’s tables of results when a 

ood steady | could be obtalned. He thought, however, it would 
be generally found that forced draught in circumstances of a more 
intermittent character was not the success which Mr. Holliday 
had shown, and that the even temperature of the steam-supply 
pipes themselves had much to do with whether it was a success or 
not. However, they none the less had to thank Mr. Holliday for 
showing them the circumstances under which the figures were 
obtained. As rded the cost of fuel, Mr. Holliday pointed out 
that the cheaper fuels were really more economical to use than the 
high-class coals which were so much made use of in England. 
Mr. Dickinson's figures at Leeds seemed to point to the same 
result. He (the speaker) had used the same class of coal, and the 
slack Mr. Dickinson spoke of at 7s. per ton was really coal of a 
high calorific value. It had been said that a cheaper quality coal 
termed ‘‘ smudge did not give good results. That he had found 
out himself, and that ib was possible to push economy too far. 
The reason a low-prieed coal, within certain limits, was more 
economical than a high-priced one, was that the calorific value 
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did not descend in the same proportion as the market 
value. Anywhere near coalfields the coal which was about 
the middle of the range of the market had a relative calorific 


. value about three-quarters of that of the beet coal, and produced 


more economical resulte. With regard to breeze, owing to the 
great proportion of incombustible matter contained, and their 
varying calorific values, those cheap fuels did not give the 
results obtainable by middle-class coal. He might have 
unfortunate in the resultes he had obtained with these very 

fuels, but he thought that the economy of them was not in the 
steam raising, but in that of the gas producer, the object arpe 
rather to get rid of an almosb useless refuse. As to mech 
stokers, with which it was supposed that inferior fuels could be 
used, in some cases they required a better class of fuel to be provided 
than with hand firing. . 

Mr. H L. P. Boot said they ought to thank Mr. Crompton and 
Mr. Holliday for bringing this important matter before them, as 
he had long the fact that engineers did not make public 
the results obtained by them from different classes of fuel. had 
fortunately been allowed to make experiments with Welsh fuele, 
and had obtained the following figures. The coals tried were— 
Nixon’s Navigation, which came out ab 1‘02d. per unib; Ocean 
Company's washed nuts and large, ‘96d. per unit: Hood’s Merthyr 
nuts, ‘78d. per unit; Waynes Merthyr, 12d. per unit; Gelli nuts, 
‘96d. per unit; coke at 15s. per ton, 879d. per unit; Penrikyber, 
‘894d. per unit; Great Western Company’s, ‘810d. per unit; the 
usual price of good coal being 24s. per ton. The load factor and 
the price of coal would account for the figures being’ high; in 
many instances the railway rate was twice as much as the value 
of the coal, from which ib would be seen that it was advisable to 
burn the very best class of fuel, so as to pay as little as possible 
in railway freight. Taking coal ab 53. per ton at the pit’s mouth, 
and including railway rate, unloading, stoking, getting rid of 
ashes, extra capital on boilers, and comparing poor coal with 
the best class of fuel, costing 24s., he found that the difference in 
favour of the better claes of fuel amounted to as much as 184d. 
per unit. Another point which did nob receive sufficient attention 
was the deterioration of coal when stored. borne coal had not 
the same value when it reached ite destination as coal brought 
from the colliery by trucks. After s Welsh coal for a 
month, as much as 25 per cenb, of its value had been lost, while 
the same coal, and undér the same conditions, after 24 months’ 
8 e, had lost 33 per cent. of the calorific value it would have 
had had it been burnt immediately. If the works’ cost in hie 
town and those in Leeds could be compared, the difference would 
amount to quite ‘77d. per unit. Then there was the question of 
bad water. Bad water had a great effect on the cost of produc- 
tion, and many towns could Nc with experience on that matter. 
With to the remark that a disadvantage of multitubular 
boilers was that if one tube went the boiler was at onee disabled, 
he had had considerable experience of such boilere, bat: in no 
instance had he found it necessary to damp down immediately, 
and he thought it only fair to say so. He had many tubes burst, 
and in no single instance had it been necessary to draw the fires 
before it was possible to spare the boiler. 

Mr. Geipel said he joined with the other speakers in appre- 
ciating the papers, especially as the time of year was so appropriate 
to their production. Not a few stations at the present time were 
fave to face with the problem of supplying more en than they 
could with the plant installed. Prof. Perry had mentioned how 
important was the question of load factor. The results of the 
boilers which Mr. Holliday described were obtained with an almost 
stationary load factor, which they had never been fortunate enough 
to obtain in a lighting station. As there © more power 
stations than lighting stations, such a load factor might become 
more likely, but at preson they had to face a very different state 
of affaire. Mr. Holliday had said that the cost of fuel was the 
predominant cost in the production of steam. Some of the other 
speakers had shown the importance which other things had on the 
cost of steam raising. Prof. Perry, for instance, spoke of the 
bearing which capital outlay had in this respect. he boilers 
they were then considering had about 850 square feet surface, and 
evaporated only 2:3lb. of water per pound of coal with forced 
draught. He had obtained three or four times that figure. As to 
the remark which Mr. Holliday made, that the more work the 
boilers had to do the better they worked, that was what would be 
expected with boilers working so far below their power. What was 
wanted in lighting stations was plenty of steam to get over the 
peaks of the load. Mr. Ferranti bad hit the nail on the head 
when he said that ib was a neceasity to have plenty of spare. Mr. 
Boot was right when he spoke of the effect of sediment on the 
cost of steam raising. here water-tube boilers came in was 
when it was necessary to raise steam for bwo or three hours’ use. 
Ib was well known that Lancashire boilers were costly and 
wasteful in steam raising. In a paper which had read a 
few years before it was stated that for hours after the steam was 
raised the bottom of the boiler was cold. Prof. Perry had said 
that good circulation in a boiler was a necessity, and suggested 
that mechanical means should be used to produce it. They mighb 
like to know of a further means which his firm had used in actual 
practice. A diagram of it was shown on the wall. To the bottom 
of the internal flues was attached a thick rib of iron, and by the 
thermal conductivity of this rib circulation was induced in the 
water. That might appear to be a somewhat theoretical proposi- 
tion, but the curve on the diagram showed the actual results 
obtained by this means. The curve was taken from laboratory 
tests, but the results had been found to be fully attai ned in actual 
practice. With teste taken without the rib a rise of 25deg. F. 
was found in five minutes. Under the same conditions, except for 
the introduction of the bar, the heat rose to ll5deg, F. The rib 
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was simply an ordinary T iron pub on the bottom of the boiler. 


As to the use of inferior fuel, experiments had recently been carried 
out with the use of inferior fuel aa com with good fuel. One 
was a small station which used an inferior class of coal and the 
other was a large one, which, on account of the smoke, bad to 
burn good coal. The cost per unit with cheap coal was about 
He agreed with Mr. Crompton 
that coking stokers were not always successful, and caused holes 
in the fire. With spreading stokers the fire was kept fairly even, 
and a very | saving was made as compared to hand.firing ; 
while with this form of stoker very little trouble was experienced. 
He agreed with Mr. Crompton that the proper proportion of heat 
surface and grate area should be provided, but he did not agree 
with having a part of the grate outside. 
a large boiler of the Cornish type, but the power of the boiler 
was greatly increased by using an enlarged grate, the whole of the 
fire being surrounded by water. There was an interesting coinci- 


~ dence in Table V. of Mr. Holliday's paper. The depreciation was 


calculated at 5 per cent per annum ; the interest on the cost of 
the boiler was 5d., and the cost was 5d. per 1,000 gallons. Mr. 
Raworth would, he thought, call that the rule of five. 

Mr. A. J. Lawson said that some years ago Mr. Crompton sug- 
gested to them 3d. per unit as the price of electricity. Many of 
them were very much frightened then ab the price he mentioned. 
But since that time provisional orders and Bills had passed through 
Parliament, and electricity was in some cases now supplied at 3d. 
per unit for the first hour and ‘825d. per anit for the rest of the 

Nr. Crompton had done well to bring before them a paper 
to help them to produce the electricity at this figure and to make 
it pay. With regard to the adhesion of clinker to the brickwork, 
arches should be thrown right over the dead-plate. Double arches 
should not be used, and merely a dividing wall, not a supporting 
wall, As to fuels, he thought that to use fairly good coal was better 
than to use too cheap a fuel. South Hetton rough small coal, 
with automatic stoking and economieers, evaporated 8lb. of water 
per pound of coal. When using Welsh coal, however, I10lb. of 
water per pound of coal were evaporated. He wished to point out 
that it was a much more important thing to have an economical 
engine. Taking an engine and a dynamo or an alternator ot 80 
per cent. efficiency, this gave 600 watts per indicated horse-power 


of the engine, then 1} b.p. were required to produce a unit of 


electricity. If they looked at the table, they would see that an 
engine taking 18lb. of steam per indicated horse-power por 
hour would cost 201d. per unit generated with coal at 10s. 


‘With coal at 12s. it should not take more than 15ʃb., and with 


coal at 14s. should nob consume more than 13lb. per indicated 
horse · power. Some speakers had dwelv on the large grate urea 
required for North Country ooal. In practice he had not found 
this to be so. Taking a Babcock-Wilcox boiler, when rated to 
evaporate 6. 000lb. of water per hour, using North Country coal, 
et 7, 500lb. to 8,000lb. The 
water · tube boilers were very useful where steam had to be raised 
rapidly, and there was no better boiler for the purpose. 
Lancashire boilers took a very long time to properly get up steam. 
Prof, Robert Amith stated that Prof. Perry had said that economy 
was of yi arr importance to electrical engineers, because the 
had to deal with the production of energy. That was hardly a g 
reason. Every other class of mechanical engineering had to deal 
with the production of energy. Every problem in engineering was 
equally concerned with the question of economy, which was of as 
great importance in one branch as in another, except that the 
profits made in electrical engineering were not so large as in other 
lled the electrical engineer to try and save. He 
did not think Mr. Holliday was in favour of very cheap fuels, but 
rather argued againet them. Theauthor made important points when 
speaking of the extra refuse made by them and the larger aore 
and space for fuel required. The author appeared more doubtful 


when speaking of the temperature in tbe chimney, but thought 


_ that a forced draught necessitated a high temperature in the 


chimuey. It was a fact that a high temperature was usually found 
with forced draught, but he himself had not found it a necessity. 
He thought that, if the matter were carefully thought out, the 
temperature at the chimney base might be made much lower than 
usual. He thought also that in Mr. Holliday’s paper the results 
were affected considerably by the amount of feed heating, 
the feed water being heated up 225deg. F. by exhaust steam. 
Those feed pumps were usually frightful steam users. The 
figures given showed not so much merit in the steam-engine as 
the great waste of steam in the feed pumps. It was said that 
the use of the steam. for feed heating saved about 3 per cent. 
That was a very extravagant way of gaining this saving. He 
agreed with Mr. Crompton in the use of the firebrick-lined 


‘furnaces for high economy, and in the bad effect of. the excess of 


air in the furnaces. In not having an excess of air a gain was 
made in two ways—in making a high temperature at the furnace, 
and in enabling more complete combustion to take place. 
Mr. Appleby said he was surprised to tind no mention in the 
rs of the new process of treating the earthy bituminous coals 
of ae North, which had about 20 per cent. incombnatible matter, 
by oe them into very fine powder before burning. This 
method had been touched upon by Mr. Crompton in 1883, since 
when it had been left alone until 1892, when it had been taken up 
again by the Germans. The coal so ground differed from coal-dust 
entirely. The coal was milled until finely-divided and equally- 
sized particles were obtained. With the coal in this state a great 
deal of trouble was experienced in Germany owing to the draught 
carrying the small particles up the flues and necessitating almost 
constant cleaning. Ths process with ite use made ib 
imperative that there should be no break in the stream of coal- 
duet going into the furnace, and that the particles should be held 


In Frankfort they used 


in suspension until perfect combustion had been obtained. In 


Germany, with the use of this coal an efficiency of 83 per cent. 
was obtained at Magdeburg, and in Berlin a superiority of 23 per 
cent. was found to be obtained over the coal ordinarily used. A 
firm of sugar refiners in Austria by using this milled coal had 
saved 42 per cent. on their fire bill, Another point about it was 
the almost entire abeence of smoke. Considering the high price 
of Welsh ccal at the present time, and that North Country coal 
could be bought in London at 10s., he thought the system would 
recommend iteelf to electrical engineers. At one installation in 
‘the North, where they ground about 400 tons of coal per day, they 
sold it at 58. per ton. 

The Secretary then read a letter from Mr. Holliday regretting 
his inability to be 5 ab that meeting, and thanking them for 
the kind way in which his paper had been received. 

Mr. R. E. E. Crompton, in reply, said he could not hel 
returning thanks on behalf of Mr. Holliday as well as of himself. 
He did not intend to be drawn into side issues, although some of 
the gentlemen on the first night thought the question was one of 
Lancashire and water-tube boilers. This question was settled 
years ago, and it was no use dragging it up again. He only 
mentioned water-tube boilers because they were the standard type, 

ticularly for power stations, and he thought it well to say that 
oilers of the tubulous type could be used very well with the kind 
of grate he had shown. Great attention should be paid to the facb 
that if it was attempted to get proper combustion in a combustion 
chamber, the walls were likely to suffer. It was for that pur 
he proposed to use a readily removable furnace which could be 
8851 repaired. He did not know if they had stumbled across a 
fact which he had come across, and that was the enormous effect 
the nature of the firebrick had on the atility of the combustion 
chamber. A material was requived for this purpose which took and 
gave off heat with great Tapai. He himself in some cases had 
found that the materials used affected it to a wonderful extent. He 
thought that a great gain resulted from the use of softer firebricks 
instead of hard ones, as the softer ones did not melt so easily and 
ve better resulte generally. Mr. Stromeyer’s remarks were to 
be received with very great respect. With regard to the remark 
in which he stated that if the coa were pure, the cost of evaporat- 
ing llb. of water would be Id., with 20 per cent. refuse, 2ġd., 
and with 40 per cent. 44d., it was quite possible that with 
an ordinary furnace such figures were obtained, but it was 
the object of the pent papers to give some details as to how 
better results could be obtained. The figures in the addendum 
he had given them showed they had made a fair advance that way, 
but they used with these tests a fuel with a large percentage of 
incombustible material, and even then they got very fair results. 
They might not always be able to get such good results as in these 
six hours’ test, but there was no reason why they should not geb 
as good resulte for long runs. With band firing, of course, they 
could not, bub with mechanical firing it was the same, whether 
they went on for six hours or six months, With regard to Mr. 
Clark, Mr. Blount answered him very satisfactorily when he pointed 
out that he had neglected the nyaron He would like to compare 
Prof. Perry’a figures with his own, but would not tackle them just 
then. The differences, he thought, could easily be explained. Mr. 
Boot’s figures were very valuable, and would add greatly to the 
value of the discussion. He took it, however, that Mr. Boot worked 
throughout with the same boilers under the same conditions. That 
was hardly fair, as they required considerable adjustment for each 
fuel. Mr. Boot, however, had corroborated his statement as to 
the great loss in value of coal by storage, and it was true that the 
more finely divided the coal the greater the loss of calorific 
value. It was really very slow combuetion, as the coal became 
slowly oxidised. He thought Mr. Geipel was a little unfair 
on Mr. Holliday. He quite agreed that it was a splendid 
thing to force boilers e used to make a 350 h. p. Babcock 
and Wilcox boiler give 1,100 ih.p. with oil fuel. After 
the oil fuel was used a short time, however, the supply of oil 
used to run out, and its price went up. The remarks made by 
Mr. Lawson were very practical. He had given them some good 
hints as to the wey brickwork should be put into boilers to be of 
the greatest practical value. His remarks were a continuation of 
the curves which he published in his paper afew years ago. Prof. 
Smith thought they had not the monopoly of the economy 
question. He thought they had. Uatil the electrical engineers 
took up the matter and tried to cut down expenses, very little was 
done by anyone. The effect of these electrical engineers’ trials 
induced the manufacturers to put down power stations instead of 
having a row of Lancashire boilers with an engine 8 of about 
50 revolutions per minute. With regard to Mr. Appleby, 
there was a great future before the process he mentioned. 
There were, however, a great many disadvantages to be overcome 
with it. Where did the earthy matter go to? The 20 per cent. of 
incombustible matter musd go somewhere. There would, he 
thought, have to be a periodie flue-cleaning if the ash were nob 
found in the furnace. He did nob wish to throw cold water on the 
invention, but thought it deserved the encouragement of electrical 
engineers, who were purveyors of energy. 

The President then announced that a letter had been received 
from Mr. Bryan Donkin on the subject, which would be incor- 
porated in the Proceedings of the Institution, and also announced 
that the following candidates had been elected : 


Associate Members.—G. C. Berry, 28, Milton-road, Acton, W.; 
H. C. Buckmaster, 45, Hope-street, Glasgow, N.B. 


Foreign Member.— W. J. Schénau, Great Northern Telegra 
Company, Shanghai. N 


Associate, — E. H. Johnson, Victoria Hotel, Wigan. 
Student.—A. W. Barrett, 2, Pembroke-gardens, Kensington, W. 
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THE 


ELECTRICAL ENGINEER. 


ELECTRICAL TIME SERVICE. 


The attention of the members of the Institution 
of Electrical Engineers is drawn to the above 
subject by an able paper by Mr. F. Hope Jones, 
which will form a worthy addition to the Proceedings. 
The author is, however, not correct in stating that 
it will stand alone in these Proceedings, as in 1881 
the Society of Telegraph Engineers received and 
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discussed a paper by Mr. Lund on a method of 
distributing standard time by electricity. This 


paper, in fact, was referred to by Mr. Hope Jones. 


The idea of either driving or controlling a clock 


by electricity is an attractive one, and the small 


outlay required in experimenting on the subject has 
resulted in many attempts having been made in 
one direction or the other. Of these attempts 
a very fair review is made by the author of the 
paper now before us, but naturally a large number 
of the devices are passed over as failing to comply 
with first principles. Considering the broad subject 
of electrically-distributed time signals only, the 
Greenwich service takes the first rank. The signals 
sent from Greenwich to the post offices and shipping 
authorities throughout the kingdom are invaluable 
in maintaining a uniform time basis for commercial 
and other purposes. With this service, however, 
one signal only per day is given as a rule, and 
the local clocks are relied on subject to one daily 
correction. With good clocks this is sufficient, but 
this correction is not automatic, and necessitates 
a manual attention which may introduce personal 
errors. The correct time is also with this service 
sent to at the most a few points only in a town. 
The next step is naturally to redistribute the correct 
time to a large number of clocks in the town, and 
this has been done in London by the Standard Time 
Company, Limited. This company uses ordinary 
clocks, which are corrected each hour by means of 
electrical synchronising apparatus, which brings all 
the hands of the controlled clocks into absolute 
synchronism once an hour. The electrical con- 
ductors used to transmit the current for this 
purpose is also employed to deflect galvano- 
meters or to ring single-stroke bells. This 
system, which has been fairly successful, neces- 
sitates electrical conductors being maintained 
from a central office where extremely accurate 
clocks kept in touch with the Greenwich Observa- 
tory are used to transmit the hourly signals. The 
company in question is dependent on overhead 
wires for its connections, and these can easily 
become a fruitful source of error. Mr. Hope Jones 
goes one step farther and introduces electrical 
driving of dials, which but for the impulses 
transmitted would not act as timekeepers. In 
order that this may be done, he increases the 
number of impulses sent through the wires to 
one every half minute. The safety of such an 
electrical time service is dependent on three 
things, the first being the sending apparatus, the 
second the line connections, and the third the 
receiving devices. The first of these there should 
be little difficulty in arranging, as they would be in 
a central office and under careful supervision. The 
receiving devices have been carefully worked out. by 
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the author, and should not give trouble. The weak 
part in the system is the line connections, as it 
will be quite impossible with such an electrical time 
service to shut down any section of the line 
for testing purposes. We notice that the author 
proposes to connect up the receiving apparatus in 
series, and in the case of large offices to work a 
number of dials from a relay in such 4 series 
circuit. While a number of such circuits would 
radiate from the central office, it is probable that 
the clocks in one particular district would all vary 
simultaneously in the event of an interruption in 
the line wire or of a cross-circuit with some other 
electrical system. To have a number of clocks agreeing 
in error would then be worse than the present condition 
of the publio clocks in Cheapside, which seldom 
agree within three minutes. No doubt, if the author 
of the above paper takes up the question of dis- 
tribution as carefully as he has done that of the 
transmitting and receiving gear, some way out of 
these difficulties will be obtained. It seems to us 
essential that in the event of such an electrical 
service being out of order, the hands of the controlled 
dials should automatically return to twelve o' clock. 


PROVINCIAL CENTRES. 


The meeting of electrical engineers held in 
Newcastle-on-Tyne on Wednesday last to consider 


the advisability of forming a local centre for the 


North-East Coast of the Institution of Electrical 
Engineers was a most successful one, and there is 
every evidence that the petition in favour of such a 
course will receive more than the fifty signatures 
necessary. From the remarks of the President of 
the Institution at the meeting it will be seen the 
local organisations are to be subsidised by the parent 
Institution, but it is not quite clear as to whether the 
ordinary subscriptions of country members will have 
to be supplemented by a contribution to the funds 
of the local centre. The other arrangements as to 
the copyright of papers, the interest in the premiums 
awarded annually by the Institution, etc., are most 
fair, and we see every reason to believe that such 
local centres will reap great advantages from their 
relationship with the parent society. By such local 
centres the electrical engineers throughout the 
country will be kept in touch with those in 
London, and the Institution of Electrical Engi- 
neers will be able to represent the whole industry, 
as it should do, when questions of united interest 
arise in Parliament or elsewhere. | 


CORRESPONDENCE. 


“t One man’s word is no man’s word, 
. Justice needs that both be heard.“ 


FOREIGN COMPETITION. 


SIR, — I feel reluctantly obliged to reply to the further 
letter of the British Insulated Wire 8 in your 
issue of last week. 

If their first public letter on the above subject had any 
object, it was to cast discredit on Mr. Parshall in connec- 
tion with this contract, and to charge the directors of the 
tramway company with sacrificing the interests of their 
shareholders. 


Crystal Palace School of 


I have stated that the tender of the American company 
was accepted in fair competition because it was the best 
offer we received. I repeat, the work as executed is more 
favourable to the company than the original tender, and 
I am not aware that the Dublin Tramways Company have 
any obligation to disclose the details of their business to 
the British Wire Company further than was necessary for 
585 purpose of their action against the National Conduit 

mpany. 

The British Wire Company think that my knowledge 
of American electrical engineering must be very limited, 
but it is wide enough to know that the cable ways and 
cable system ot the Dublin tramways, which are all of 
American manufacture, form by far the most complete 
and perfect underground cable installation now in operation 
in the United Kingdom.—Yours, etc., 

Wm. M. MURPRY, 
Chairman of the Dublin United Tramways Company. 

39, Dame-street, Dublin, Dec. 13, 1899. 


SWITCHES AND FUSES. 


Six, — While reading your report of Mr. E. K. Scott's 
paper on “Methods of Suppressing Arcs in Switches, Fuses, 
etc., in your issue of the 8th inst., my memory carried 
me back to an attempt I made as far back as 1883 towards 
the production of a pneumatic blow-out switch. Many 
important changes have taken place since then, but perhaps 
it may be possible that you remember me calling upon 
you and submitting my sample switch fitted in this way, 
and your advice not to give publicity to the idea, as it 
might prove of some value. The switch was fitted on a 
hollow wood base about 4in. square by 2in. high, and 
inside the hollow was fixed a small pair of bellows, which 
was compressed by the switch handle at the same time 
as the current was broken, the jet of air dispersjng the 
spark in a similar manner to the switch shown in Fig. 1 
on af 729. I also remember showing the same switch 
to Mr. Gisbert Kapp, among others, but as nothing further 
was done by me in the matter, I now conclude that it was 
attempted before ite time, and was abandoned as other 
matters claimed my attention. I am sorry I haven’t the 
sample by me now, as I sold it some time with some 
old stock, and regret when I had an opportunity of 05 
it back from amongst some old electrical relics that did 
not do 80, as it would have been an interesting sample in 
the present state of development.— Yours, etc., 

London, N., Dec. 13, 1899. A. P. LUNDBERG. 


FORTHCOMING EVENTS. 


— in e 


FRIDAY, Dec. 15. 


Institution of Civil Engineers.—Ab 8 p.m., stadente’ meeting. 

Paper on “Sludge,” by Mr. B. Stevens. 
SATURDAY, Dec. 16. 

Glasgow and hiri V N Bolentifie 
Sooiety.—At 7.30 p.m., at ow, paper on Steam-Engine 
Indicators,” by Mr. A. B. Dobbie, B.Sc. i 

Turspay, Dec. 19. 

Institution of Civil Engineers. —At 8 p.m., discussion of papet on 
Combined Refuse Destructors and Power Plants, by Mr. C. 
Newton Russell; and, time permitting, papers to be read on 
The Parification of Water after its Use in Manufactories, 
by Mr. Reginald A. Tatton ; and Experiments on the Puri- 
fication of Waste Water from Factories,” by Mr. W. O. E. 
Meade-King. 

WEDNESDAY, Dec, 20. 

Society of Arts.—At 8 p.m., ordi 
„Bi- Manual Training b Blackboard 
Bloomfield Bare. F. R. I. E. A. fe 


meeting. Pap 
Drawing,” by 


on 
0 H. 


eering.—At 12 noon, inspection 
of the various departments of the achool, and announcement of 
certificates awarded by the examiners, Mr. W. Tregarthen 
Douglass, M. I. C. E., otc., presiding. 
i Tuurspay, Dec. 21. | : 
Institution of Civil Engineers.—Ab 2 p.m., students’ visit to 
the generating station of the Westminster Electricity Cor- 
porasion; and to the worka of the Shingleton Ice Company, 
eston-place, S.W. (Assemble at generating station, 
Eccleston-place, at 2 p.m.). 


| Chemical Seciety.—At 8 p.m., ordinary meeting. 
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. engineers upon the completion of the work. 
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THE ‘OPENING CEREMONY AT HEREFORD. 


Hereford covered with snow hardly conduced to the 
gaiety of a ceremonial opening of the electric lighti 
station, but the earnestness of those interested therein 
made light of weather troubles. Meeting at the Guildhall 
at noon, where the guests: were received by the Mayor, the 
next move was to the station to set the works .going, on 
arrival at which, of course, the usual photograph was taken. 

The Mayor then turned on steam to the Belliss engine, 


and then from the switchboard platform turned on tho 


lamps, amid considerable applause. Then, in a short 
speech, he congratulated the committee, the city, and the 
he labours 
of the committee and of Mr. Parker (the surveyor) had 
been both arduous creas unceasing, and he trusted the 
result might be perfectly satisfactory to all. He then 
formally declared the works open. 

An inspection of ‘the works having taken place, the 
company adjourned to the Market Hotel, at the invitation 
of the Mayor, to lunch. After the toast of The Queen,” 

Mr. Rapciirre Cooke, M. P., pope the toast of The 
Mayor and Corporation, and Success of the New Under- 
taking.” He sometimes heard Hereford called a dull city, 
but in reality it was one of the most progressive in the 
West of England. They had undertaken the supply of the 
electric ce because, had they not done so themselves, 

ability some company would. They had well 
organised and carried to success a gas undertaking, markets, 
and other works, and why should they not succeed in their 

present undertaking 1 
‘The MAYOR, in reply, acknowledged that some persons 
thought the time of commencing the work a little inoppor- 
tune, but they had the example before them of Shrewsbury 

and other places where a company had installed a station, 
and subsequently had to be bought out at a price satisfactory 
perhaps to the company, but not to the ratepayers. The 
modern improvement of Hereford began about 1853 with 
the railway; then came the waterworke—which had 
been a boon to the city—and the markets and other 
works. He did not believe in a corporation becoming 

a trading body, but thought such works as these 
should be under their own control. They all knew 
the tradition, which might be summed up in the words, 
“If you want anything done well, do it yourself.” 

Hereford was thus doing its own electric lighting, and he 
thought it would be so well done as not to come upon the 

ratepayers t? anything like the extent some alarmists had 
suggested. Indeed, he thought that in a very short time 
the work would be so far successful as not to be the 
slightest burden on the rates. 

uncillor HEWITT, in proposing “The Engineers,” 
spoke very highly of the services rendered by the sur- 
veyor (Mr. Parker), whose work in connection with the 
electric light installation would add, if that were possible, 
to his already high reputation. It was to the efforte of 
the engineers that the success achieved that day was due, 


but to Mr. Parker must be given the main credit for the 
` preparation of the plans. In carrying out the work their 


contractors (the Silvertown Company) not only carried out 
the letter of the contract, but did better, and endeavoured 
to- put their best work in everywhere. The most cordial 
relations existed between the contractors and the com- 


'- mittee. It had been thought best to give the work to one 
contractor, who thus became responsible for the. whole, 


j 


and they were able to rid themselves of any troubles 

arising from disputes: between: sub · oontractors. 

„Ine ing, Mr. PARKER said he could hardly sol 
t 


all thet dad. been said about him as his due, but thoug 


that thanks were also due to their good committee, which 
had taken any amount of trouble to visit other instaliftions, 
and then selecting the good points they saw and droppin 
those which were bad. He was glad to eay the echeme had 
been adopted at a time which -saved a large expense, as 
goon after the matter was settled. there had been a large rise 


in prices of materials. The saving thus effeeted was at least 


. 5,000, and he th 


ht they should congratulate themselves 
in having establish 


in about 7} months from starting them. So egonomically 


. and of the four-way cases about 10,700 yards. 


a record in the completion of the works 


had the work been carried ont that if realisation was 
required at once, thay could undoubtedly make a present 
profit of at least £10,000. Great praise was also due to 
Mr. Poulton, who since his appointment had carried out 
his duties intelligently and indefatigably. Thanks were due 
also to various members of his staff who had ably assisted 
him, thus rendering a clerk of the worke unnecessary. 

Mr. RUSSELL replied for the Silvertown Company, and 
expressed gratification at the way the contractors been 
treated by the engineer and by the committee at Hereford. 
He thought thanks were due more to the resident engineer 
than the contractors, to whose exertions a great deal of the 
work was so satisfactorily dealt with. | 

Sir J. RANKIN proposed “The Visitors,” and Mr. DUNCAN, 
of Leominster, responded. 

In the evening the Mayor gave a dinner to the Corpora- 
tion workmen and others engaged on the electrical works, 
which brought a red-letter day in Hereford to a satisfactory 
termination. 


GREENOCK ELECTRIC LIGHTING. 


The following detailed information with regard to 
the distribution system in connection with the Greenock 
electricity works, reached us too late for inclusion in our 
description last week. The whole of the work on the 
electricity mains has been carried out by the Callender’s 
Cable and Construction Company, Limited, who also 
supplied the lamp-posts and arc lamps. The cables were 
laid on the solid system except in certain cases where the 
Callender-Webber system of casing was employed. When- 
ever this was the case, spare ways were provided for future 
extensions, so that cables can be drawn in at any time. It 
is worthy of note that while the work was being done the 
eame firm laid down cast-iron pipes and six-way cement con- 
duits for the National Telephone Company. All the feeders 
and distributors are single-conductor cables insulated with 
vulcanised bitumen and lead sheathed. Wood troughing 
is used to receive the cables laid on the solid filling-in 
system, each feeder being laid in a separate wood trough, 
which is then run solid with genuine Trinidad bitumen, 
the whole being finished off with a hard metallic brick pat 
on the top of the trough. Upto the present there have 
been about 29,600 yards of cable laid on this solid system 
in Greenock. Five feeders have now been laid from the 
electricity works to five different points in the town. Three 
of these are two-wire feeders, the section of each con- 
ductor being a quarter of a square inch. The remaining 
two feeders are three-wire, the firat having the following 
sections, ‘4, 2, and 4 square inch; while the second is 
larger, having sections of 5, 2, and 5 square inch. 
There bas also been a large quantity of Callender- Webber 
cases laid, into a portion of which the cables have been 
drawn, and part being for spare ways. The sizes of these 
cases are as follows: three-way cases, each way 2in. in 
diameter ; four-way cases, 2in. in diameter; six-way cases, 
2łin. in diameter. Of the three-way cases there are laid 
about 3,400 yards, of the six-way cases about 3, 400 yards, 
There have 
also been laid about 2,300 yards of 2iin. cast-iron turned 
and bored pipes for the arc lighting cables, in places 
where no cases have been laid and where no spare ways 
were wanted. Altogether the amount of cables drawn in, 
including arc and potential leads, approximates about 
38,000 yards. The cables for arc lighting are single-con- 
ductor vulcanised bitumon ’/,, cables, and these are either 
drawn into Callender-Webber casing or iron pipe. 
potential leads consist of three-core ‘/,. lead-covered cable, 
also drawn into Callender-Webber casing. The Callender 
type of iron feeder and network boxes have also been used, 
and these are placed in brick pits. ae 

The contractors for the lamp- posts were Messrs. McDowall, 
Steven, and Co., of Glasgow. The base of these posts is 
cast iron, the pole being steel and the bracket cast iron 
with wroyght-iron tube. Steel tubes were used for these 
, poles, as it is intended they shall the arm for the 
overhead trolley wire at a later date. e arc lampe were 
supplied by Messrs. Brockie-Pell, and are 32-hour 
they are run off the distributors, 11 of them being in series 
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The work has been carried out by Messrs. Callender’s 
engineer for Scotland, Mr. W. Douglas. Reid; who was: 
by Mr. E. S: Harpham and Mr. Jacobson. 


— ee rae ar 


INSTITUTION: OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, Dec. 12, Sir 
Douglas: Fox (president) in the chair; the paper read was 
on “Combined Refuse Destructors and Power Plants, by 
Mr. C. Newton Russell, A. M. I. C. E. 

. dealt with the subject of refuse destruotion, 
partio in reference to its employment for raising 
stoam, gave details of 10. combined plants, the data 
of which all tended to prove that a considerable amount of 
en in the form of heat was to be obtained from the 
burning of ordinary domestic refuse. The results obtained 
from eight combined plants in England and two abroad were 
given ; the Shoreditch plant being dealt with in considerable 

etail, aw being the largest of ite kind in operation. 

The total amount of refuse destroyed during a period of 
12 months was- about 26,000 tons, of which 92 per cent. 
was ordinary domestic refuse, and 8 per cent. trade refuse, 
consisting of straw, paper, etc. The latter was practically 
useless for steam-raising. The plant consisted of six 
Babcock-Wilcox water-tube boilers and 12 refuse furnaces 
of the Manlove-Alliot type, each boiler being placed 
between two refuse furnaces, the hot from which 
were led into the boiler tubes through short side flues, each 
boiler being provided with a special grate, on which coal 
might be burned if required. The refuse, on arrival at the 
works, was carefully weighed, and: was: afterwards shot, 
without sorting, into trucke which were. raised by electric 
lifts (of which there were two) to the top platform. On 
arrival at this point the truck, which: was on: wheels 
and fitted with an electric motor, was run off the lift, on 
the overhead trolley system, to any position where it was 
desired to empty it; the refuse was then tipped into special 
charging trucks, one of which was provided for eaeh 
furnace, and which was operated from the top platform by 
means of chain gearing. The average amount of refuse 
received per day wae 84 tons, delivered between 9 a.m. 


and 5 p.m., although as much as 140 tons had been received 


in one day. It appeared to be impossible in ordinary work- 
ing to guarantee a regular supply, and it was advisable to 
provide means of storage to cope with extra large deliveries. 
This difficulty was met at Shoreditch by means of a large 
rectangular iron storage-bin fixed underthe tipping platform, 
and holding about 60 tons of refuse. The lifts and trucks 


were operated entirely by electricity. Forced air draught was 


supplied to the fires by electrically- driven fans, the pressure 
in the asbpits being lin. of water. No coal or other fuel was 
mixed with the refuse, which burnt freely, the maximum 


temperature observed being 2,500deg. F., and the average 


1,500deg. F. Considerable inconvenience was experienced 
owing to cold air rushing into flues during clinkering 
operations, the trouble being to a great extent unavoid- 
able, and called for a perfect system of dampers. The 
clinker residue amounted to 32 per cent., and was at 
present difficult to dispose of owing to the cartage from 
works to the outekirts of the town being high. The clinker 
was suitable for making mortar concrete, and when ground 


and mixed with Portland cement made excellent paving 


slabs. The works were managed on the eight-hour shift 
system, seven days per week. 
was drawn cold from storage tanks by three-throw pumps, 


which forced it through economisers placed in the main 


flues, where it was raised to a temperature of about 
200deg. F., depending upon the heat of the flue gases and 


condition of economiser. The water was then forced 
upwards into a large feed-water storage cylinder, 30ft. by 
8ft., fixed about 20ft. above the boilers, and was connected 


direct to the main steam line, and which was therefore at 


the same temperature and pressure as the boilers, which 


generate 
was: supplied for: clothesswashing. p 
baths and wash-houses adjoinin 
exhaust steam was’ also suppli . 
library, which were entirely heated from the: steam raised 
by the refuse destructor. 


e feed water for the boilers 


rs, alshough a small portien of live stem 
to: the public 
the electricity works ; 
‘to the baths’ and free 


The average cost of burning the refuse during-the:seeond- 


year of working, ineluding four furnaee men, two top men 
and one charge man, supervision: clerks, etc., cleaners and 
yard men, repairs, stores and sundries, wae 2s: 6'Od. per 
ton. The amount of electric energy absorbed in d g 
with the refuse, including electric. fans, lifts, trucks, and 
lighting, was 4:98 Board of Trade units per ton per annum, 
A number of evaporative teste had been taken, with the. 
result that with one boiler and two refuse furnaces it was: 


possible, by the burning’ of ordinary refuse; to evaporate: 
2,888lb. of water per hour from and at 212deg. F. The- 
average calorific value of various tests was 0:99.b. of water 
per pound of refuse. The heating surface of each boiler was 
1,300 square feet; the refuse grate area wae 25 square feet, 


and the coal grate area. was 27 square feet. The total 
amount of energy sold by meter to consumers was 1,031;348. 


Board of. Trade units, including 131,140 units supplied to 

the refuse destructor. The total amount of refuse- burnt: 

was 26,201 tons, and of coal consumed 1,344 tons (value 
£1,308. 14s. 8d.). The item of cost per ton for interest 

and redemption of land and plant—not usually considered 
in connection with refuse destruetorse—was a matter for 
serious consideration, aud in the case. of- the Shoreditch 
destructor plant, where land is very expensive, the-charge 
worked out at practically 1s. per ton. 


NORTH-EAST CENTRE —INSTITUTION: OF ELEC- 
TRICAL ENGINEERS: 


On Wednesday night a meeting was held in the Durham 
College of Science, Newcastle, with a view to form +a local 
section of the Institution of Electrical Engineers: for the. 
Newcastle district, embracing the counties: of Northumberland 
and Durham. The object is to draw together all local members 
of the Institution and others interested in the technical appli- | 
cation -of electricity who may be eligible- to become, if: not 
corporate members, associates of the Institution. It is hoped 
especially that the section will be useful to-local: students com- 
mencing an electrical career. There was a large attendance. 
Prof. Silvanus P. Thompson, D.Sc., F.R.S. (president of the 
Institution), presided, and amongst those supporting him were 
Mr. Fawous (member of the Council), Mr. Maomillan (secre- 
tary), the Rev. Dr. Gurney (principal of the College of Science), 
Prof. Bedson; Prof. Stroud, Prof. Louis, Mr. J. O. Snell (local. 
secretary), and many others. 

Mr. SNELL (Sunderland) announced that letters had been 
received from various gentleman who, while sympathising with 
the object of the meeting, found themselves unable to be 
present. These included the Duke of Northumberland, the 
Marquis of Londonderry, Sir David Dale, Mr. William Allan, 
M.P., the Bishop of Durham, the Dean of Durham (warden of 
the University), Sir James Joicey, M.P., Sir Lindsay Wood, 
Mr. J. W. Swan, Mr. W. T. Goolden, Mr. Samuel Storey, Sir 
Edward Gourley, M.P., the Mayors of Neweastle, Sunderland, 
Jarrow, South Shields, Darlington, and other gentlemen. Mr. 
J. W. Swan wrote that, being a native of Sunderland,. and 
having been for 37 years a resident of Newcastle, he should 
have liked to be present. It was characteristic of the pro- 
gressivenes of the North that it should be the first to wish to 
ally itself with the central Institution. Mr. Snell added that 
‘there were several other members, associates, and students of 
the Institution who, while uuable to be present, signified their 
wish to sign the memorial to the Institution which would be 
necessary before the Council could grant permission for a local 
séction to be formed. 

The PREsIDENT then addressed the meeting, mentioning at 
the outset that he had a letter from Mr. W. C. Mountain, who 
was unwell, stating that he would do all he could to help forward 
the movement. Proceeding, Dr. Thompson sketched the history 
of the Institution of Electrical Eugineers, mentioning that it 
was established in 1871. The meetings were held in London 
every fortnight or so, and at those meetings the papers which 
were read were discussed —and often very freely discussed, for the 


were fed directly from this cylinder by gravity, the water 
flowing into the boilers freely without any strain or racking 
action on the check valves. The steam generated in the 
boilers, at an averags pressure of 140lb. per square inch, 
was disposed of mainly by- the engines attached to the 


( r 


members did not hesitate to speak their minds. The Institution 
began in a simple way as an organisation of telegraph engineers, 
the only electrical engineers in the country at that time being the 
men co with the telegraphs—inland and submarine. 
After a few years others began to come in who were not tolo. 


164 
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graph engineers, and accordingly the title was ehanged in 1887, 
or thereabouts, to the Society of Telegraph Engineers and 
Electricians. As the telephone, the electric light, and other 
branches of electricity began to take a greater part in the pro- 
3 and as the membership became larger, about 1881 
they blossomed into the Institution of Electrical Engineers. 
Of the original founders two had died, and the remaining 
one, Major-General Webber, was, happily, still an active 
member of the Institution, and had expressed his regret 
at not being able to be present that evening to take part 
72 the 3 of ao E 5 For some 
wo or three years past there a growing feeling 
that it would be well to have the provincial p of the 
electrical fraternity pes a into somewhat more intimate 
relationship with the y that met in London. They had 
always had provincial, Colonial, and foreign members, and it 
had been a great panre at their meetings to see them 
occasionally and to hear them take part in the debates. They 
had endeavoured to keep the Institution as far as possible in 
touch with the outlying members—provincial, foreign, and 
Colonial—by sending out to every member, no matter where 
he might be, copies of the Journal month by month. But 
the feeling that they might to a certain extent decentralise 
their operations had taken shape within the last 18 
months. They a by being simply an ordinary 
society with no charter and no articles, and nothing 
more than the rules drawn up at an ordinary meeting. 
But for the last 15. or 16 years, at any rate, they had been 
working under articles of association, the constitution of the 
body being that it was registered at Somerset House under the 
Companies’ Acts. Although they were only a limited company 
in form, yet they were bound to work under articles of associa- 
tion. About 18 months ago it was decided to revise the articles, 
and in the revision it was felt that it would be wise, in view of 
the feeling of members both in London and the 
provinces, to insert some articles which distinctly contemplated 
the formation of local centres. Articles 65, 66, and 67 dealt 
with that matter. Having read these articles, the President 
said the rule which applied to the inclusion of local societies 
already existing did not affect Newoastle, which had no such 
society. But it would affect a society in the district of Lan- 
cashire, Yorkshire, and Cheshire known as the Northern 
on. It was very probable, however, that the Northern 
Society would be reo i as a local section of the 
Institution of Electrical Engineers. In virtue of the pro- 
visions of those articles relating to local sections, the Council 
had drawn up what he might call heads of rules govern- 
ing the creation and organisation of local centres, the princi 
of which he read. Jf that meeting decided to send a petition 
forward to the [nstitution, the Council would rejoice, but New- 
castle would not be the first to send such a petition, because a 
few weeks ago the Council hed a petition from the elec- 
trical engineers in Ireland asking that they might form a local 
section. Even before Ireland had bestirred itself in that 
matter, they had an informal request from the electrical engi- 
neers resident in Cape Town making a similar proposal. 
Indeed, the ple in Cape Town did not wait to receive the 
sanction of the Institution, but had for something like a year 
been holding informal sectional meetings. He believed, too, 
that the secretary had in a measure conspired with them by 
sending out to South Africa copies of the papers which had 
been printed even before they had been readin London. It 
had been one of the features of that Institution that it had 
tried to grow its membership, as it were—to catch the members 
while they were young, and to keep them attached to the 
Institution. They intended that all members of the local 
sections should belong to one or other of the five classes of 
members which they had. The plan to pursue was to join the 
Institution and then to be ticked off to one particular class of 
membership. They woald not require any extra membership 
from those attached to local centres. But there were expenses 
attached to local sections. It was proposed that the 
necessary ordinary expenses of the section should be met by 
the Institution subject to a limit, and that that should be done 
in the form of a grant to be fixed by the Council in advance 
when it came to consider its budget for the year. The manage- 
ment of the section was to be in the hnids of a committee 
chosen by the section, consisting of chairman, vice-chairman, 
hon. secretary, and not fewer than six members ; the chairman 
to be a member, and the vice-chairman also either a member, 
an associate member, or an associate of the Institution. The 
election of the hon. secretary rested entirely with the local 
committee, and such person might be of any rank above that 
of student. All that the Coancil wished in the matter of the 
election was that it might be as near as possible that for the 
time of the election of the Council itself. In order to keep a local 
section as far as possible in touch with the Institution, it was pro- 
vided that the chairman of each local section should be ex officio, 
and during his year of office a member of the Council in London. 
It was the intention that all the papers read in the 5 in 
London should be sent down as soon as convenient to the local 
sections, so that there should be a chance of di ing them 


wherever there was such an organisation as was pro But 
they also hoped that, in addition to papers that might be sent 
duwn from London, there might be papers prcduced and read 


locally. If that were so, it was only right that some kind of 
rule should be laid down to govern the ownership of such 
apers. All papers read hitherto had become the copyright of 
he Institution. It was now proposed that the local committee 
should be the authority for the acceptance or rejection of the 
papers or communications that were to be read at the meetings 
of a local section, and it was also laid down that all papers 
or communications read at a meeting of a local section 
should become the property of the Institution, which should 
have the prior right to publish them in its Journal, but that if 
the right was not exe within a reasonable time, then the 
copyright should revert to the reader of the paper. The 
President then dealt with the subject of premiums to readers of 
papers, and said that last session about £120 were awarded in 
premiums to readers of papers. All the papers read at 
students’ meetings were eligible for students’ premiums, and 
would rank for all pu with the papers read in London. 
The wish of the Council was to promote the science of electrical 
engineering, and the industrial and professional p which 
the Institution stood to represent. To all of the members of 
every class they gave every year two things—the Journal 
of the proceedings, and also to every class, including the 
students, a bulky volume of Science Extracts. very 
member of the Institution received each year literature 
for which outsiders had to pay 44s. All the members of 
the local sections might come to the meetings of the Institu- 
tion in London, where they would share in every privilege of 
membership, including the use of the library. They had 
accum the nucleus of a building fund, and hoped soon to 
get a site for the permanent home of the Institution. Only 
on Tuesday the Finance Committee of the Institution, review- 
ing the position for the year, found that the Institution was in 
this delightful position: that, whereas their income in 1898 
had been about £3,950, the income up to the present time in 
1899 had been £4,999. With an income of £5,000 a year they 
were able to hand over to the credit of the building fund no 
less than £1,439. 

Mr. J. H. Hotmes (Newcastle) moved the following resolu- 
tion: That a memorial be nanos by local members to the 
Cuuncil to grant the formation uf a Newcastle and district local 
section according to the articles of association.” He said that 
the members who lived in the country often wished they 
could attend the meetings of the Institution in London more 
frequently, but the distance rendered it impossible for them 
often to avail themselves of the privilege. - There was in that 
district a very considerable and increasing number of persons 
interested directly or indirectly in the application of elec- 
tricity to purposes of . and in its other modes 
of application, and he thought they should not find 
it difficult to obtain the requisite number of signatures to 
the petition. He did not know where they ma to get 
50 signatures in Cape Town, but he thought they should have 
no difficulty in obtaining that number in Newossele and district. 
If there were gentlemen present who did not belong to the 
Institution, he would like to encourage them to join and to reap 
the benefit to be derived from joining. He thought the rales 
drawn up for the organisation of local sections could not well be 
improved upon. They could not do better than petition the 
Council for permission to form that suggested local section. 

Mr. J. A. JECKELL (South Shields) seconded. He felt sure 
it would be to the benefit of electrical science generally that 
they should support that Institution because members in the 

rovinces who were interested in electrical science had very 

ittle opportunity of taking a direct interest in the meetings in 
London on account of the distance. He was sure that that 
district was one in which electrical distribution of light and 
motive poner and kindred schemes would come very much to the 
front. He referred more particularly to what oompanie were 
now proposing to do in the neighbourhood. It was well known 
that there were several proposals before Parliament to supply a 
large auiount of power, and they might expect a very large 
development in that neighbourh of electrical science 
enerally, which must necessarily employ electrical engineers. 
at was perhaps one of the most pushing neighbourhoods in 
that direction that there was in England, and it was one that 
promised most advantageous opportunities for a branch of the 
description ested. 

The resolution to petition the Council to grant permission to 
form a local section was then put and carried unanimously. 

Mr. Fawcus (member of Council) moved a vote of thanks to 
the Rev. Principal Gurney and his associates (Profs. Stroud, 
Ferrier, and Weighton) for the facilities afforded for the holding 
of the meeting. He said he was one of the original founders 
of the Northern Society, which had its headquarters st 
Manchester, and which, he believed, was now about to 
amalgamate with the Institution of Electrical Engineers. 
The Institution was willing to take them ander its wi 
and they were willing to come into the fold. New 
was a contre that was probably quite as able to support a local 
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section as was Manchester. They had in the neighbourhood of 
Newcastle most important electrical works, which seemed to go 
on increasing, and which, he should think, employed as many 
electrical engineers as did the works at Manchester, or nearly 
so. At Manchester they had a membership of about 200, and 
he thought it was very likely they would have that number on 


Tyneside before very long. The value of such a branch was, ` 


he thought, obvious to all. There were very few who could 
attend meetings at such a distance as London. 
The resolution having been carried, Prof. Stroup replied. 
The PresiDENT said it had been suggested that while so 
many gentlemen were present a provisional committee should 


be appointed. l 
The following were appointed a provisional committee : 
Messrs. J. H. Holmes (Newcastle), . C. Mountain (New- 


castle), J. A. Jeckell (South Shields), Gerald Stoney (New- 
castle), A. W. Heaviside (Newcastle), J. F. C. Snell (Sunder- 
land), C. D. Burnett (Carlisle), and the Hon. Charles A. 
Parsons (Newcastle). 

The PRESIDENT said several members of the Council regretted 
being unable to come to that meeting. These included Mr. 
Ferranti, Prof. Carey Foster, Mr. Crompton, Mr. Robert 
Hammond, Mr. Mavor (Glasgow), Sir Wm. Preece, Mr. J. W. 
Swan, Mr. Campbell Swinton, Mr. Herbert Taylor, Mr. Arthur 
Wright, and others. 

r. SNELL said the petition to the Council lay on the table, 
and they would be glad if gentlemen present would sign it. 

Prof. Stroup moved a vote of thanks to Prof. Thompson. 
As an old student of Prof. Thompson’s he was familiar with the 

t enthusiasm the professor put into everything he took in 
and, aud the start he was giving to that local section would 
do a great deal to make it a success. So far as North Count 
electricians were concerned, it was certain they would do their 
utmost to further it. He hoped that college might be instru- 
mental in providing the rooms for the meetings of the section. 

The motion was carried, and Prof. THompson having replied, 
the meeting ended. l 

The petition was very largely signed. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solation 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when murking the relative values of these answers. All 
formule must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. Questions may be sent at any time. 


QUESTIONS. 

227. Show how the total inductance in henrys of either a three- 
wire overhead or a three-core underground cable may be 
calculated for a triphase current of known perindicity and 
amperage. State the inductance for each line wire.— 
PoLyPHass. a : 

228. Boilers and steam-pipes, etc., are usually tested by water 
pressure. What advantage is there in this case testing with 
ateam pressure —F. B. A. 


i ANSWERS. 

Question No. 221.—Are there any recognised rules for rating 
the capacities of switches and fuses? Should a five-ampere 
200-volt fuse be designed to break circuit without injury 

to itself when ‘‘shorted” across a 300-volt machine? 
How many per cent. overload in pressure and current 
should a good switch be capable of opening without 
continued arcing ? l 
Best Answer to No. 221 (awarded 10s.).—As far as the 
writer knows, there are no rules which come under the 
heading of “ recognised ” as regards the rating of switches 
and fuses. It is difficult, indeed, to see how there can be 
any rules of the kind. The rating of a switch is generally 
determined by the contact area between the jaw and the 
bar. It has been the writer’s practice in the case of 
switches where the bar was of brass or copper, and the jaw 
a laminated one, built up of strips of about No. 16 gauge 
copper, and therefore fairly springy, to make 400 amperes 
per square inch the noraa rating. In this switch a very 


good contact was obtained owing to the construction, but 


in other cases, where the jaw was of brass, and much more 
solid, the rating was only 75 amperes per square inch, and 
in many cases the former switches kept much cooler than 
the latter. The writer has heard it given as a rule that 
five to ten square millimetres per ampere should be 
employed i. e., about 65 to 150 ampores per square inch. 
This does not set any very definite limits, and, as already 
stated, the rating of a switch depends entirely on its form 
and the material out of which it is made, and—also a very 
important point—the skill of the man who makes it. All 
depends practically on the goodness of the obtainable 
contact. 

As to how much overload a switch should be capable 
of harmlessly opening, it is almost equally impossible to 
say anything definite. So much depends upon the purpose 
of the switch—that is to say, one switch may be perfectly 
“good” and yet be able to stand only, say, 20 per cent. 
overload, while another may be also “good” because it 
stands 100 per cent. For example, a main dynamo switch 
should be able to stand a much greater overload than a 
small circuit switch, simply because so much more depends 
on it. If there is a chance of great overloads coming on a 
switch it would be better tomake it open automatically, and to 
do so before a very great overload is reached—at most, say, 
about 50 per cent. This is all very unsatisfactory, no doubt, 
but actually nothing more definite can be given. 

As to fuses, there is quite as much difficulty in getting 
any definite information, and for the determination of sizes 
it is the usual custom in practice to work by experiment. 
Even if one series of experiments be made, they will be 
practically no guide for another set of fuses of different 
ty pe. The way of mounting the fuses makes a great 
difference. If the same fuse is mounted on two different 
types of blocks, the fusing current will be entirely different 
in the two cases. This makes it impossible to lay down 
any rule. It is evident, of course, that the greater the 
E. M. F. the greater must be the fuse length, owing to the 
necessity of prohibiting an are; and also the length should 
be gréater with increase of current at thesame E. M. F., because 
the energy broken by the melting of the fuse is greater with 
increase of current, and therefore a fuse length safe for 
50 amperes may be quite unsafe for 150. The fuse must 
not have a smaller section than is necessary for quick action, 
otherwise the loss of voltage in the total number of fuses 
in an installation may be a serious matter. The question 
of melting point of fuses is also indefinite. The general 
rule is that they should melt at about 50 per cent. above 
normal current. And certainly, if there is any danger of 
300 volts coming on a 2C0-volt fuse, the fuse ought to be 
designed to melt without arcing dangerously. But here 
again it is quite impossible to say whether such ought to be 
the case or not. It all depends on circumstances, and 
practically on nothing else. l 

The following figures are from tests: 


2 layers of zin. x Olin. x 34in. gap, lead fuse melted at 12 amperes, 
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It will be seen that the fusing current is not proportional 
to the number of layers, because the layers were put close 
together, and hence the cooling surface was practically the 
same in each case. Therefore, for fusing, the same amount 
of heat was needed, and as the heat is proportioual to 
resistance and square of current, it is evident that if heat 
is constant the current must vary inversely as the square 
root of the resistance. Siugle round wires may be taken 
as fusing at currents which are given by C= a di, where C 
is amperes required to fuse the wire of diameter d inches, 
and a is a constant which is given as 1,800 for pure 
tin, 4,860 for platinoid, and 11,680 for copper in 
a price-list of the London Electric Wire Oompany. 
These figures will be altered naturally if very large fuse 
blocks are used, where a will be higher. If the fuse is very 
short, a will be higher also. An approximate rule gives 
l}in. gap for voltages up to 150 or 200, above that, the 
gap should be din. to 4in. according to circumstances. It 
must always be noted that particulars of fuse teste are quite 
unreliable unless very definite particulars are given as to 
mounting, ete. 

In a word, then, there are no “recognised rules” for 


ee u 


fuse is to be actually used.—T. O. 


Answer to No. 221 (awarded. 5s.).—Each manufacturer 
probably has his own rules for the capacities of switches 
and fuses. With regard to the former, 400 amperes per 
square inch of rubbing contact should not be exceeded, but 
for the arms. 1, 000 amperes per square inch of sectional 
ares might be used, though. for small sizes.the question of 
mechanical strengh would probably demand a larger section. 
With regard to fuses the length of break is more important, 
For low voltages it must be long enough to prevent the 
fuse wire being rapidly cooled down by conduction. to the 
contacts. For 100 volts a break of Lin. is sufficient for small 
currents, but for main fuses a greater length is necessary 
on account of the ae quantity of metal volatilised. For 
high-tension work the length of break for main fuses 
becomes considerable, unless some. special method. is 
employed to break mechanically. any arc formed. Thus 
for 2,000 volta a break of 30in. is not too long for a 
main fuse, unless arrangements are made to quench the 
arc by an infusible powder, or under oil. The Institution 
of Electrical Engineers specify that switches and fuses 
should be capable of opening the circuit safely with 
50 per cent. excess current over the rated current on a 
circuit of potential 50 per cent. in excess of the normal. 
Hence, if of good design, the 200-volt fuse in questiou 
sbould be capable of safely breaking. the circuit when 
shorted-across the 300-volt machine.—H. R. C. 

[N.B.—The Institution of Electrical Engineers’ specifica- 
tions for fuses and switches are, we believe, based on the 
rules ofi the Manchester electricity department. It must 
be remembered that: the. duties of both switches and fuses 
include: the: breaking of the circuit under exceptional 
conditions; and that they must. do this without injury to 
themselves: Hence it often ocours that the power to act 

undef exceptional conditions determines: the rating of 
a switch or fuse—Ep. F. E.] | 


Question No. 222.—What are the economic objections to throttle- 
valve governors, and how are these overtome bythe use 
of -expamsien: governors ? 
Best Answer to No. 222 (awarded 10s.).—Threw reasons 
may be given as drawbacks to the application of the throttle 
overnor from an economical point of view: (1) de 
Rade to a redaction of the initixl steam ure, whi 
obviously reduces the range of expansion ; 5 the throttle 


- 


STEAM PER 


ENGINE 
Fig. 1.—Curves of steam conmm perhoree-power hour for a simple 
Dotted curves when throttling, Porites curves when using variable 5 


valve; mus df. necessity (ar applied i at Ne be- placed 
ves 


LOAD ON 


further away from the: cylinder than: controlled / by 
the variable- expansion governor—henee the former cannot 


act so promptéy; in 5 wich, a falling 


load; (3) the cut-off must be made safficiently late as to 
ensure being able to carry the full load with, it may be, a 
low: boiler pressure — therefore, throttling must generally 


take place at even full load to allow for inequalities of. 


boiler pressure, and thus we: have the same drawback as 

iven above over again. The two diagrams given fairly 
indicate the steam consumption per hour when governing 
by: throttling and variable expansion in the cases of a 
simple and: nd engine. 
full, or nearly full load, the variable expansion- governed 
engine gives the moat economical resulta, but at low loads 


the initi 


It will be noticed that for. 


theshrottle- governed engine. is better in · this respees. This 
is equally. true for: the simple or the- compound-engina 
Attention may be drawn, however, to the- cleseneseof the 
lower curves in the second diagram, which: simply. meam 
that for compound engines with a high mechani ieney 
(such as a Belliss.”), there is. practically nothing to choose 
between the. two types of governors at or about full load; 
and at low loads the: throttle : gives the: more 
economical resalte Tho drawbacks to- throttling: are, 
therefore; we- find more apparent than real. By i 
the steam is wire-drawn, and: slightly superheated in son- 
sequence, which reduces the. initial condensation in ths. 
cylinden As we increase the cutoff by the: variable- 
expaasion governor fon lighter loads, the: initial condensa- 
tion increases: We should‘not.run aa engine at light‘loads: 
for.econemy: thus the last remark may not be of much 
importance. 


STEAM PER H POWER 


LOAD ON ENGINE 


Fig. 2 --Curves of. steam om pee borse-power hour fur a 
5 Dotted jarene era er a fulf itne- curves when ire ving 
expansion. 


A study of the curves may suggest a combination of both 
forms of governors to obtain the best results, the throttle 
vernor only coming into. operation for the lower loads. 
his would assist in ego eng the variation of temperature 
in the two cylinders of the compound engine, and. by coa- 
trolling the admission valves to both cylinders even better 
results may be obtained than by controlling the bigb- 
pressure cylinder valve alone. The same result. may be 
very nearly obtained by the variable expansion- governed 
engine by restricting the opening of the steam-port for 
early cut-eff. This will lead to throttling at the valve port 
itself, and thus give the combined result so desirable. 
When the variatlo-expausito governor controls the same 
valve fer steam and exhaust, the. position of release and 
compression are altered with the load, and causes the con- 
pression - to increase ae the load decreases. Although this 
mitigates the ill effects of clearance in the. engine, still the 
compression may become excessive on extremely low loads, 
which is detrimental to even turning effort. This may, 
however, be avoided by adopting two valves, the first con- 
the steam admission- and: exhaust; and: the. othe 
the release’ and‘ compression; and‘ by the governor only 
operating on the former valve.— D. P: 


Answer to No. 222 (awarded bs.).— The easential-difference 
between throttle and expansion governing is that in throttle 
governing the ratio of e ion is: kept constant, while 
pressure is varied by throttling to suit the load, 
while in expansion governing it is the initial pressure that 
is kept. constant, while the ratio of: expansioniis altered. to 
suit the load. The effect of these differemees is: easily seen 
from Fig. 1. Let ABCD E be the indicator: diagram af 
the engine at full load, A E being the fall stop-valve 

ure. Now, suppose the engine is put to work.at half 
oad, then, if we are governing on the. throttle, and the 
effect of cylinder condensation, etc., can be assumed to 
remain the same, the indicator diagram becomes A’ B’ C’D E, 
in which every ordinate P’ N is exactly half the correspond- 
ing ordinate PN of the former diagram.. The steam bas 
been wire - drawn, so that its initial. pressure, instead 
of being. A E, is A’ E, while the ratio of expansion, 
AB remains the same. Produce the carve B' C' baek- 
wards till it meets the line AB in F. Then we see that 
if we had admitted steam to the cylinder at the full 
pressure, and. taken the cut-off at F, we should have 
obtained the diagram A F B CC D E, and we should 
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have used exactly the same amount of steam as we did 
to obtain the diagram A B C DE by throttling. So 
from this given amount of steam, by altering the cut-off 
and keeping the initial pressure normal, we obtain work 
represented by the area of the diagram A F B C DE, 


while by throttling we only obtain the work represcuted 


by the area of the diagram A’ B' C D E. Hence when on 
half load with expansion governing we need only admit 
the amount of steam represented by A G, so that area 
AG HD E equals area A’ B C' D E; 20 that the ratio of 
the amount of steam used at half load, when governing on 
the throttle to that used when governing on the cut-off, is 
A F: A G or A’ B': A! G'. The loss on throttle governing 
being due to the fact that by lowering the initial pressure 
of our steam to A’ E, when we had heated it up to a 
pressure A E' in our boiler, we have practically thrown 
away a quantity of work represented by the area A F B' A’. 


POLS SURE. 


c 
c 
H 
D 
>‘ 


So much for the theory. Judging from the diagram, we 
ought to get an economy of something like 25 to 30 per 
cent. at half load by using expansion governing ; in practice 
nothing approaching to this is ever obtained. The reason 
is not far to seek. When expansion governing, we admit 
dry steam at a pressure A E and exhaust it at a pressure 
H B, and consequently have a big range of temperature in 
our cylinder—assume it is 200deg. hen throttle govern- 
ing, if we admit dry steam at a pressure A’ E, and exhaust 
it at a pressure C D', we have a much smaller range of 
temperature in the cylinder, probably about 140deg. So 
the cylinder condensation will be considerably less in the 
case of throttle governing. In addition to this, we know 
that when dry steam is wire-drawn it becomes superheated, 
so that if the steam at the pressure AE’ was dry the 
steam when throttled to a pressure A’ E will be super- 
heated, so that when it is admitted to the cylinder it will 
have considerably warmed up the walls of the cylinder 
before it loses sufficient heat to become reduced to the 
condition of dry saturated steam at a pressure A’ E’; hence 
the virtual range of temperature in the cylinder, as affecting 
condensation, will not be 140deg., but perhaps only 90deg , 
so the condensation will be much less in the case of throttle 
governing than in the case of expansion governing. 

The actual saving due to expansion governing depends, 
then, on the whole design of the engine—the speed, thenormal 
ratio of expansion, whether the engine is triple, compound, 
or single, whether it is steam jacketed, initial pressure, 
whether the steam is original saturated or superheated, 
etc. As to the effect of these generally, we can see from 
the present engine practice which is the best to employ in 
any given case. nerally speaking, in large slow-speed 
engines with varying loads, or when intended to work at 
low loads, expansion gear is used. With small single- 
cylinder and with high-speed engines, throttle governing is 
used. Willans found with his engine that throttle govern- 
ing was better at high loads and expansion at low loads, 
but in any case the setting of the valves and sundry details 
are likely to influence any test very considerably, so that 
unless great care is taken untrue results are likely to be 
obtained.— R. S. W. 


Anstoer to No. 322 (awarded 58.).— On considering this 
question it will be found that there are practically no 
economical objections to the throttle governor, and that in 
some instances this type of governor has been adopted in 


preference to the expansion type. From the point of view 
of economy throttle-valve governors are somewhat wasteful, 
since the process of throttling is irreversible in the thermo- 
dynamic sense. This objection, however, is lessened by the 
fact that the wire-drawing of the steam dries and some- 
times superheats it, and consequently reduces the conden- 
sation which it suffers on coming into contact with the 
chilled cylinder walls. This dryiug effect increases as the 
load decreases, Again, since the ratio of expansion is 
kept constant, there will not be a 3 much greater range 
of cylindor temperature at low load than at full load. The 
practical advantage of this is that the initial condensation 
is not so liable to become excessive at low loads as when 
the governor acta by varying the ratio of expansion. 

From tbe fewness and simplicity of parts and the care 
with which they may be perfectly balanced in regard to 
steam preesure and friction, throttle-valve gear is more 
effectively and promptly controlled by a governor than is 
the case with automatic slide-valve governing. It thus 
appears that the only objection to the throttle governor is 
more of a theoretical than a practical one, owing to the 
fact that the drying of the steam by throttling is beneficial. 
Below are given some results of a trial of a 250-i.b.p. 
Belliss high-speed engine, and from these it appears that, 
in this case, the better economy is obtained by throttle 
governor. 

CoMPARATIVE TRIALS OF 4 BELLINS 250-11. J. Hicu-SPrep 


CompounD ENGINE.—Boiler pressure, 150lb. per square inch. 
Condensing. 


Expansion Throttle 
—— governor. —— | —— governor. — - 
Ff A Full.] § | 4 1 Full. § | 4 | 1 
Mean I. H.ù̃ . 2409161 099 075 323541522950 66 2 
PE 213 0132 8'77 85/53-0213 132 277 8053 0 


+? 


Combined eff. Tür. . . 88 ˙3 82˙478˙5070 3| 90-4] 86-8081 · 9 80 0 
Water per e. b. p hour lbe. | 21:5 22 028 U 34 3 21 0 21 7[25-6!28 4 


— —— — — 


The fact that the efficiency of this engine with the 
throttle governor is greater than the efficiency with the 
expansion governor, makes the saving in steam per electrical 
horse-power hour at low loads considerable. A littlecalculation 
will show that the saving per indicated horse-power hour 
at all loads varies from Olb. to 1 4lb. of steam, the advan- 
tage in this instance being with the throttle governor. 
Generally it is usual to use throttle governors on small 
5 and expansion governors on large ones. 


LEGAL INTELLIGENCE. 


BLACKPOOL TRAMWAYS AND OMNIBUS COMPETITION. 


In the Queen’s Bench Division, on Tuesday, Justices Darling 
and Channell, sitting as a Divisional Court, had before them the 
case of the Queen v. the Mayor of Blackpool, ete. (ex parte Lucas). 

Sir Robert Reid, Q.C., in stating the case, said that at the end 
of the last sittings Mr. M’Call, Q.C., obtained a rule calling upon 
the mayor, aldermen, and burgesses of the borough of Blackpool 
to show cause why a writ of mandamus should not issue command- 
ing them to hear and determine a matter arising out of an appli- 
cation made by Mr. Lucas for licenses for five omnibuses. The 
Corporation issued licenses for omnibus and vehicular traffic 
within their borough, and of which Mr. Lucas held eight in 1898. 
These had now been diminished to three, and he asked for an order, 
principally upon the suggestion that the Corporation, who are 
the owners of the tramways, refused to grant the licenses so as 
to avert competition between omnibuses and thetramcars. It was 
also contended when the rule was granted that the tramways 
did not offer sufficient accommodation for the uses of people in 
Blackpool. 

In giving jadgment, Mr. Justice Darling said that the rule 
must be diecha The Corporation found themselves in a 
difficulty owing to the somewhat conflicting intereete which they 
had to consider under the exercise of the powers conferred upon 
them by Parliament, but if they were actuated by any considera- 
tions in not licensing omnibuses which ought not to properl 
influence them he thought the mandamus should go. He did 
think, bowever, it had been made out that the Town Council refused 
to license Mr. Lucas s omnibuses because they were actuated by con- 
siderations which ought not to have influenced them. Parliament 
had confided to very numerous legislative bodies the right of 
deciding such questions as the licensing of these omnibuses, and 
Parliament had sanctioned the entry into trading adventures by 
such bodies as the Corporation of Blackpool. It might be that 


a 


768 THE ELECTRICAL ENGINEER, DECEMBER 15, 1899. 


Parliament would consider whether these bodies should continue 
to have jurisdiction which might conflict with their own interests, 
because it was perfectly obvious that the kind of suspicion that 
had arisen in this case must be felt by all competing traders where 
the very persons competing with them had the power of putting 
them to a disadvan The decision has been arrived at by a 
large majority uf the Council, and there was nothing to show they 
were not acting according to the rules of reason and justice. 

. Justice Channell concurred, and the rule was accordingly 


Mr 
discharged, with costa. 


MAHER v. THE CORPORATION OF LIVERPOOL. 
Eleetric Car Accident in Toxteth. 


At the Liverpool Assizes last week, before Mr. Justice Phillimore 
and a ape Jary, n Ta bt to 5 es for 
personal injuriée sustained, as , by reason of the igence 
of the servants of the Corporation. The defence was a denial of 
negligence. Mr. Leslie Scott appeared for the plaintiff and Mr. 
Horridge appeared for the Corporation. 

The Plaintiff said that as he stood on the step ready to alight 
at the accustomed place, the car gave a sudden jerk without 
stopping at all, and went ahead rapidly. The effect of the jerk 
was to throw him backward and then forward, with the result that 
he was thrown on the road, and the wheels of the car went over 
his left foot. 

The Conductor said he had asked him to wait until the next 
stop. He did not do so, but got off. The plaintiff did not ask 
him to stop. The speed of the car was between five and six miles, 
and not 10 miles an hour, as alleged for the plaintiff. 

Henry Healing, who was then an inspector of trams, said he 
was in the car when the plaintiff rose to leave. He asked Maher 
to wait until the car came to Sussex - street. Oh,“ said Maher, 
J can get off all right.” In getting off he slipped. There was 
no jolt or jerk of the car except that which was caused in passing 
over the plaintiff's foot. 

Corroborative evidence of the last statement having been given, 
the jury found a verdict for the defendants, and judgment was 
given accordingly, with costs. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC LIGHTING AND TRACTION COMPANY OF 
AUSTRALIA. 


The statutory meeting was held on Monday last at Winchester 

ouse, 

Mr. J. B. Braithwaite, jun., who presided, stated that the 
whole of the 20,000 preference shares of £5 each offered for sub- 
scription had been duly allotted. Mr. Clements, who had been 
appointed as their engineer, was now ad Melbourne. The arrange- 
mente for the transfer of the A. U. Alcock Electric Light and 
Motive Power Company, Limited, and the New Australian Elec- 
tric Company, Limited, would probably be complete at the end of 
the month. The Melbourne Corporation had agreed to purchase 
the portion of the electric cables within its boundaries for £40,000 
in cash. The Corporation had also promised to use their 
inflaence to obtain for this Company powers for lighting 
the important suburbs of Melbourne alluded to in the pro- 
epectus for 25 years, and the directors were informed b 
cable that the powers in question had now been granted. 
Orders had been placed for two extra 500-kw. generators. There 
appeared to be every sign of a strong desire for the electric light 
in the suburbs of Melbourne. As this Company was entitled to the 
profits of the two undertakings for the current year, there was 
some immediate income to be relied on. The directors had taken 
active stepes for supplying electric light to the city of Geelong, and 
had aoquired the property of the South Australian Electric 
Lighting Company, Limi 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


‘Bilbao (Spain).—Installation of lift at the New Provincial 
Palace. Tenders by Dec. 18. Particulars at that place. 
Hackney.—The Electric Lighting Committee of the Vestry 
invite tenders for accumuiatore. Tenders by Jan. 2. Full par- 
ticulars in our advertising columns. 
Manchester.—The Tramways Committee invite tenders for the 
. supply of 450 electric tramoar bodies. Tenders by Dec. 30. 
Particulars in our advertising columns. 
—The sd a invite tenders for the supply 
and delivery of overh line equipment. Tenders by Dec. 23. 
Particulars in our advertisement columns. 
Manachester.—The Tramways Committee invite tenders for 
- supply of steel tie-bars, bolte, and nuts for permanent-way work. 
Tenders by Dec. 16. Full particulars in our advertising columns. 
Rome. — The Adriatic Railway Company will shortly require 
tenders for the lighting, by means of accumulators, two saloons, 
74 passenger carriages, and 28 freight vans. The estimate is 


i £13, 600, 


London, E.C.—The Shoreditch Vestry invite tenders for the 
construction of two underground transformer stations in Great 
55 dee aire: and Queen's. road respectively. Tenders by 

ec. 19. 

Newoeast)e-upon-Tyne.—The New Tramways Committee of the 
Corporation invite tenders for one 2,000-b.p. generator required 
early in 1901. Tenders by Jan. 16. Particulars in our advertise- 
ment colunms. 

St. Annes-on-the-Sea.--The Urban District Council invite 
tenders for mains, street arc lighting (enclosed globe), and street 
incandescent lighting. Tenders by Dec. 21. Full particulare in 
our advertising columns. 

Bedford.—The Electric Light Committee invite tenders for the 
supply of one 420-b.h.p. inverted compound double-acting engine 
and one 250-kw. alternator. Tenders by Jan. 5, 1900. Full par- 
ticulars in our advertisement columns. 

Aberdeen.—The Tramways Committee have authorised the 
burgh surveyor to invite tenders for the alterations on the depo 
at Woodside with the view of accommodating the new motorcars, 
the estimated expense being £2,300. 

Gloucester.—The Electricity Supply Committee invite tenders 
for the supply and erection of boiler-house and engine-house 
plant, extension of switchboard, and condensing plant. Tenders 

y Dec. 28. Particulars in our advertising columns. 


Bermondsey.—The Vestry invite tenders for the construction, 
supply, and erection of a dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced-draught appliances 
Tenders by Jan. 13. Particulars in our advertising columns. 


West Bromwich.—The Corporation invite tenders for the 
supply, delivery, and erection of boilers and steam 
dynamos and condensers, switchboard, mains, and storage battery. 

enders by Dec. 22. Full particulars in our advertising columns. 


Wallasey.— The Urban District Council invite tenders for the 
construction, delivery, and fixing on seat of one steel Lancashire 
boiler at the electric supply station, Sea View-road, Liscard. 
Tenders by Dec. 20. Full particulars in our advertising columns 


Glasgow.—The Corporation invite tenders for cast-iron cable 
tunnel, water-storage tanks, travelling crane for outside coal 
storage, mechanical stokera, coal and ash conveyors, and steel 
flues. Tenders by Jan. 8, 1900. Full particulars in our advertise- 
ment columns, 

Nelson.—Tenders are invited by the Health Committee for the 
various works in connection with erection of a refuse destructor, 
including electrical fitters’ work and supply of steam turbine- 
dynamo, etc. Plans, etc., may be obtained on application at the 
office of Mr. B. Ball, A M.I.C. E., borough engineer and surveyor. 
Tenders by 21st inst. 

Hull.—The Electric Lighting Committee invite tenders for the 
supply and erection of two ros age vertical engines, three 
crank, tandem compound, 750 b.p. each, for coupling direct to 
dynamos; and two high-tension continuous-current dynamos and 
one spare armatare, each 460 kw., at 2, 250 volte. Armature to be 
'' Eickemeyer ” wound. Tenders by Dec. 28. Full particulars in 
our advertisement columns. 

Porto Alegre.—The Secretary of State for Foreign Affairs bas 
received a dispatch from her Majesty's Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, nod 
later than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulares as have been received may be examined on 
personal application at the Commercial Department of the Foreign 
Office any day between 11 a.m. and 5 p.m. 

Mistrettra (Italy).—The Secre of State for Foreign Affaire 
has received a dispatch from her Majesty's Consul at Palermo, 
stating that tenders are invited by the Municipality of Mistrettra, 
not later than Dec. 31, for the establishment of a service of 
electric lighting in that town. Such particulars as have bees 
received may be examined on personal application ab the Com- 
mercial Department of the Foreign Office any day between 
Ila. m. and 5 p.m. 

Birkenhead.—The Corporation invite tenders for constructing 
and erecting a new electricity generating station in connection 
with the electric tramways in Craven-street, Birkenhead. Plane, 
etc., may be obtained from Mr. C. Brownridge, A. M. I C.E., 
borough engineer and surveyor, Town Hall, Birkenhead, upon 
deposit of a sum of £3. 3s., which will be returned u receipt 
by the Corporation of a bona fide tender. Tenders by J an. 16 
1900. 


London.—The Directors of the Midland Corporation for Power 
Distribution, Limited, invite tenders for erection of power-house 
containing plant and machinery capable of producing an output 
of 10,000 e.h.p. Specifications, etc., from secretary, Mr. G. 
Carpentier, 11, Cornhill, E.C. Tenders by Jan. 1. The contract 
is divided into the following sections : (C) boiler-house plant and 
accessories ; (D) feed pamp, steam and water maine, etc. ; (E) 
engine-house plant; (F) switchboards; (G) mains; (H) trans 
formers ; (J) accumulators and booster. 

Ilforā.—The Urban District Council invite tenders for the 
supply and erection of water-tube boilers, with fittings, econo 
miser, feed pumpe, eto.; pipework, etc., in engine and beiler 
house; two 200-kw. and one 100-kw. steam dynamos and motor 
boosters (vertical enclosed high-speed engines); storage batteries; 
main switchboard and connections ; overhead 15-ton ine-room 
travelling crane ; underground mains, conduits, and work for 
pae and public lighting ; aro lamps and poste; and station 
Sal 2 Tenders by Jan. 20, 1900. Full particulars in ow 

vertisement columns. 
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RESULTS OF TENDERS. 


Belfast.—The tender of the Tudor Accumulator Company bas 
been accepted for new batteries at the lunatic asylum. 

East Ham.—The Urban District Council have accepted the 
tender of Messrs. Dick, Kerr, and Co., at £27,250, for laying new 
tramlines, 

Leeds.—The Council have resolved to place another order for 
50 electric cars with Messrs. Dick, Kerr, and Co., at a total cost 
of £28,896. They are to be delivered at the rate of 10 a month. 

Battersea. —The Vestry have accepted contracte with Messrs. 
Clark, Bunnett and Co., Limited, for wrought-iron doors and 
windows (central electric lighting station), and with the Hart 
Accumulator Company, Limited, for batteries (electric lighting). 

Warrington.—Mosars, Killick and Cochran, of Liverpool, have 
obtained a contract from the Guardians to do certain works and 
supply certain goods and machinery in connection with electric 
lighting for the workhouse and new infirmary, for the sum of £510. 


Hull —The Guardians of Sculooates Union have accepted the 
tender of Messrs. Reames, Wokes, and Co., Hull and Middles- 
brough, for the necessary works in connection with the installation 
sii coor light and telephones at the workhouse, Beverley- 

» Hull. 


Bray.—The Urban District Council have accepted the tender 
of Mr. F. Nell, Queen Victoria-street, E.C., for a condenser and 
brass-lined water-end ab £92. 10a. The contract for cable, lead 
covered, has been divided between the British Insulated Wire 
Company and Messrs, Glover. 

Wimbledon.—An additional boiler is to be ordered of Messrs. 
Babcock and Wilcox (estimated cost. boilers £997, and brickwork 
£120—total £1,117). Messrs. Crompton’s tender of £6,756 has 
been accepted for Willans engines, the first set to be completed and 
via order by Oct. 1, 1900, and the second set by Dec. 21, 


Salford.—The tender of the Hadfield Steel Foundry Company, 
Limited, has been accepted for supplying the special works in 
points and c:oesings required for the Trafford-road and Cross · lane 
routes, for the sum of £1,195, the points to be made of Hadfield’s 
a cares grade of ordinary cast steel, and the crossings to be made 
of what is known as Hadfield’s patent manganese steel. 


Northallerton. —The Urban District Council have accepted the 
tender of the Northallerton Electric Lighting Company as follows: 
10s. for 100 hours for arc of 1,000 c.p. for the lamps specified by 
the committee ; 3e. per 100 hours for 32-c.p. incandescent used in 
connection with the arcs, and to be lit after the rest are put out; 
ls. 64d. per lamp for 100 hours for 16-c.p. incandescent, to be 
used in the same way. If used otherwise than in conjunction with 
the arcs—32 c.p., 38. 6d.; 16 c. p., le. 9d. The Council to guarantee 
to pay a minimum of £70 a year for the main street. Side streets 
32-0. p. incandescent, 3s. 6d. per lamp per 100 hours; 16 c. p., 
Is. 9d. 

Bootle.—The tender of Messrs. Johnson and Phillips, Old 
Charlton, Kent, for the lamps and incidental work required for 
the electric lighting of Stanley-road has been accepted at the 
following prices : 64 lamps and carriers, each £11 ; 16 double-pole 
switches, each EI. 15e.; 32 double-pole fuses, each 38.; 16 adjust- 
able resistances, each £2 ; 32 cast-iron boxes, each £1. 2s.; 64 sub- 
stitutional resistances, 18s. 6d.; leas 24 per cent. delivered free in 
Bootle. The Council have also approved of the laying of a double 
line of sori 0 in Knowsley-road, and have sanctioned a contract 
with Messrs. R. W. Blackwell and Co., Limited, London, for a 
complete equipment for overhead trolley lines, and also with the 
Callender’s Cable and Construction Company, Limited, London, 
for cables. 

Wrexham.—The following tenders for electrical planb have 
been received. Mr. W. H. Trentham, M. I. Mech. E., consulting 
engineer : 

Section A.— Boilers and destructor. 


Stirling Boiler Company £4,262 0 0 
Motrin inn; seencsnncecawsobaaaeyetens seek 5.029 1 3 
Babcock and Wilco! . CCC . . 5,800 0 0 
Section C.—Switchboard. 
Brooke, Hirst, and Co essceseeceeces soveee 539 0 0 
Edward Electrical Compaaa ye q . 593 10 0 
Crompton and C wm ꝛꝶ] I H EIH E. . .. 687 0 0 
Luna Electric Worksor . . . 750 0 0 
Moon, Dagdlli dss 750 0 0 
Nil cecenteien eves aks 790 10 6 
General Electric Compan /// . 803 10 0 
Dorman and Smit . q 807 0 0 
Fein. 8 819 0 0 
e e eau auedieuss EENE 820 0 0 
Fowler-Lancaster .............-cscscscessscscscesesssssseee o sos 875 0 0 
Edison-Swan Compañ-⸗v·ſ .. . . 915 0 0 
Electric Construction Company „ 1,025 0 0 
British Thomson - Houston Compauyĩãy . - 1, 123 8 6 
Hey wood. JCC0CCCCCC 0 1,141 0 O 
Section D.— Mains. 
St. Helen’s Cable Companꝰʒ y . .. 4.499 11 7 
Callender and Co MEA eats ticles ⁵⁵— 8 5,290 4 7 
General Electric Company ꝗ .' 5,386 18 4 
Brooke, Hirst, and Coo n . 5.411 0 0 
British Insulated Wire Company... ...........008 ꝗ . 5,446 19 6 
Western Electric Com pay 334 5,526 7 6 
Henley’s Telegraph Company 5,582 17 5 
Glover and (o ã 5,726 4 10 
Fidge, Nyman, and Graesser ... .. . . . . . . . % 6,483 12 9 


Section B.— Steam dynamos. 


Lancashire Dynamo Company (Allen engines) ......... 6,471 10 0 
Lancashire Dynamo Company (Alley and Maclellan 
engine“ e 7,260 10 0 
Lancashire Dynamo Company (Alley and Maclellan 
eos“ 8 . 7.422 10 0 
Lancashire Dynamo Company (Belliss engines) ..... 7,829 10 0 
Lancashire Dynamo Company (Reavell engines) ...... 6,697 10 0 
Lancashire Dynamo Company (Willans engines)* ... 7,786 10 0 
Reavell (Laurence-Scott dynamo)..............+.+ ances - 6653 10 0 
Reavell (Thames Ironworks dynamo):;m]F:: 6,878 10 0 
Reavell (G.E.C. dynamoùꝶõw:hyʒ ceses 6,961 10 0 
Reavell (Thos. Parker dynamo 7,056 10 0 
W. H. Allen and Co. (Allen engines) 7,031 0 0 
Thos. Parker (Allen engines) 7,459 0 0 
Thos. Parker (Alley and Maclellan engines) 8,333 0 0 
Thos. Parker (Alley and Maclellan engines) 8,307 0 0 
Thos. Parker (Belliss engines) ............60 cee seseseees 8,627 0 0 
Thos. Parker (Willans engines) . . . 8,759 0 0 
Blackwell (Parsons enginesasss ) . .. 7,661 15 0 
Crompton (Peache engines . e 8,047 0 0 
Electrie Construction Company (Allen enginee ) 8,201 0 0 
Electric Construction Company (Bellies engines) 9,513 0 0 
Electric Construction Company (Willans engines). 9,659 0 0 
Ashton Frost (Belliss enginesù ) q .e 8,330 0 0 
E. Scott and Mountain (own engines)) . - 8,610 0 0 
Johnson and Phillips (Peache engines) )))) - 8660 0 0 
British Thomson - Houston Company (Belliss engines) 8,711 8 0 
Sandycroft Foundry Company (Willans engines) 9076 0 0 
Mather and Platt (Willans engines) . 147 0 0 
Mather and Platt (Belliss engine) . 9,177 0 0 
India Rubber, etc., Company (Belliss engines) 9,570 0 0 
India Rubber, etc., Company (Willans engines) 9,795 0 0 
Brush Electrical Engineering Company (Raworth 
Sine E iasn teil dor sddvsnwearssesisvesues 9,662 0 0 
McLure and Whitfield (Reavell engines) 9,644 17 0 
Alley and Maclellan (own engines) . 10,339 0 0 
: Section F.—Accumulators. 
Chloride Electrical Storage Syndicatet ............... . 991 0 0 
Mar quand... C 1.162 13 6 
Electrical Power Storage Company . 1,550 0 0 
Hart Battery Compaaaʒʒʒewe/ /.. 1,653 0 © 
Tudor Accumulator Company) ꝰꝛauͤa:q⁊õ 1812 0 0 
D.P. Battery Compann 2h ͤa;· 2,035 0 0 
Section G.— Crane. 
Carrick and Ritchie ꝛ . . . ã 140 0 0 
Watford Engineering Work d . . 149 0 0 
Carritk and Sonn · sevens 150 0 0 
, cscs vtes'e ns vn'e Steal 5 caebande NEEE 150 0 0 
Higgifbottom and Mannock ..... 168 0 0 


* Recommended for aooeptanos. 


BUSINESS NOTES. 


Liverpool Trams.—The contractor has commenced the work on 
the tramways at Croaby. 

Taunton Lighting.—Sanction has been obtained to a further 
loan of £10 000 for electric lighting. 

Darwen Lighting.—It haa been suggested that the Council’s 
committee-rooms be lighted by electricity. 

St. Pancras Lighting.—The London County Council have 
granted a loan of £24,720 for electric lighting purposes. 

Sudbury Lighting.—A meeting for the purpose of signing a 
memorial for electric lighting is to be held on Monday next. 

Cardiff.— The Town Council have obtained sanction to borrow 
oe for general electrical purposes, and £380 for extension of 
mains. i 

Warminster Lighting.—The Council are corresponding with 
Messrs. Rowoliffes and Co. re a proposal to light the town by 
electricity. 

Limehouse Lighting.—The District Board have taken all the 
necessary steps in connection with the application for an electric 
lighting order. 

Grimsby.—The Corporation Sub-Lighting Committee have 
under consideration the advisability of establishing a municipal 
telephone ın the borough. | 

Eastern Telegraph Co.—An interim dividend of 14 per cent. 
has been declared on the ordinary stock in respect of profite for 
the quarter ended Sept. 30. 

Guys Hespital.— Messrs. D. Bruce Peebles and Co.’s machines 
and Willans’s engines have been accepted for the contract for the 
generating plant for Guy's Hospital. 

Chelsea Electricity Supply Co.—The books of the Company 
will be closed to Dec. 31 on account of the payment of interest for 
the half-year on the debenture stock. 

Berwick Lighting.—Plans in connection with the proposed 
electric lighting scheme have been submitted by the promoters 
for the approval of the Town Council. 

Derby Trams.—The Town Council have sealed an agreement 
with the Midland Railway Company as to a short length of 
tramway rail laid upon the company’s property. 

Rochdale Lightiag.—The Council have obtained a loan from 
the Public Works Loan Commissioners of £30,000 at 2} per cent, 
for purposes of the electric lighting undertaking, 
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of the electrical equipment for the motors for driving condensers, 
air-pumps, circulators, etc., for the Glasgow tramway station. 

City of London Electric Lighting Co. The transfer books and 
register of holders of debenture stock of this Company will be 
closed from 18th to 30th inst., both days inclusive, for the purpose 
of preparing the warrants for the interest due on Jan. 1 next. 

Removais.—Meesrs. Estler Bros. have removed to larger 
premie at 25, Laurence Pountney-lane, Cannon-stresb, London, 

C.- Messers. Wilhelm and Co. have removed to 880 T 
at 3, Westmorland-buildings, Aldersgate street, London, . C. 

Durham. — The agreement with the County of Durham 
Electrical Power Distribution Company for the transfer of the 
Council’s electric lighting order 1899 has been sealed. The 
agreement provides for electric lighting as well as electric trams. 

Brompton and Kensington Electricity Supply Co.—The 
tranefer register of the a cent. mortgage debenture stock of 
this Company will be cl from the 2led inst. to the Sist inst, 
poh daye inclusive, for the preparation of warrants payable on 

an. 1. 

Camborne Trams.—The pro tramway between Camborne 
and Redruth was discussed on the llth inst. at a special meeting 
of the Urban District Council. The pro line will commence 
Po ANR Hotel, Camborne, terminate ab West-end, 

ruth. 

West Bromwich Lighting.—The Town Council have approved 
the contract which the Electric Lighting Committee have entered 
into for the purchase of five acres of land ab White’s Farm, Black 
Lake, at a cost of £1,250, as a site for the proposed electricity 
supply station. 

King’s Lynn Lighting.—The question of lighting the workhouse 
with electricity is being considered by the Guardians. Aboat 
200 lights would be required, and the borough electrical engineer 
estimates the cost of wiring the buildings and putting the light 
in ab about £148. 

Derby Lighting.—The electric lighting of Friar-gate and the 
Wardwick is being complained of, and at the last Council meeting 
a member said: If it was the fault of the lampe, the committee 


Pickering Lighting.—A suggestion thab enquiries be made 
respecting the electric lighting of the district is to come before 
the Urban District Council ab their next meeting. 

Erie Telephone.—We are informed that this system made a 
net gain of 3,787 subscribers in November. The total connected 
on Nov. 30 was 102,460, and the net gain since Jan. 1, 39,717. 

‘Beadford.—The Electricity Committee’s recommendation to 
appoint Mr. Gibbings as consulting engineer was referred to the 
committee for further consideration at the last Council meeting. 

Stafford Lighting —An increase of 9 per cent. in the consump- 
tion of electricity for lighting and power purposes was recorded 
at the Corporation’s electricity supply works for the past month. 

‘Pontypool Lighting.—A copy of the draft agreement between 
the electric light compta and Urban District Council ia reference 
to six new lamps bas been submitted by the company for approval. 

Whitehaven.—A sub-committee, consisting of Mr. Black, Mr. 
Cant, Mr. Henry Kitchin, and Mr. Howson, has been appointed to 
consider the draft contract for lighting the harbour by electricity. 

Beverley Lighting.—The town clerk is about to make enquiries 
as to the terme Spon which the opinion of an expert can be 
obtained as to the adoption of electric lighting within the borough. 

W. T. Glover and Co.—The debenture stock transfer books of 
this Company will be closed from Saturday, Dec. 16, to Saturday, 
Dec. 30, both days inclusive, for the preparation of interest 
warrants, 

Brighton Lightiog.—The surveyor is about to report upon the 
lighting of Portland, Windsor, and Prince Albert streete and the 
Lanes. Five arc lamps are to be erected in the neighbourhood of 


the market. 
Birkenhead Lighting. —The Electric Lighting Committee of the 


Corporation intend to apply for powers to borrow £3,500 for 
feeding mains, generator, switchboard panels, etc., at the electricity 
supply station. 
[ikesten.—Although the Town Council are about to spend 
£80,000 or £90,000 in providing tramways and lighting, they have 
degided to ask for a provisional order to extend their gasworks ab 


a coat of £16,320. as bi 
P perch ier rere Lewisham ioe have passed ve following ough 3 3 the carbon was shoddy, 
resolution: That in the opinion of this Vestry it is undesirable that or ; 
A Ambleside Lighting. —The Urban District Council have adopted 
35553 * through Croydon, Anerley, and Crystal | ro ort from the Electric Lighting Committee recommending an 
ongtom.—The gas manager of the Town Council has been ae 1 „for 15 5 5 We 
A n G would 
ingtructed to prepare the necessary plans and specifications in | £2 600, 4 that 7d. a unit would be ch i. 


connection with electric supply in the borough, and to obtain the Colchester, —A letter from the A iation of Municipal Corpors- 
8 = a The electric light, which b tly been tions enquiring whether the Council contemplated bhe establish- 

Paisley Lighting.— the C RDO; waren DAS rocon 1 mend of a municipal telephone service under the Telegraph Aet, 
established in the Council-chambers with the most satisfactory | 1899, in view of a conference being held of councils so disposed, 
results, ie now being extended to the various public departments | has been referred to the Parliamentary Committee. 
and to the police office. 5 Colchester Lichting.— The Electric Light Works Committes 

Frimley Lighting —A report by Mr. Medhuret upon the | have received an offer for wiring from the National Electric 
question of lighting the district by means of electricity was | Wiring Company, and the town clerk has been instructed to 
citculated amongst the members of the Urban District Council at | obtain additional information and report. The total number of 
their monthly meeting. 9 , . _ | lamps now connected is equivalent to 4,347 8-c.p. lamps. 

Pontardawe Lighting. —A rumour is current in the district | Cheltenham Lighting. —A new loan of £17,000 is required for 
that a party of local gentlemen propose to purchase the Pheasant | the work of the ensuing year connected with the increase of ares. 
Busb works and put dowo plant for supplying electricity for | In the meantime, only alternate lamps are being lighted in the 
lighting and other purposes. Lanedown district and Gloucester- pending extensions at the 

British Motor Co.—We are requested to state that coupons due | electric light station, because of the strain on the plant. 
31st inst. for payment of the 4 per cent. interest should be presented Wolverhampton Lighting.— Application is to be made fors 
for examination at the head offices of the Company, 40, Holborn- | joan of £15,000.to meet the coat of providing and erecting an 
viaduct, nob later than 20th inst. additional engine, dynamo, and boiler, with the necessary trans- 

Burnley Trams.—The committee intend to reconstruct the | formere, condensing and other plant, ab the generating station, to 
main line from Padiham to Nelson before any branch lines are | enable the committee to meet thie increased demand for current. 
undertaken at all. That will probably be in the summer of 1901 
if the necessary eanction is obtained. 

N Lightiog.—At the last Vestry meeting the quality 
of the electric light in the streets came in for some severe criticism. 
The London County Council have granted to the Vestry a loan of 
£15,500 for electric lighting purposes. 

Brecon Lighting.—The Courcil have sealed the memorial to 
the Board of Trade for a provisional order for the electric erie 
of the town. It is reported that the gas company have retalia 
by raising the price from Jan. 10 next. 

Horbury Trams The surveyor has been instructed to prepare 
plans of the widths of the roads in the Council’s district through 
which the tramway from Wakefield to Horbury will run, and to 
report to the General Works Committee. 

Lectures.- On Thursday, Jan. 10, Prof. C. A. Carus- Wilson, 
M.A., M. I. E E., will commence a course of lectures to the students 
of the Electrical Standardising, Testing, and Training Institatio 
upon The Construction and Use of Motors.” l 

Barrow Trams. The Barrow Tramways Company’s under- 
taking has been acquired by the British Electric Traction Com- 
pany, Limited, for £22,750. The existing lines are worked by 
steam, so that conversion work will be necessary. 

Ayr Lighting.—Ad the Council meeting on Tuesday the 
question of failures of the electric light was discussed.. A proposal 
to engage an independent engineer to report on the whole works, 

which had been carried in committee, was nob confirmed. 

Toubridge.—A report by the Health Committee of the Urban 
Council in favour of erecting a refuse destructor, ab a cost of 
£2,750, has been adjourned for further consideration, pending the 
completion of a report on a combined electric light station. 

Glasgow.—Meesrs. D. Bruce Peebles and Co. have secured from 
Messrs. Mirrlees, Watson, and Yaryan the contract for the whole 


Thornaby Lighting.—The sub-committee appointed to look 
into the question of the supply of gas or electric light to the 
borough are considering particulars received from several adjoin- 
ing boroughs as to cost of gasworks and their maintenance, income, 
and expenditure, and also as to electric lighting in other boroughs 


Huddersfield Trams.— Amongst the places which will be named 
in the Bill the Corporation will promote in Parliamend next session, 
subject to the assent of the owners and ratepayers ab the meeting 
convened to be held in the town hall yesterday, are Brighous, 
Mirfield, Kirkburton, Honley, Holmfirth, Marsden, and Slaith- 
waite. . eae 

Dudley.—The Town Council have adopted a report from th 
Railway, Tramway, and Electric Lighting Committee recom- 
mending that they bean executive committee for. carrying oat 
the necessary work of constructing and equipping 
station, the supply of energy, and all matters in reference to te 
tramways. . 8 Ae 
of 2,108 aubscribers in November. The total connected on 
Nov. 30 was 62,320, and the net gain since Jan. 1, 17,385. San 
Francisco, with a population of approximately 300,000, be 
16,455 subscribers, only exceeded in ratio to population by 
Stockholm. | <_< 

Folkestone Trams,—The Town Council having decided to 
apply for powers to construct an electric system of tramway o 
light railway in the borough, have referred the matter to tbt 
General Pur Committee to consider whether the pore 
ahould be obtained under the Tramways Act or the Light 
Railways Act. 

Sutton Coldfield Lighting.—On the recommendation of the 
Electric Lighting Committee the Town Council have desided © 
proceed with the work of electric lighting in the borough, and hart 
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authorised the committee obtain professional assistance, so that 
they may be in a position to submit to the Council a report dealing 
fully with the question. | 

Coine.—Mr. Cooper, of Sheffield, has been appointed electrical 
engineer, ahd he is to be allowed two articled pupils at a premium 
not exceeding £50 each per annum. The provision of a suitable 
site on which to erect buildings for a generating station has been 
discussed and further consideration deferred until Mr. Cooper 
commences his duties, l N 

Uxbridge Lighting.—Abt the last meeting of the Urban District 
Council the clerk was instructed to write the parish councils wh 
had not replied regarding the application of the Uxbridge an 
District Development Syndicate, Limited, to give their opinion on 
the matter ab once to the Council, who adjourned it in consequence 
for another fortnight. 

Hammersmith Trams.—The consideration of the tramway 
report has been adjourned until next week. The chairman of 
the Highways Committee has promised that pete de the report 
was against the conduit system being altered, still he would give 
his support to any private Bill that tre tramway company might 
see fit to bring forward. 


Sheffield Lighting.—The Station Sub-Committee of the City 
Council has been requested to consider and report on the system 
to be adopted when the capacity of the present station is exhausted, 
and the Extension and Works Sub-Committee is considering 
whether anything can be done with regard to the supply of 
electricity to outside districte. l 

Copeland Island.—The Belfast Harbour Board are in com- 
munication with Lloyds re the establishment of a signal station 
on the island by connecting the same by telephone with the main- 
land. Lioyds offer to establish the connection for a guarantee of 
£210 for 15 years, and the Commissioners, through the Chamber 
of Commerce, are offering £120. | 

Enfield Lighting.—The Urban District Council have decided 
to employ an expert to advise them (1) whether to apply for a 
provisional order themselves, having regard to the nature of the 
district, or (2) allow a company to take one up, or (3) what 
conditions should be attached to the Council’s consent (if given) 
to a company to take up the order. 

Brierley Hill Trams.—At the meeting of the Brierley Hill 
Urban Council on Monday a number of complaints were made 
with regard to the overcrowding of the electric tramcars. One 
member said although he believed the cars were marked to carry 
28 ngers, he had counted 60 on them, and he was told there 
had been as many as 84 counted on a car. 5 ah A 

Breckie-Pell Arc Lamp.—The Brockie-Pell Arc Lamp Com- 

pany, Limited, are aboubd to remove from Tabernacle-street to 
arger and more suitable premises in Worship-street, Finsbury, 
E.C. We note that the Company have now in course of manu- 
facture arc lamps for the street-lighting of Sb. Pancras, Shoreditch, 
Poplar, Gloucester, Stirling, Greenock, and South Shields. 

Kidderminster Trams.—Last week the Town Council in com- 
mittee considered the proposal of the British Blectric Traction 
Company with respect to a tramway from Kiddermineter to 
Bewdley. There was some objection on account of the narrowness 
of the Bull Ring, bub the general opinion was that the lines might 
be laid through the Bull Ring, bub not used for a continnal service 
of trams. i i 

Inverness Lighting. — The members of the Town Council deputa- 
tion, which recently visited a number of towns with a view to 
preparing a report on corporation electric lighting systems for the 
consideration of the Council, are unanimously of opinion that the 
lighting area of the town should extend two miles from the dis- 
tributing centre instead of three to four miles, as originally 
suggested. 

Chiswick.—The National Telephone Company have intimated 
to the District Council that they are now prepared to remove the 
telephone poles as requested by the Council, but that in doing so 
a number of the Council’s own wires would be interfered with, 
and the Council have passed a resolution to the effect that the 
company should be compelled to remove all their poles which still 
remained in the parish. 

Moriey Lighting.— Councillor W. H. Jowett has been appointed 
chairman of the Electric Lighting Committee of the Town Council 
for the ensuing year. The Electric Lighting Committee have 
decided to extend the rates of discount as follows: for consump- 
tion per quarter exceeding 3,000 units and not exceeding 4,000, 
30 per cent.; exceeding 4,000 and not exceeding 5,000, 35 per cent. ; 
exceeding 6,000, 40 per cent. l 

Smothwick.— The Public Works Committee have recommended 
the Town Council to oppose the application of bbe Midland Elec- 
trio Corporation for Power Distribution, Limited, for an arder 
empowering them to supply electricity for all au and private 
purposes in the borough of Smethwick. They have alao exp 
their willingness to interview the directors of the Electric Corpora- 
tion at their meeting on Jan. 2. 

Radford Trams —At a special madting of the Parish Council 
of Radford Semele, Leamington, on Friday,-the proposal of the 
Leamington and Warwick Tramways Company t 
system by running out a feeder to Radford, which would be run 
by overhead electric traction, was considered. After discussion 
the Council passed a resolution that the tramway was not required, 
and would be injurious to the parish. 

Brownhills Trams.—With regard to the application of the 
Walsall Corporation for support to their scheme for the extension 
of the tramways, the clerk has been directed to ask both the 
County Council and the Walsall Town Council whether it was 


to extend-their 


intended to widen the bridges where necessary, and also whether 
the Brownhills Council’s rights over the roads would: be impaired 
in any way if the scheme was carried out. eae i Pa 
Stirling.—The Police Commissioners have appointed Mr. A. C. 
Hanson, ab present engaged with the Smithfield Markets Electric 
Supply Company, Limited, London, the engineer for their new 
electric works. Negotiations have been resumed between the 
Commissioners and the Stirling and Bridge of Allan Tramways 
Company with reference to the transfer of the company’s under- 
taking to the British Electric Traction Company. y. 


Broxbourne Trams.—The tramway scheme: has been received 
in Broxbourne with great disapproval. The main objection 
appears to be that tramwaye would alter the residential character 
of the place. Residents whose houses happen to be situated on the 
high road, and portions of whose premises have been scheduled for 
compulsory purchase for the purpose of widening the road, are 
naturally amongst the chief opponents of the scheme. 

Accidents.—The Foreign, Colonial, and other Government 
buildings in Whitehall were plunged into sudden darkness on 
Tuesday owing to the failure of the electric light. A small fire 
occurred also, owing to an explosion, which blew up a few yards 
of pavement in Parliament-street. No particular damage was done. 
The -Hotel Walton in Philadelphia was slightly damaged on 
Tuesday by a fire which was started by an electric wire. i 


Hampton Trams.—The surveyor’s report on the plans of the 
broposal of the London United Tramways Company, and also 
rom the Kingston Corporation, whoge line is to run over to the 
foot of the bridge, deacribes the former as a splendid scheme, with 
double sete of rails, providing for all the widenings and improve- 
ments which the company undertook to carry ont in their former 
application for a provisional order from the Board of Trade under 
the Light Railways Act. | l 
Yeadon Lighting. — The Board of Trade have intimated that as 
the Council had engaged an expert to advise them in the carrying 
out of their electric lighting order obtained in 1894, they woul 
defer the consideration of the revoking of the order for a period of 
12 months; but if at the expiration of that period no steps had 
been taken by the Council to exercise their powers, ib would 
devolve upon the Board to consider seriously whether the order 
should be allowed to remain in force any longer. | 
Greenock Trams.—The Police Board have decided that the 
Greenock and Port Glasgow Tramways Company, Mr. W. M. 
Murphy, Messrs. Dick, Kerr, and Co., the British Schuckerd Com- 
pany, the British Thomson-Houston 5 Limited, the 
Drake and Gorham Electric Traction Company, Limited, and the 
English Industriala, Limited—these being the firms which had 
applied for copies of the heads of conditions should be invited to 
offer for the leasing of the lines on their own conditions. . 
Wellingborough Trams.—At the last meeting of the Rural 
District Council, the Chairman, in referring to the pro 
scheme for an electric tramway through the district, said the 
Council ought to encourage in every way that which would be a 
convenience to the district, bud they ought also to take into con- 
sideration their roads, which belonged to them. They charged 
for telegraph ani telephone poles, and they must also consider 
whether they should make a charge on the company providing 
tramways. | 


Liverpool Trams.—The chairman of the Tramways Committee 
(Mr. Alderman Petrie), in presenting the report (the adoption of 
which we noted in our last issue), stated that the expenditure or 
tramway constructional works during the last year had amount’ 
to £160,000 and that ib was satisfactory to know that the wF 
of the works had been carried out well within the original 
mate, and that since the middle of August last no lesa t.“ 
miles of tramways have been constructed by the city en‘ 
department, 1 . A 

Grantham Lighting. — The report submitted by the.” 
appointed by the Town Council to consider the questi: 
lishing electricity works in the borough has been ad 
report recommended that consent should be given ‘ 
tion of the Urban Electric Supply Company, 

Board of Trade for a provisional order ander the“ 

Acta, 1882 to 1888, for the borough of Granthay 

chase and other terms being arranged on or be 

between the company and the Council. Bi 

Walsall Lighting.—The Electric Lighti' 
Town Council recommend that applicati/ 
to borrow £15,000 for the purposes of thr 
taking, including the cost of providing, 
engine, dynamo, and boiler, with the 7 
densing, ‘and other plant, ab the Wolr 
station, to enable the committee to- 
current, which by the winter of T 
the works at ta present rate off 

Barrow Lighting.—Meeers.:" 
have reported that they will af 
of plans.and specifications tọ 
their reporb of Feb. 18 last, - 
contractors for the plant, 
completion of the works 
inst., and that the plant 
have thus incurred pe- 
to at once take steps 

Branden and F 
appointed by the 
ing of Sleetbur= 
Council to bear 
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colliery company to supply electricity unit or according to 
Jes aai: all other coste, iolading ro re, to be borne by 
the Council. At Langley Park the same conditions were observed, 
and it is reported that the Broom Parish Council bave been 


offered ly similar terms, and that they are likely to be 
accepted. í 
Wimbledon ting.—A report is to be prepared and sub- 


mitted to each member of the Guardians giving particulars of the 
tenders received for the electric lighting of the workhouse, com- 
paring the effect of those with the Kingston Corporation'n offer; 
the particulars to include not only the estimated annual workin 
expenditure, but also the estimated annual repayment of capi 
and interest that would be necessitated by the Guardians estab- 
lishing separate electric works for their premises. An expert is 
also to be engaged to advise the Board in regard to the schemes 
under notice. 

Warringten Lighting.—The British Insulated Wire Company 
have commenced to lay the electric lighting conduits. The 
Telephone Company are also laying their wires, and all the 
telephone wires will shortly be underground and those overhead 
dis with. It is expected that the Corporation will be in a 
position to supply electric light by the end of August ; veveral 
premises are now being wired. The Corporation have decided to 
adapt the free wiring system. The charge for current is to be 
6d. per unit for the firat 14 hours per day per quarter and 3d. per 
unit afterwards. 

Diary.—We have received the ‘‘ Railway Diary and Officiale’ 
Directory and 1 Almanack for 1900 (cloth, IS.), published 
by 1 and Co., Limited, 43, Cardington · street, Euston- 
square, N. W. Besides being a calendar with a page for notes for 
each week, this is an excellent little handbook, containing a large 
number of tables, directories, and various lists of value to those 
interested in railways and tramways. A new feature is the intro- 
duction of the telegraphic addresses and telephone numbers of the 
principal railway officers. It also contains a list of light railways 
and tramways in Ireland. 

Shrewsbury Lighting.— Oo Saturday evening the electric light 
suddenly went out, and the supply was not resumed until Sunday. 
The cause was the failing of an underground suction pipe, to 
which there was no duplicate, thus interrupting the feed of water 
to the boiler, so that there was no alternative bub to shut down 
the machinery and switch off the light. Since the Corporation 
took over the electric light undertaking considerable extensions 
have been in progress at the works, and contracts have been placed 
out for a considerable quantity of machinery, including a duplicate 
set of pumps and injector. 


Peplar.— Tbe District Board have decided to apply to the 
London tage Council for loan of the additional amount 
required for the electricity buildings—viz., increased prices of 
materials, 15 per cent. on surveyor’s estimate, £9,589, September, 
1898, £1,438 ; enlargement of capacity of offices and stores from 
43.160 cubic feet originally estimated for to 78,500 cubic feet, 
£1,032 ; alterations, main building and engine-house, enlargement 
and dgepening of water-tank, glazed bricks ln pump-room £700; 
additional buildings ordered by Board, house - wiring department, 
etc., £1,200—total, £4 370. 

Nelgon Lighting.—The Electrical Committee have entered into 
an agreement with the Co-operative 5 with regard to over- 
heed electrical wires to supply certain of their business premises 
with electris light. At the last meeting of the District Council, 
a question whether something could not be done to regulate the 
voltage of the electric plant elicited the reply that the committee 
had already given notice to the Board of Trade and to consumers 
that they were likely to increase the voltage, and they had assured 
ratepayers and consumers of their willingness to provide new lamps 
and wires if any damage was sustained. 

Wigan Lighting.— Applications are being made very extensivel 
by private consumers, It is expected that those houses in whic 
the fittings are complete will lighted by Christmas. At the 
last meeting of the District Council a discussion arose on a 
minute: That the electrical engineer be allowed to advise 
consumers for the space of 12 months.” It was pointed out that 
there never was any intention of making a charge for the services 
the electrical engineer might render. The matter was entirely an 
arrangement between the applicant for the information and the 
electrical engineer. The minutes were then passed 


Brighton Trams.—After hearing evidence by members of a 
deputation of owners and occapiers of houses abutting upon the 
tramway routes between Western- road and Dyke - road 
Montpelier. road, Denmark · terrace, and Vernon - terrace), and 
between Vernon - terrace and the borough boundary (Dyke - road), 
the Corporation Tramways Committee have come to the con- 
clusion that the Council would not be justified in proceeding with 
the tramway along Dyke-road north of Vernun-terrace. They have 
accordingly recommended the Council not to proceed at the present 
time with their application to Parliament for power to conatruct 
the tramway. 

Battersea Lighting.—At a meeting of the 1 on Wednesday 
the Lighting Committee reported that they had considered the 
question of installing the electric light in private premises upon 
the principle adopted by the metropolitan gas companies in 
supplying gaa and gas fittings without requiring direct payment 
for the fit , and they had given the vestry clerk instructions 
to communicate with local authorities supplying electricity in the 
United Kingdom upon the subject, and to report as to the powers 
of the Vestry in the matter. They had also ordered 100 16 c. p. 
incandescent electric lamps to be procured for the municipal 
buildings and halls, 


THE ELEOTRIOAL ENGINEER, DECEMBER 15, 1899. 


Southport Trams. The purchase of the Birkdale and Southport 
Tramway Company’s lines and buildings for £12,500 has been 
approved by the General Purposes Committee of the Town 
Council, and the transfer will take effect from Jan. 1, 1900. The 
Corporation are also endeavouring to secure the necessary powers 
to obtain the company’s lines in Birkdale in the event of the 
Birkdale District Council failing to exercise the powers of purchase 
which they possees. At a public meeting week resolutions 
were consenting to the promotion of the Corporations 
Tramway Bill and of the e for an order to constract 
tramways outeide the borough. 

Worsley.—The District Council have passed a resolution 
approving of the proposals of the South Lancashire Tramwa 

mpany to construct electric tramways from the terminus of 
St. Helens tramway system, through Ashton-in-Makerfield, to 
Newton-in-Makerfield, Golborne, Abram, Wigan, Newton, Earies- 
town, Leigh, Atherton, Bolton, Tyldesley, Worsley, and Little 
Hulton to Swinton. The Council will suppor) the scheme subject 
to such modifications and terms as to the arrangement of such 

rovisions as it may think neceesary in the interests of the district. 
he Council have also resolved to support the application of the 
Mutual Telephone Company for a license. 

Acton Lighting.—At last week’s Council meeting the Chairman 
read a letter from the Board of Trade containing the Board's 
approval of the system for the electric lighting of the district, 
subject to the regulations for securing the safety of the public 
and for ensuring a proper and sufficient supply of energy, and 
enclosing the formal approval given with the concurrence of the 
Postmaster. General of the con gction by the undertakers of 
certain parts of their electrical cirrnits with earth. The Chairman 
said that this letter approved of the scheme of electric lighting 


which Mr. Lacey recommended, and which the Council bad 
adopted. The letter was referred to the Electric Lighting 
Committee. 


“Calvert's Mechanica’ Almanack and Workshop Compenien, 
19¢0."—This is the twenty-seventh year of publication of this 
compact little annual, which contains, in addition to the usual 
matter of an almanack practical and technical notes and extracts 
for artisans and handicraftsmen, and those engaged in mechanical, 
engineering, and building and constructive trades; decorative, 
artietic, manufacturing, and kindred operatione, etc. The book 
is illustrated with diagrams, and is published at the price of 4d. 
by Messrs. John Heywood, 29 and 30, Shoe lane; Simpkin aad 
Co., Statione:s’ Hall- court; George Vickers, Angel-court, Strand: 
W. H. Smith and Son; Edwards, Dunlop, and Co., Limited; 
Menzies ; and Spons. 

Plymouth Trams.—Tho Tramways Committee will this week 
consider the question of extending the trams from W est well-street 
to the Barbican. The secretary of the Laira Ward yore’ 
Association has fo warded a resolution urging upon the Couneil 
the desirability of he trams being run to Laira by the old road, 
and of this being included in the present Bill, but the Council 
cannot now comply with this proposal, as plans would have bad to 
be presented a fortnight ago, and a month’s notice of tbe i 
would have been necessary. The Council have formally appro 
of the intended application to the Board of Trade for a provisì 
order to authorise them to construct and maintain tramways in 
the parishes of St. Andrew and Charles. 

Appeintments Vacant.—The Bradford Council are aboat to 
invite applications for the post of city electrical engineer, at a 
salary of £500 per annum, instead of £300, as previously recom- 
mended. —Two engine and dynamo attendants are wanted at the 
Northern Hospital, Winchmore Hill, N.—An electrician is required 
for the Dover tramways.—The English Electric Manafacturing 
Company, Limited, of Preston, Lancashire, require a secretary of 
the company at their offices in Preston.—The Altrincham Electric 
Supply, Limited, Generating Station, Broad heath, Chesbire, 
require an electrical engineer to take charge of a shift. Particu- 
lara of the above vacancies and of other switchboard attendants, 
etc., will be found in our advertisement columns. 


Portsmouth Trams.— On the 31st inst. the tramway system wil 
be transferred to the Corporation, and at a meeting of the Tramway 
Committee last week it was decided to carry on the business for 
some time without change of any kind. The whole of the men 
employed by the company will be continued in their present sitaa- 
tions at the present rates of pay, and the service and the fares 
will be continued as now, until the committee are able to reorganise 
the entire system with the establishment of electric traction. Not- 
withstanding the recent rise in prices the committee have obtained 
from Meesrs. Dick, Kerr and Co., of London, the option of par- 
chasing 20 more cars, if found necessary during the year 1900, at 
the same price per car as the first 60 cars ordered. 


Alfreton Lighting.—The Urban Dietrict Council have received 
a report from Mr. J. 8. Barnes, A.LE E., with reference to the 
electric lighting of the town. At last week’s meeting the Clerk 
explained that he had been in correspondence with the Pontypool 
Electric Lighting Company. and produced a balance-sheet of that 
company for the year 1898. This company had a capital of 
£10,241, of which sum £1,126 was put down for free wiring. After 
carrying £100 to renewal account, £50 to reserve, and £150 to the 
redemption of debentures, the company were enabled to declare 
a dividend of 5 per cent. The ratable value of 5 
£20,000, and the population 6,000. The committee have : 
to vieit Pontypool in order to inspect the works and ascertain any 
further particulars. 

Halifax Trams.—It a pons that the only uneettled point 
about the Halifax-to-Bradford tramways—viz., the question of 
terminus will soon be disposed of. The Halifax Tramway Çom- 
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be erected adjoining the gasworke, and that to commence with 
underground low-tension mains be laid. He estimated that within 
three years there would be the equivalent of 2,000 8-¢.p. lamps 
taken up by private consumers, and on that he based his estimate 
for revenue and maintenance. The expenditure would be a capital 
outlay of £6.000 ; maintenance (for wages, coal, repayment of loan 
and interest), £1,300 per year; and the revenue (when the 2,000 
8-0. p. lamps were in use, and including £200 for public lighting), 
£1,400 per annum. The committee’s recommendation has been 
adopted. 

St. Giles.— Ab the meeting of the Board of Works on Tuesday, 
the Law and Parliamentary Committee reported that they had 
considered the letter of Oct. 31 from the secretary to the Post 
Office as to the rights of the National Telephone Company of 
laying telephone wires and pipes under the streets. They recom- 
mended that, having to all the circumstances of the case, 
no action be taken in the matter. Mr. E. Upton,in moving the 
adoption of the report, said that it would appear that some time 
ago the Post Office authorities entered into a covenant with the 
National Telephone Company to allow them to lay their wires in 
the trenches which they opened for telegraph purposes. The Post 
Office authorities had since changed their mind, and a rivalry now 
existed between them and the Telephone Company. He did not 
think that they (the Board) should do anything to prevent the 
Telephone Company from laying their wires. Neither the Post 
Office nor the Telephone Company had authority to open the 
streets, and if they did the local authority could take action 
against them. The report was adopted 

Canterbury Lighting.—The last report of the Lighting Com- 
mittee contains the following: Mr. Alderman Mason was elected 
chairman of the committee for the ensuing year. The committee 
recommend that the town clerk’s action in taking steps to redeem 
the land tax on the site of the electric station be confirmed; that 
the maximum demand indicator system of charging be adopted as 
and from April 1 next, at 7d. per unit for any number of units ap 
to the equivalent of 100 hours’ use per quarter of the maximum 
demand recorded by the demand indicator, and 3d. per unit for all 
consumption beyond, and further that for two yeara from that 
date customers electing to be charged at the present rate of 6d. per 
unit used shall be allowed to do so ; that slob meters be supplied 
to consumers without a rent, but that discount in these cases be 
not allowed, and that maximum demand indicator meters be 
supplied without charge; that the electrical engineer be instructe 
to report upon the question of doubling the capacity of the batte 
of the accumulators ; and that an estimate for a close boarded fe: 
be obtained to screen the dust-destructor refuse.” 

New Companies.—The following new companies have 
registered during the past week: Electric Light Insuranc 
Maintenance Company, Limited, with a capital of £10,000 
shares, to acquire the business of the Electric Light Insura 
Maintenance Company, Limited, to supply electricity, and 
on the business of an electric light and insurance cor 
Adelaide Development Company, Limited. with a capital 
in £10 bares, to adopt an agreement with the British We 
Electric and Manufacturing Company, Limited, of tb- 
Callender’s Cable and Construction Company, Lir 
second part, and H. Noyes, E. Noyes, and Noyes 
third part, and to carry on in Adelaide or elsewhere 
of tramway proprietors, electrical engineers, sur 
tricity, etc.—County of Sussex Electrical Power I 
pany, Limited, with a capital of £50,000, in £10 
on the business of electrical engineers, electr’ 
contractors, suppliers of electricity, manufact 
apparatus, mechanical and chemical engineers, 
railway proprietors, etc. 

Whitechapel.—Four or five weeks ago the | 
tenders for the construction of a portion of 
station at Osbarn-street. Fourteen differe: 
the tender of Messrs. Griffith at £4,950 
Mather and Platt were aleo invited to cor 
the supply of three new engines and dyr 
at the price already agreed to be pai 
dynamo) by the Board under their pree 
but that no spare armature be orderer 

company, that the n contr 
£7,395. It was also decided that 
between the Board and Mesars. Ba! 
the supply of two new boilers, each 
of water per hour, at 180ib. stean 
one feed pump capable of discha: 
the above-mentioned pressure, 

and Wilcox, Limited, being wi 
such supply upon the same co- 

and feed pumps to the Boa 
entered into with the Board 

Eastbourne Lighting. — 
Hepper, D. S. O., R.E., int 
the sum of £88,635 for th 
borough, considerable o' 
said £80,135 was for the 
ee £6,500 are eine hg 

rporation lighting 
Hawtayne had advise 
light equal to that ‘ 
which would result 
lighting of public 
for public and pr 
negotiations wer 

of their underte 


mittee intend to go to the Granby Inn, which would mean over- 
lapping with Bradford, who propose to go to a point 60 yards 
weet of The Granby. In all other respecte Halifax are prepared 
to act exactly as Bradford. The only point between the repre- 
sentatives of Queensbury and Bradford, which was with respect 
to Bradford paying the proportion of the costa Queensbury bad 
incurred as a Council for obtaining the powers to make their tram- 
Ways, has been settled by an understanding being arrived at with 
Bradford that they should bear the expense in proportion to the 
length of the line. l 
. Southowram.—The District Council have resolved as follows: 
That the Corporation of Halifax be invited to extend their tram- 
way system to Southowram, and the Southowram Urban District 
Council agrees to give all requisite consents in relation thereto, 
and at the expense of the Corporation support the Bill promoted 
by the Corporation of Halifax in Parliament ; and the Southowram 
rban District Council further agrees not to exercise any power to 
13 the tramways within their district which may be con- 
erred upon them by Parliament until after the expiration of 21 
years after the passing of the Act, and at the end of each sucoeed - 
ing period of seven years thereafter, and that a copy of this 
resolution, under the seal of the Council, be forwarded to the 
Corporation of Halifax.“ 

Cheltenham Trams. — Mr. Dix submitted the minutes of the 
Tramways Committee last week, and explained that the gauge, 
3ft. 6in., was mentioned in the order, and that no change had 
been made in their proposals. Some details had, however, not 
been embodied in it; but they would be settled between Mr. 
Nevins and the Council by private arrangement. He regarded 
the fear of Sabbath desecration as a bogey. The matters which had 
been left for private agreement were the supply of the current, the 
semaphore signal at Prestbury, and the laying of the track with 
MacDonugall’s bricks. It would be more convenient and cheaper for 
both sections of the line to be constructed simultaneously, and 
therefore Mr. Nevins would probably wait until the second sdction 
was approved before proceeding. The minutes were adopted. 


Dividends.—The directors of the British Columbia Electric 
Railway Company, Limited, have declared an ‘interim dividend at 
the rate of £4 per cent. per annum, free of income tax, for thu 
six months to Sept. 30 last, on the ordinary shares of the company, 
payable 20th inst.—The directors of the Brazilian Submarine Tele- 
graph Company, Limited, have declared an interim dividend of 3s. 
per share, or at the rate of 6 per cent. per annum, free of income 
tax, for the quarter ended Sept. 30 last, and payable on 2lst 
inst.—The directors of the Commercial Cable Company have 
declared a quarterly dividend of 13 per cent. on the capital stock 
and a bonus of 1 per cent., payable 2od prox., out of the net 
earnings to all stockholders of record on 22od inst. The transfer 
books will be closed at noon on 22nd inst., and reopened on 2nd prox. 


Eccles Lighting.—At last week’s meeting of: the Council, Mr. 
ba tbr chairman of the Public Lighting and Electricity 
Supply Committee, in moving the minutes, called attention to the 
increase of the output at the electricity worke. The plant had a 
total capacity to supply 8,000 lampe—that was both engines. 
There were 83 consumers, and they had 6.900 lamps. With the 
public light there was 7,432 lampe, and they had probable imme- 
diate application for 638 more, making a total of 8,110. He gave 
further details as to the amount of energy required and the capacity 
of the works, It was getting high time they were taking stepe to 
eularge the generating station. The extension in Elleemere - park 
beyond the original scheme had proved to be fully justified, and 
from that section they were now receiving no less than 28 per cent. 
of the total revenue 

Darlington Trams.—A hitch having occurred in the arrange- 
ments between the Darlington Town Council and the Imperial 
Tram vays Company, owing to the latter proposing to defer the 
erection of a part of the electric tramway system at first proposed, 
a meeting between representatives of tho tramways company and 
the Corporation Tramways Committee was held on Monday to 
discuss the matter. The representatives of the company stated 
that they required time in which to lay down certain portions of 
the lines—three, five, or seven years—but there was no desire to 
depart from the undertaking they had entered into. The Tramways 
Committee decided, as the matter was an important one, that it 
should go before the Council as a whole. It is understood that if the 
terms of the company are not conceded, they will not undertake to 
make tramways.— Yorkshire Post. . 

Mid-Tyne District Power and Lighting.—According to local 
report, the Walker and Wallsend Gas Company, since obtaining 
their Bill for supplying electricity, have been busy negotiating 
for the supply of power to the various manufacturers in the Mid- 
Tyne district. They have already ordered machinery and arranged 
for the erection of works on their own ground, Neptune-road, 
Wallsend, and are aleo applying to Parliament for powers to carry 
electric cables aeross the river to supply Jarrow and Hebburn. 
The company are working in conjunction with the Newcastle-apon- 
Tyne Electric Supply Company, who are peeing poner to carry 
electricity into the parish of Longbenton and Walker, and also to 
erect works in Neptune-road, Wallsend, and other sites in the two 

rishes. It would seem that there is here a combination which 
is very much alive to the possibilities of electricity for lighting and 
power purposes, notwithstanding the gas interests involved. 


Tiverton Lighting.—The Town Council’s Lighting Committee 
reported on Monday that they had had under consideration the 
report of the borough engineer (Mr. J. Siddalls) on lighting the 
town by electricity, and they recommended that the Council at 
once proceed to carry out the electric li aog beter? as a municipal 
undertaking, Mr, Siddalls recommended that electricity works 


r 


to £4,574. 58. 6d., and they had based their calculations on an 
18 yone purchase. For three-quarters of the present year the 
profits had been £1,164 more than for the corresponding period of 
1898. Mr. Hawtayne, who valued the undertaking, stated that 
he thought the Council had got a very good bargain. It was 
certainly possible to reduce the cost by the substitution of more 
modern machinery, 

Bolton Trams.—Last week the official inspection of the three 
new routes in connection with the Bolton electric tramways 
system—Bradshaw, Great Lever, and B:eightmet—took place by 
Alonel F. Marindin, C.E., C.M.G., and Mr. A. P. Trotter, the 
Board of Trade inspectors, in the presence of a large number of 
interested spectators. Colonel Marindin signified that be should 
report favourably upon the tram system, and a certificate from 
the Board of Trade might be expected in the course of a few 
days. At a subsequent meeting of the Tramways Committee it 
was considered that the report of the inspectors was of such a 
satisfactory character that they decided to commence public 
running on the three routes on Wedneeday, each starting at 10 
o'clock. On the Tonge Moor route the cars start from Deansgate, 
opposite Mesare. Monks’s shop; the fare being ld. to the Starkie’s 
Arms and another ld. to the Royal Oak, Bradshaw, the terminus. 
The Great Lever car starts from Crook-street, near Trinity 
Church, and the fare is ld. all the way. On the Breightmet 
route the car starte from Bridgeman-place, opposite the technical 
school, to the terminus, and the fare Id. all the way. On 
Sundays the cars will start at two o'clock, and the last car on each 
route will leave Bolton at 10 o’clock 

Saiford.—The Electric Light Committee's estimates are as 
follows: for generating station, £133,245; electric mains, etc., 
£159.256; underground and overhead tramway equipment, 
£43,282—total, £335,783. The committee have approved the 
plans and estimates and recommended the Council to make appli- 
cation to the Local Government Board for sanction to borrow the 
money. A letter has been received from the town clerk of Man- 
chester stating that, acting upon the advice of Mr. Balfour Browne, 
. C, he was directed by the Manchester Tramways Committee tu 
make application for the direction of the Salford Corporation as to 
the posting of the parliamentary notices in Bury Old-road of the 
intention of the Manchester Corporation to apply in the ensuing 
session of Parliament for powers to constract Ganlines along that 
road, between the terminus of the existing lines at the Wilton 
Polygon and Middleton-road. The tuwn clerk pointed out that if 
the Salford Corporation desired to obtain powers to lay the lines 
themselves it would be necessary to take steps forthwith. Id was 
recommended that the scheme of the Manchester Corporation be 
not opposed, and that the town clerk be instructed to inform the 
town clerk of Manchester accordingly. 

Gateshead.—The Parliamentary Committee's report, adopted by 
the Town Council, states that the committee had received notice 
from the County of Durham Electric Power Supply Company 
stating nat they intended to apply to Parliament for a Bill autho- 
rising the company to generate and sapply electricity in bulk to 
any lighting authority or any person authorised to supply or use 
electricity within the poor - law union of Gateshead. The notice 
states that the company hope to acquire a piece of land situate on 
the bank of the Tyne at the south shore for a generating station. 
The committee also reported the receipt of a letter from the ba fai 
side Electric Power Company, stating that that company had no 
intention or desire to undertake the general distribution of elec- 
tricity in the area of the Council, except with the Council's 
consent. The company proposed to co-operate with the Coancll 
and other local authorities within the Tyneside manufacturing 
district, and in this var to secure to consumers all the advantages 
as regards price, etc , that are to be obtained by concentration of 
pant and working on a very largo scale over a very wide area. 

he committee decided to give both matters careful consideration 
at a future meeting. Alderman Lucas has been appointed chair- 
man and Mr. Temperley vice-chairman for the ensuing year. 

Newcastle Trams.—Considerable progress was made lasb week 
by the Newcastle City Council in the matter of the new electric 
tramways, for whose construction the Corporation recently obtained 

wer from Parliament. Alderman Stephenson was able to 

efinitely announce that the Public Works Loan Commissioners 
would advance the sum of £400,000, with interest at the rate of 
23 per cent. per annum, to be repaid in 60 half-yearly equal 
instalments of principal and interest. Contracts were signed for 
the supply of steam raising plant for the electric power station, 
for fishbolte and nuts, and for 5,000 tons of rails, which, though 
rolled in Germany, are to be supplied by an English firm. There 
was a good deal of criticism about the power station, which is to 
be erected at the Manors. It would seem, remarks the Newcastle 
Weekly Ohronicle, that when the situation was decidéd upon nobody 
thought of the fact that the Manors was made ground,” covering 
up the old Pandon Dene. Now it has been found that to make 
proper foundations it will be necessary to excavate to a depth of 
30fb. at an estimated cost of £6 000, or some three times as much 
as was anticipated. The Tramways Committee believe it to be the 
most convenient site, and others, who advocated the finding of 
another site, were officially informed that the situation for the 
building was defined in the Act, and they could not go elsewhere. 
The committee propose to push on the work as quickly as possible. 

Dukinfieid.—The Town Council have confirmed the following 
reaoluticns recently: (a) That three representatives from the 
boroughs of Hyde, Mossley. Dukinfield, and Stalybridge, together 
with the respective borough surveyors, be appointed a sub-com- 
mittee to report upon and recommend a joint scheme for providing 
electric traction and lighting for the four districts, and to report 
upon the selection of a consulting engineer, and as to his terms 
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and duties; (b) that the representatives from Dakinfield be the 
Mayor, Anaren eri A oaao Wood ; that the aig 
veyor prepare a plan showin e following proposed section 
anwar in Dukinfield : (a) County Bridge, Creecent-road, Wharf. 
street, King-street (branch to Alma Bridge), White Bridge, 
boundary of Hyde; (b) White Bridge, Astley Mill, Dewsnap- 
lane, New Inn, Dukinfield Arms to boundary of Hyde; (c) New 
Inn, Birch-lane, Albion, Oxford-road, boundary of Stalybridge ; 
(d) Albion, Town-lane, Crescent-road, Astley-street ; (e) County 
Bridge, Riverside, Park-road, to boundary of Stalybridge; (/) 
King-street, Wharf-street, Charles-street, Astley-street, Globe- 
square; (g) Globe-equare, Shepley Bridge; (h) Globe-equare, 
Globe-lane, White Bridge; that the town clerk take all necessary 
steps to oppose the Oldham, Ashton, etc., light railway; that oar 
representatives express themselves as willing to entertain electric 
lighting along the whole of the routes, and if necessary obtain 
additional powers.“ 


Elland Trams. — From an interview with Councillor Dyson, the 
chairman of the Elland Electricity Committee, reported in the 
Courier, we gather that every member of the committee want 
trams to come to Elland and would prefer the Halifax trams, but 
would not allow the Halifax Council to come into the district 
without reservation. The proposed Elland installation is ts 
include a duplicate set of engines and dynamos. The committee 
believe that Elland could produce electricity ata much cheaper 
rate than Halifax, because Elland would put down a refuse 
destructor, ap | this means nine-tenths of the fuel required 
would be produced, instead of, at present, carting the refuse up 
the Ainleys to the tip there at the rate of ls. to Is. 4d. per toa. 
As to the suggestion for a circular route, Councillor Dyson said it 
was very desirable that one route should be through West 
Vale to Elland. The circle could be thus completed. For 
such a scheme the engineering difficulties were nob great, 
he said, and a large volume of trade would be secured to 
Elland from West Vale and Greetland. In conclusion, Councillor 
Dyson was very hopeful that Elland would soon be provided with 
trame. If the Halifax Corporation would not fali in with the 
terms offered, the Elland Council would approach the Huddere- 
field Corporation. If the latter authority would not consent to 
come into Elland. then the local Council could construct tramways 
of their own and join Hudderefield and Halifax together. 


Pemberton Lighting.—The compulsory area is to be extended 
to Newtown and Lamberhead Green. The following notes regard- 
ing the use of electricity for intending consumers have been 
approved: (1) Cost: Electricity will be supplied to consumer 
at 5d. Board of Trade unit, which is equivalent to gas at 3a. 4d. 

er 1,000 cubic feet. The Council propose to make arrangemeais 
or the supply of fittings to such consamers who may require 
them, and in this case the supply will be effected at 6i. per 
unit, which is equivalent to gas at 4s. per 1,000 cubic feet. 
Even at this higher rate, however, it will probably be 
found cheaper than gas on account of the ease and coa- 
venience in switching lamps on or off, so that the lighte do not 
remain alight unless really required. When the inetallation is 
well arranged the risk of is considerably lees than with gas, 
and, of coarse, no matches are used for lighting. But eveh if the 
supply of electricity costs more than gas, there are several advas- 
tages which justify the extra cost. In the first place it is far 
healthier than gas, as no air is conaumed. (2) Cleanliness: Ic is 
in this respect that electricity proves so beneficial to consumen 
and householders. Books, furniture, and draperies are mech 
affected by the deleterious effecte from gas lighting, but in the 
case of electric lighting such articles remain in a perfect state of 
preservation. From a landlord’s point of view house decoration 
and ceilings will nob cost one-half to keep in good condition as 
compared with gas.” 

Catalogus. — We have received from the United Asbestos 
Company, Limited, a copy of their new catalogue. Ib is a mach 
more comprehensive volume than previous catalogues issued by 
this firm, the manufactures of the various branches of the 
company being brought together under one cover for the firs 
time. The extensive variety of asbestos goods, including varios 
exclusive specialities manufactured by the firm, are, couree, 
treated exhaustively. We also find rubber manufactures of every 
description for mechanical purposes, lubricante, boiler and pipe 
coverings in various forms, and engineers’ sundries. Among the 
latter will be found many useful specialities as well as all those 
ordinary stores, tools, and requisites which to the steam user are 
a day-to-day necessity. A particularly useful feature of the 
catalogue is constituted by the thorough manner in whicb 
packing and jointing materials have been treated. These cover 
not only the asbestos in all ite forms, but rubber, gutta. 
percha, fibre, canvas, hemp, metallic packings, etc., thus enabling 
an engineer to select at will whatever special king or joint- 
ing materials are beet adapted to his particular requirements. 
Ib would be impossible to enumerate within the limit at oar 
disposal all the sundries, etc., with which the catalogue deals: 
suffice it to say that boiler fittings, oil fitters, labricators, cana, 
pulleys, shafting, couplings, plummer blocks, dies, emithy equip- 
ments, hoists, jacks, and wrenches—in fact, the principal acces- 
sories needed in the engine-room and boiler-house—are incladed 
in great variety, prices and illustrations being given throughoat. 
The profuse illustrations in themselves make the catalogue easy of 
reference, besides which there is a complete index. The fact that 
the firm has held 1 contracts for 14 years in succession ie 
sufficient testimony as to the quality of the goods turned out by 
them without further references. In conclusion, it may be meo- 
tioned that the catalogue is exceedingly well got up, and of very 


’ convenient size for reference, 
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24370. Improvements in electric switches. David George 
Franklyn White and Jobn Shaw, 53, Chancery-lane, 


London. 
24387. Electric lamp. Christopher Van Deventer, 36, Chancery- 
lane, London. (Complete specification.) 


Dro. 8. 


24412. Au improved tension device for coiling wire over the 
conducters of an armature or for operations of a 
similar character in which wire is paid out for 
coiling in a state ef tension, Joseph William Goundry, 
6, Finkle-street, Stockton-on-Tees. 

$4431. Electric rate indicators. Jesse Harris, 52, Chancery- 
lane, London. (Complete specification.) 

Improvements in coin-controlled mechanisms. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Frank P. Cox, United States. ) 
(Com plete specification. ) 

Imprevements in coin-controlled electric meters. The 
British Thomeon-Houston Company, Limited, 83, Cannon- 
street, London. (Charles E. Holmes, United States.) 
(Complete specification. ) 

Imprevements in systems of olectric distribution, 
particularly applicable to electric railway systems. 
The British Thomson-Houston Company, Limited, 83, 
Cannon - street, London. (The General Electric Company, 
United States.) (Complete specification. ) 

Improvements in or applicable te searchlight, helio- 
graph, and wireless telegraph apparatus. Mervyn 

Hanbury Lowther Clark, 321, High Hulborn, London. 

. Improvements in electric telograph apparatus. Joseph 

Arthur Lovel Dearlove and Sidney George Brown, 456, 

Southampton buildings, Chancery-lane, London. 

. Improvements in storage batteries. Henry Harris 
Lake, 45, Southampton-buildings, Chancery: lane, London. 
(Carlo Bruno, Italy.) 

Improvements in supporting clectrical contact rubbers 
or brushes below rail or tramway vehicles. Robert 
Bolton Ransford, 24, Southampton-buildings, Chancery- 
lane, London. (La Compagnie Générale de Traction, 
France.) (Complete specification) 

Improvements in accumulator plates. Wilhelm Majert, 
18, Southampton - buildings, Chancery - lane, London. 
(Complete specification. ) 

Dec. 9. 

Improvements in er relating to electricity meters. 
Alfred Julius Boult, 111, Hatton - garden, London. 
(Felipe Saldana, France.) (Complete specification. ) 

24584. Improvements in or connected with electric accamu- 
latess. Gustave Leve and the Monobloc Accumulator 
Syndicate, Limited, Villa Louise, Lawn-road, Hampstead. 

94536. Improvements in therme-electric piles. Lucian Gottscho, 
31, Southampton - buildings, Chancery - lane, London. 
(Complete specification. ) 


244387. 


24478, 


84514. 


SPECIFICATIONS PUBLISHED. 


1898, 


24190. Magnetic ciroult-breaker, Lake. 
$6570. Electric batteries. Rawson. 
24727. gori for measuring a supply of oleotricity, 
ce. 
24850. Hiectric sparking plugs for explosien engines or 
motors. Simms. 
24837. Electric alarm clook, specially applicable for use in 
public works ce other institutions. Millar. 
25895. Eleetrio switch key lamphelders or sockets. 
Ebbutt and Verity's, a, Limited. 
85390. Fe lampholders er sockets Ebbutt and Verity's, 
mi 


27268. Alternate-current arc lamps and lanterns. Mordey 
and Bevis. 
1899. 


960. Enclosed are lamps. Thomas Davies. 

1044. Switches for electromoters and tho like. Sloan and 
Barnes. 

1087. Regulable olectric resistances. Schindler. 

1141. Method of and moans for deriving twe or more 
alternating currents of different phase from a source 
of single-phase clectrical supply. Wagner. 

2176. Safety appliances in connection with overhead or 

conductors ef electrical railways and 
tramways. Siemens Bros. and Co., Limited. (Siemens 
und Halske Aktien-Geeellschaft. ) 

2177. Method of supplying ecloctrsical energy to motor 
vehicles from two overhead conductors. Siemens 
Bros. and Co., Limited. (Siemens und Halske Aktien- 
Gesellschaft. ) 

15541. Dynamo-electric generators and motors. Atkinson. 

17889. Biectric rook drilis, Barker. (Lesem.) 

16068. Telephone registering apparatus. Lincke-Graf and 
Gmuer-Benx. 

20486, Electrical distribution switoh and fuse boards. Jaray. 


(Scott. ) 
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TRAFFIC RETURNS. 


t 


Returns for Increase Total cre 
Line. week or 

Ending 1899. 1898. decrease. 1809, In 
Birmingham Tram. £ £ £ £ f.: 
ways Co. ..... Dec. 9 |4 1333.867 + 266 |204,280 185 % 
Black pool. Fleetwood „ 9 727| 737 — 10 19 864 |13% 
Bradford City Tram ., 10 335 247| + 88 2.960 - 
Bristol Tramways (o.] ,, 8 2 630 2.558 + 72 — — 
City & South London ,, 10 |} 1101, 117 — 7 123 650 2%: 
Dover Tramways ...| ,, 9145 142 — 3 | 9,608 | sð 
DublinU.T.,elec.care| „„, 8 |2,814 481) + 333 — |- 
Dublin S.D. Electric} ,, 8 672| 650 + 22; — | - 
Halifax Corporation| ,, 10| 531| 235, + 296 [21,770] 6x3 
Hull Corporat'n E. S.“ „ 9 648) — : — 114.903 — 
Liverpool Corporat'n „, 246.982 5,732 + 1, 250 [331 096,200 0 
Liverpool Overhead ,, 10 1.4331, 383 + 70 38, 9380037, 0 
Sheffield Corporation|] „„ 10 [1,7444 — — — | =- 
South Staffordshire| ,. 8 670| 599| + 71 32,651 00,94 

a Since April 1, 1899. 5 Since June 29. c Since Jan. l. 

d Partly electrical. e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Aron Electricity Meter, Ld., 6 p.c. Cum.Pref.Shs , 1-125,000) 
Blackheath & Growch. District Elec. Lt., Ord. 1, 201-101, 200 1 


Blackpool aud Fleetwood Tr»mroad . —— “| 10 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 
—— 44 per cent. (um. Pref. ..... .. csscseee- 10 
British Electric Traction, Limited, Ordinary, Nos. 1- 30, 000 10 
6 per cent. Cm. Pf., 30,001-60,000 ......i......... 10 | 
— 5 per cent. Perpetual Debenture Stock ...... 100 
British Insulated Wire, Ord., No w to 40,000.. 5 
6 per cent Cum. Pref , . 1 to 27,500 5 
Bro ympton and Keusiugton Baaris Supply Co., Ordinary é 
7 per cent. Preference os ; 8 
Brush k Electrical Engineering Limited, Ordinary.. * 2 
Non, Cum., 6 per cent, Pref. TIETEET 1 
per cent. Debenture Stock ——ꝓW2ꝓ2 ses 10 
4 per cent. 2nd Debenture Stock..... — | 10 
Callender’s Cable C mene Debentures . r | 100 
Ordinary : rere CT b 
6 per cent, N 5 
Central London Rallvay, Ordinary ... 10 
Pref. Ha.... < svesacevesessvccecedsann 5 
deferred .. . $ 
Uharivg Cross and Strand. P LA ó» b 
20. .001:00000. s cos. 001. wecess ameetnvewsoneee u b 
44 per cent, Cum. Pref. ‘| b 
ere, ccaccccccsccoccvengns | $ 
44 per cent. Debentures ...... s.c. mcs aceeees > uy 
City of London, OFGIMAEF: . i.» s0 . : ib 
6 per cent. Cumulative Preꝶ .. 10 
6 per cent. Debenture Stocckkck kk | 100 
City and South London Railway, Consolidated Ordinary . 10 
0000 scene 00 og ee TE E m lese é 
4 per cent. bebenture ne i 
—— 6 per cent. Pref. Stock '91 ........ssessessossso 0 
1 i E E T OET TTE 
County of London and Brush Prov. Elec. Light Co., Ord. 
6 per cent. Cum. Pref. . | 10 
44 per cent. Debentures Prov. Certs. All pd. Rd. 
Crompton and Ch 8 
5 per Cont. DEDGREETOS .o.-ccscadvasccovcad acuset — 
Edison and Swan United Ordinary... ccccce cect cence 8 
5 per cent. Debentures .. .. ..ccccccccccccccecese b 
— 4 per cent. Deb. Stock, Red.. 100 
Edmundsons' Electricity Corp., Ltd. ` Ord. Shares, 1170 5 
alectric Construction, Limited Tree eee 3 
7 per cent. Cumulative Pref. ... — an 
4 per cent. Perp. lst Mort. Deb. 100 
W. I. Henley's Telegraph Works, Ordinary . 5 
44 per cent. Preference 2... 2.2.2... aa oe nceeees 6 
4 percent. Debentures ... —— 
India Rubber, Gutta Percha, and Telegraph W orks ...-.. 
4 per cent. Debentures 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
ondon Kilectric Supply, Ordnar ry 
6 per cent. Pref. .... 
4 per cent. lst Mortgage ‘Debenture Stock, Red. 
Metropo'itan Electric Supply, Limited, Ord. ages 
44 per cent. First Mortgage Deben'tvre Stu ok 8 


3j per cent. Mortgage Debenture, Red.. 
National ivlephone, Urdiuary.. ‘om a sadia 
6 per cent. Cum. First R 
6 per cent. Cum. Second Pref.. * 
6 per cent. Non. Cum. Third Pret 


„„ „ „„ „ „ „ „ 


84 per cent. Deb. Stock, Red. 
New General Traction, Limited, ‘Ordinary . as 

= 6 per coms. ONM. les e e 
Notting Hill Electric Lighting Company, Limited ..... | 
Oldham, Aston, and Hyde Electric Tramway, Ordinary.. 
Prefereuce 


— 2 — a — 
FanBaSSe SSS 


—— — OO 752J . 0ↄ2D3ůäůÄßÄ—ßsðC2aA&2⁰Aꝝ:w⁊ ]uãͤ 22. :WAu332k;2k;;ꝛ .. —X((2K444...8————2KK 


— 
— 


e+e ee % * ee eee eee 


Oriental, Limited, 1879 ............. 


l i 

— £5 Shares * aes BRE 
£4) Shares, NW. ooo | “4 
Oriental Telephone and Electric Company l 
Oxford Klectric, Lim., Ord., Nos. | to 96 and 407 to 10,810 | 5 
Potte ries Electric Tra: tion, Ld., 0 


Ord., N: s 26,667- mney — 


5 per cent. Cum. Pref., Nos. 120,000 


ROyal E lec trical Company of Montreai d — $ 
44 per cent. First Shares Mortgage Debentures .. 100 

South London Electric Supply, Ordinary ......... | 8 
St. James's and Pall Mall, Limited, Ordinary ß a= 6 
per cent. Pref. ... 22 
Telegraph Construction and Maintenance - =--| 
b per cent. Bond 100 
Telegraph Manufacturing, Graf ary.. D § 
5 per cont, Cum. l „ i. . „ „ „el 5 
Waterloo and Clty Baii ny t salbe RRE 


Westminster Electric Supply, Ordinary — —. 


| Paid. | Tuesday, 
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the Vestry have refused. The matter is acvordingly to be 
referred to an arbitrator, and we note that the president of 
the Surveyors’ Institute has been requested by the company 
to nominate this arbitrator. He has nominated Mr. Daniel 
Watney to fulfil the obligations of an arbitrator, in 
accordance to Section 6 of the Companies’ Act of last 
session. We are glad to see that the matter is in this way 
likely to be settled shortly, and that electric light com- 
panies in London are deriving benefit from the new rights 
which they obtained in the last session of Parliament. 

Economical Production of Iron and Steel Sheets. 
At arecent meeting of the Staffordshire Iron and Steel 
Institute Mr. H. P. Toy read a paper on “Iron and Steel 
Plant,” in which he dealt very clearly with the great 
developments of the industry. He considered particularly 
the case of sheet-iron mille, which were being subjected to 
great competition from newer mills designed to roll thin 
steel sheets. He stated that in the competition the 
older iron-sheet mills were considerably hampered by the 
crude apparatus used in their equipment. Old steam- 
engines, worn-out cylindrical boilers, were in many cases 
expected to enable the works to compete with new plants 
provided with economical boilers and steam-engines. The 
author expressed his opinion that where iron-sheet mille 
were properly equipped, they could still compete with mills 
producing steel sheets. We wonder that the author did 
not take up the question of electrical driving for these mills, 
as he pointed out the objections to using one engine to 
drive all the machinery in large works. 

Fire Extinction.—The engineer in charge of a central 
electric lighting station requires great presence of mind in 
emergency, and is often called upon to deal with occurrences 
of which he has bad no previous experience which might 
guide him. An instance of this recently happened in 
Brooklyn, in the power station of one of the street railways. 
The coal stored in the bunkers in the top of the building 
caught fire, presumably by spontaneous combustion. The 
Electrical Renew of New York states that the engineer in 
charge refused to allow the firemen to play water on the 
burning mass, but preferred instead to open the chutes and 
let the burning coal descend on to the floor of the boiler- 
house. A certain proportion of the coal was placed in the 
furnace, and the rest extinguished and piled at one end of 
the room. This went on until all the burning coal had 
been removed from the bunkers, and without playing any 
water on the upper part of the structure of the station. 
In this way the damage from water, which is often quite 
as extensive as that due to the fire, was avoided. 


Earthing Alternate-Current Mains.—The advan- 
tage of earthing one conductor of an alternate-current 
syatem of high-tension distribution is so great that it bas 


been adopted i in practically all the important electric light- 


ing stations in England using alternating currents. When 


concentric cables are used the outer conductor is always 
the one to be earthed, as this naturally tends to keep itself 
at earth potential. Of course, when this is done, an earth 
on the inner conductor means practically a short-circuit on 
the system, which has to be removed before the supply 
through the defective part can be continued. In spite of 
this, we believe that the interruption of the supply is less 
than in systems where an attempt is made to keep both 
poles insulated from earth. When this is done, the con- 
ductor whose insulation resistance is least tends to keep at 
earth potential. An earth, then, on the other conductor 
immediately strains the defective insulation on the first, 
and a breakdown occurs in which both conducting wires 
are disabled. An example of this recently took place at 
` Hastings. Again, when one conductor is permanently 
connected to earth at the central station, the voltage set 
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up by the resonance effects is not likely to be quite so 
destructive as when both the wires are insulated. 

Municipal Electric Lighting.—The Chicago publics- 
tion now christened The Other Side gives in ite issue for 
Nov. 25 a report prepared by two experte on the municipal 
electric light undertaking at Negannee, Michigan. The 
outcome of the report tends to confirm the statement so 
often published in the electrical Press of America, “ that 
the accounts of electric lighting stations owned by munici- 
palities on the other side are not above suspicion.” It 
seems that in the above town the electric lighting plant i i 
run in the same building as the water-pumping plant, using 
the same fuel and the same stores. The report goes on 
to state that the experts considered that the water plant 
has been charged with a part of the items which should 
have been put down against the electric lighting. The 


outcome of this is that, instead of a profit of £146 for the 


year ending April, 1899, there has been an actual los 


of £253. We gather from the figures that the plant in 


question is only a small one. The experte proceed to give 
the good advice that the output must be increased in orde 
to make ends meet. The great fault in the supply system 
is that the electricity is not supplied by meter, but that 
fixed rates per lamp per annum are charged. 

Underground Telephone Cables.—The latest move 
in the fight between the National Telephone Company and 
the London County Council with respect to the laying of 
telephone cables underground is a letter addressed from the 
clerk to the London County Council to a number of the 
London vestries. In this letter it is stated that the Highways 
Committee of the Council has had its attention drawn to 
the fact that the National Telephone Company have laid 
down underground cables without first obtaining the con- 
sent of the Council, as required by the Telephone Acta 
As there is no penalty for the infringement of the pro 
visions of these Acts, it only remains to stop further 
infringemente, and this can be done only by obtaining az 
injunction while the works are in progress. The vestris 
are accordingly asked to inform the London County Council 
of any extension work which the National Telephone Com. 
pany may be laying down in their districts. The question 
will then arise that in certain cases the work is being done 
with the permission of the vestries, and the company will 
claim, as in the letter which we published recently, that 
they are not laying down the wires under the procedure 
provided in the Telegraph Acts. Interesting legal 
points arise in this connection which, we presume, will be 
fought out in the near future. 

Trolley Wire for High-Speed Service.—Th 
International Traction Company of America has recently 
equipped a new high-speed route for ita cars between 
Buffalo and Lockport. The new section consists of a track 
of about six miles long, and is entirely over private ground, 
so that there is no limit to the speed obtainable. We under 
stand from the American Electrician that this speed new 
averages about 45 miles per hour between the stoppage, 
while the maximum speed is nearly 60 miles per hou. 
Eighty-five pound rails are used, and the line is operated 
with signalling gear like an ordinary steam railway. The 
overhead construction used is novel. Thus, while the wire 
is carried by brackets, it is not hung directly on these. 
Instead of this, a Tin. stranded steel cable is strung the 
whole length of the line, and the trolley wire is suspended 
from this steel cable by means of ordinary street line 
hangers. The supporte are arranged at a considerable 
distance from the brackets, so that a very flexible system 
of suspension is obtained. The construction also prevents 
any break of the trolley wire from damaging the brackets 
on each side of the fracture. We understand that the 
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the weight of the ‘propelling machinery is distributed 
throughout the train, a single car can be run as economically 
-as a train of five or six cars. 


of the drawing-room and used to supply the room under- 


neath. In some way or other these wires ignited the wood 
casing in which they were enclosed and set light to the 
floor. After a time the fuse blew, but this did not happen 
till the woodwork of the floor was well alight. The writer 
gives his idea as to how the fire originated, and incidentally 
mentions that the wire used was of the Silvertown make. 
Of course, his suppositions cannot be proved, as the fire 
destroyed a considerable portion of the floor and also 
the evidences of how it originated. We feel fairly sure, 
however, that the insulation of the wires was not to blame, 
and also that placing the wires under the floor is the 
primary cause of the fault. There is every inducement 
to scamp work which cannot be readily inspected, and we 
should say that dry joints lying side by side in the casing, 
with practically no insulation over them, were the cause of 
the trouble. If it is absolutely necessary in old houses to 
put the wires under the floor for the sake of the decora- 
tions, these wire should be enclosed in iron pipes so that 
any faulty insulation cannot cause current to be trans- 
mitted through an inflammable material. The arc resulting 
from a direct short-circuit when contained in a fireproof 
tube is bound to be cut out by the fuses before damage is 
done. Mr. Crackenthorpe concludes by pointing out that 
electric wires should be tested periodically, and that 
insurance offices should take the matter up in their own 
interests. He would find, however, that on careful enquiry 
the cost to the insurance companies of such testing would 
come out considerably more per annum than the small 
amount they are called upon to pay for fires caused by this 
means. The conclusion of the matter is that a fireproof tube 
should be insisted on for all wires in inaccessible positions. 


The Overhead Railway in New York.—Mr. B. E. 
Greene contributes to the Electrical Review of New York 
some interesting facts to disprove the scare literature which 
has been circulated with respect to the results of convert- 
ing the Manhattan elevated railway to electrical driving. 
He points out in the first case, that the rumoured excessive 
damage done to the elevated structure by the stray currents 
from the street railways has been found to be grossly 
exaggerated. In fact, the electrolytic action on the structure 
has been shown to be almost inappreciable. He then states 
that the cost of conversion of the line, which is some 
£5,600,000, is ample for the machinery and outfit which is 
to be supplied. For instance, with respect to the copper 
required there has been a substantial reduction in the cost 
since the change was decided on, which largely equalises the 
slight rise in electrical machinery. He then considers the 
influences which the change would have on the receipts and 
expenses, and shows that important lines in Philadelphia 
and Pittsburg have both increased their receipts and 
decreased their operating expenses through the aid of 
electric traction. He finally shows that the capacity of the 
line will be extended some 40 per cent. by the change, 
part of this increase being accomplished by the adoption of 
passenger cars with motors under them, in place of the 
locomotives and tenders. The greatest advance will, how- 
ever, be in the increased speed and frequency of service. 
Thus in the hours of light load, instead of a service 
of five-car trains once in five or ten minutes, single 
cars or a train of two or three cars are to run at one- 
minute intervals. This frequency of service is of inesti- 
mable worth in a busy town, and as it will be obtained 
without appreciably increasing the actual work to be done, 
great increase of profit is to be expected. Of course, with 
ateam-engines the economy to be gained by reducing the 
number of cars is comparatively small, owing to the great 
weight of thé engines themselves. When, however, as with 
the multiple-unit system to be used on this elevated line, 


225 and two of 150 kilometres. (Our readers will have no 
should be expressed in kilowatts.) A fourth unit of 300 kw. 
lighting business is being worked from the power house 


feature of this latter business is the considerable day load 


Colombo.—The Journal of the Society of Arts for last 


week contains the paper read in November by Mr. J. 
Ferguson on “Old and New Colombo.” In this paper the 
history of Ceylon, and practically of Colombo, is traced 
back to 1346. Since then the ownership of the island has 
passed through a Portuguese era and a Dutch era, while 
‘Colombo was finally surrendered to the English in 1796. 


During the British occupation great advancement bas been 


‘made in connection with the development of the trade of 
‘Colombo, and especial attention is drawn in the paper to 
the magnificent harbour works which the town possesses, 
and which make it a most important shipping centre. 
Through the enterprise of Messrs. Bousted Bros. the tows 
‘is well supplied with electric light, and the electric tram- 
ways which are now running are being rapidly extended. 
‘As this work has all been engineered from by 


Messrs. Kincaid, Waller, and Manville, a few details of 
what has already been accomplished will be of interest. 


Two routes, each 34 miles of double line, out of five routes 


proposed converging from all parts of the town to a point 
within the Fort of Colombo, are already in operation. The 


traffic is quite abnormal, and the present rolling-stock has 
proved insufficient to carry the passengers wishing to 
ride. 
cars, which ply from 6 a.m. to 10 p. m.; the rolling-stock 
will shortly be doubled. The maximum number of 


About 15,000 a day are now travelling in 10 to 12 


passengers carried in a day has reached the remarkable 
figure of 25,000 out of a population of 150,000. The 
‘power-house is stated in the Journal to be of extraordinary 


dimensions, as we are told that it contains three unite—oneof 
difficulty in understanding that the output of this machinery 
is now being added, and a large and rapidly-increasing 


through a small sub-station within the Fort of Colombo. A 


caused by the use of slow-speed oar-bladed faus, which have 
entirely superseded the punkah. Are lamps are now beiag 
erected along the main tramway routes, and alternating 
plant is being put down at the power station to servé the 
Galle Face Hotel, the club, and the various residential 
portions of Colombo. When the remaining routes are 
opened to traffic, a possible goods business developed along ! 
the tramway routes, and the lighting mains extended 
throughout Colombo, the undertaking will be far the largest 

and most complete thing of its kind in the East. 


Armature Core Distribution.—In a recent issue of 
the Transactions of the American Institution of Electrical 
Engineers, which has just reached us, we find the full text 
of a paper by Prof. W. E. Goldsborough on “ Air-Gap 
and Core Distribution of Magnetic Flux.” The problem 
investigated by the author is that on the distribution of 
the magnetic flux in the armature of a dynamo, both on 
light loads and when the armatures are delivering their 
normal full load current. The object of the investigation 
is to show that the hysteresis loss is increased considerably 
by the variation of the magnetic density in different parts 
of the core. This has been recognised by dynamo builders, 
who have been accustomed to add a certain percentage 
to the loss found from the mean density and the 
quantity of iron in the armature. Prof. Goldsborough, 
who is in charge of the electrical department at the 
Purdue University at Lafayette, had a model constructed 
with which accurate measurements of the distribution 
of flux in a laminated iron armature can be ascertained. 


aa 
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For this. purpose a laminated iron block representing the 
armature of a dynamo had a series of holes drilled through 
it at regular intervals. In these holes, of which there were 
nine rows of 17, exploring coils were wound, so that by 
means of a ballistic galvanometer the distribution of flux 
could be accurately ascertained. The magnetising coil and 
core representing the field maguets of a multipolar dynamo 
were 80 wound as to correspond with the embracing of 
80 per cent. of the armature surface. Cross-magnetising 
coils were also provided to correspond with the armature 
cross-turns. With this apparatus a large number of 
experiments were made by the students of the university, 
the results of which experiments are plotted in the 
paper. The proportions of the armature core in the 
model were considerably larger than would occur 
in practice, which caused an exaggerated variation 
in flux. When the magnet poles were only excited 
and no cross-turns were provided, the induction in the 
core across the section midway between the poles varied 
from 14,000 to as little as 2,200 C.G.S. lines per square 
centimetre. The percentage variation seems to be some- 
what lower when the armature cross-turns were used. 
The maximum increase in hysteresis losses with this 
apparatus, due to the uneven distribution of the flux, 
amounted to 45 per cent. of the hysteresis loss which would 
have been found had a uniform density been obtained with 
the same total flux. In a discussion which followed the 
reading of the paper it was clearly brought out that this 
increase in loss was largely exaggerated by the amount of 
iron in the armature of the model. 


Cassier’s Magazine.—The December number of this 
magazine contains an exceptionally large number of articles 
on electrical subjects. The first of these is by Alton D. 
Adams on “The Development of Electrical Stations.” For 
this article Mr. Adams has collected a number of typical 
photographs illustrating English, German, and American 
practice. We are glad to see that really representative 
examples of English practice have been selected by the 
author. In the article the development of electrical 
generation and distribution from the early days, in 
which single plants were run on single circuits, are traced. 
Mr. Adams points out that the old practice of having one 
type of machine for incandescent lighting, one type for arc 
lighting, and perbaps a third type for power distribution, 
has passed away in favour of a universal system with 
transforming devices for supplying any particular current 
required. He also remarks on the passing away of 
countershafting and belts, but we notice that in one of 
his illustrations, which is said to show a typical sub-station, 
arc light machines are belted to alternate-current motors. 
The arc lighting machines in question appear to be of the 
Brush type, which, in England at any rate, have been 
displaced by rectifiers in combination with constant-current 
transformers supplied from the high-tension alternating 
mains. Another interesting article in the same issue is 
by Dr. Louis Bell on “The Practical Limits of Power 
Transmission.” In this the old question, in the solution 
of which English engineers have had so little to do, of 
the possible limit in voltage for power distribution is 
considered. Dr. Bell explains clearly the electrostatic 
leakage effects which begin to be perceptible at 20,000 
volts, and which at 40,000 volts represent an appreciable 
amount of energy. With high voltages between 50,000 
and 60,000 volts the effects become serious, and may 
perhaps prohibit such pressures being used with overhead 
wires. With these high voltages it is not so much the 
regular working pressure which causes damage as the 
resulting resonance effects. Finally, Dr. Bell gives -his 
opinion as to the commercial possibilities of long power 
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transmissions. He states that the engineering possibilities 
extend to much greater distances than the commercial 
possibilities. If the power to be transmitted ranges from 
500 kw. to 1,000 kw., the author considers that a range of 
from 15 to 25 miles is possible commercially. When, 
however, the distance is increased from 50 to 100 miles, 
larger powers must be transmitted and sold under 
favourable conditions in order that the scheme may be 
profitable. Dr. Bell expresses the wish that the trans- 
mission of 1,000 kw. to 2,000 kw. for a distance of from 
100 to 200 miles could be experimented with, in order to 
see what the practical difficulties arising from much higher 
voltages than those now in use would be. 


Engine Economy.—Prof. R. C. Carpenter recently 
presented to the New York State Street Railway Associa- 
tion some interesting facts on the fuel economy of engines 
used for driving electric street railways. The teats from 
which the results given were obtained were made by the 
advanced students at the Cornell University. They were 
made under working conditions, and on a good number of 
engines of each particular class. In this way average figures 
for the different classes of engines are quoted, which when 
supplemented with the best results of any engine in any 
one class are most interesting for comparison. In the experi- 
ments measurements were made both of the steam per 
indicated horse-power hour, the coal per indicated horse- 
power hour, and the steam used per indicated horse-power 
hour at the best load of the engine under trial. From these 
results the professor has calculated the probable weight of 
coal used per Board of Trade unit for the various types of 
engines. These figures, while, of course, of interest when 
comparing engines in a given district, are not of much 
service unless a uniform quality of coal is used. In the 
individual teste, however, the kind of coal smployed is always 
apecified. The most useful figures, from our point of view, 
are those giving the average steam per indicated horse-power 
hour. Thus, with the non-condensing type of engine 
worked by a simple slide valve, the result came out at 
34: Ilb. of steam, while the best engine of that class used 
31:6lb. of steam. With the simple Corliss engine, running 
non-condensing, the average quantity of steam used per 
indicated horse-power hour was 28'3lb., the best engine 
only taking 26°91b. With compound engines working with 
slide valves the average result was 50°3lb. Naturally, con- 
siderably lower figures were obtained when condensing, the 
following figures obtaining : With a compound engine with 
slide valves the average consumption was 22-7lb. of steam 
per indicated horse-power hour, while one engine consumed 
as little as 16°7lb. With the Corliss type of compound 
engine the average was as low as 18-2, while the best engine 
only consumed 14:5lb. of steam per indicated horse-power 
hour. From these figures Prof. Carpenter works out the 
actual cost of running a station equipped with a 500-b.p. 
plant. Taking into account both capital cost and the cost 
of fuel in running, his conclusion is that the greater 
economy of the Corliss compound type of engine much 
more than compensates for the slightly increased first cost. 
In fact, the saving in fuel and fixed charges is sufficient to 
pay three times the difference in the cost between the 
cheapest and the best power plant. In making the com- 
parisons of the actual cost, the boiler plant for the higher- 
grade engine is naturally considerably lower than that for 
engines requiring a greater quantity of steam. These 
figures confirm those which have been published on this 
side to the effect that where the load on a plant is fairly 
uniform throughout the day, every attention must be paid 
to the economy of the plant. One item we should have 
liked to have seen more reference to in the above paper is 
the cost of upkeep of the different types of engines. 
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HEREFORD ELECTRICITY WORKS. are 11 disconnecting boxes at various points in the city, 
(Concluded from page 757.) some of which are provided with fuses, thus pro 
pag ' the mains from damage. The cables consist of stran 
Distribution. copper conductors insulated with vulcanised indiarubber 


The mains are arranged for a capacity of 10,000 8-c.p. | protected with tape all over, and laid under the diners | 
lamps. There are at present three feeders—“ A,” running | in wooden troughing filled in with bituminous compo 
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Plan of Mains, Hereford. 


to Kerry Arms in Commercial-street, 450 yards long, the feeders being run separately from the distributing 
25 x 15 K 25; “ B,” running to the end of Broad-street, | mains, which latter in nearly all cases are run both side 
opposite the Cathedral Close, 750 yards long, 25 x 15 x 25; | of the road. The system is designed for a pressure of 
“C,” running to the corner of Eign-street and Victoria- | 220 volts at the lamps, the cables being of such a siz 
street, vid Edgar. atroet and the Cattle Market, 650 yards and capacity that the rise and fall in pressure shall not 
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Laying Mains, Hereford 


long, '2x'1x'2. Distributors have been laid down Broad- | exceed 4 per cent. in the distributing mains even when 
street both sides, Eign-street, Commercial-street, High- the proposed full load of 10,000 8-c.p. lamps is attained 
street, High Town, Widemarsh-street, St. Peter’s-street, | The length of the three feeders is approximately one 
St. Owen-street, St. Ethelbert-street, Castle street, and | mile, snd distributing mains have already been laid W 
the Cathedral Close, and cables are about to be laid in | the extent of about 24 miles. 


Maylord-street, Edgar-street, and Portland-street. There! On commencing the work of cable-laying the Corporation 
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Edward Sasson has suggested of filling up gape between 
different systems, a deal might be done to improve 
the position. These are all points which I will bring to 
the attention of my colleagues.” He had an interview 
with the French Minister of Posts and Telegraphs, who 
assured him of his personal adhesion to the principle 
for which they were contending — viz., that the full 
inland rate of the two countries should not be exceeded. 
He gave the following instances of the charges he pro- 
tested against. A good many messages for India and even 
for Australia vid India were dispatched through the 
land lines abutting on the Persian Gulf, and a word to 
Fao, at the head of the Gulf, cost 63d., but from there to 
the Indian frontier the charge went at a bound to 3s. 6d. 
London to Gibraltar, the same distance as Fao to Karachi, 
3$d.; to Vancouver, 6,000 miles, 18. 6d. ; to Accra (Gold 
Coast), same distance, 6s. 3d. ; to Alexandria, same distance, 
ls. 7d.; to Perth (West Australia), 11,100 miles, 4s. 7d. ; 
to Bombay, 6,300 miles, 48.; to Borneo, 9,500 miles, 5s. ; 
to Lagos, 5,200 miles, 7a. 1d.; to Tunis, 1,400 miles, 2d. ; 
to Bermuda, 2,900 miles, 2s. 6d. The working expenses 
were now 80 low, thanks to the duplex and Morse systems, 
which economised time, that in Queensland they could 
telegraph 3,000 miles for 1d. Another instance—St. 
Petersburg to Vladivostock, 6,000 miles, 44d, whereas to 
Shanghai, a few hundred miles further, they paid 5s. The 
charge to Australia only a few years ago used to be 9s. per 
word, but after the reduction to 4s. and 4s. 9d. per word, 
all the preliminary sacrifice of revenue was recouped in 
three years. 

He next considered the case of South Africa, where the 
dread of competition brought about a wholesome change in 
the attitude of the companies. He then dealt at length 
with the case of India, enforcing his argument by the 
figures he had quoted. The telegraph companies, he said, 
held India paralysed in their grasp, so that, however willing 
the Indian Government might be to meet reasonable 
demands, it could not be done, as that Government was 
apparently the bond-slave of these all-powerful companies. 

ow what they desired to know was, how came it that the 
Indian Government had for so long remained passive and 
quiescent spectators, while those fetters and shackles were 
being imposed by the telegraph companies upon the 
industria], commercial, and social classes of the community ? 
They also wanted to know why it was that the land line 
connecting Constautinople with Cairo was so inaccessible to 
the public. They wanted to knowthe reason why the Turkish 
land lines along the Euphrates Valley were equally inacces- 
sible to them. If they could not have free trade in tele- 
graphic communication, if they must suffer from the effects 
of some 5 to the companies, let them not sit 
still, and, with folded hands, submit to this pernicious and 
all-abeorbing system of bounty-fed lines and cables. They 
were very much in the dark as to the nature of the conven- 
tions entered into by the associated companies with the 
Turkish, Persian, Egyptian, and Indian Governments ; and 
the Foreign Office refused information on the ground that 
the permission of the companies would have to be previously 
obtained. This permission did not appear to be forth- 
coming. What was it they were afraid of divulging to the 
public? Why all this sinister and nebulous concealment 
if everything was 4 15 and above board. He asked them, 
as practical men of business, whether it was right or proper 
that on a matter affecting the welfare of their commorce, 
their shipping, and their industries, arrangements should 
be concluded and kept secret without their having a word 
to say, or being able to lifta finger against any of the 
provisions which may be obnoxious or detrimental to 
their interests. They were consequently driven to 
grope in the dark in their efforts to wrestle with 
powerful corporations thus bolstered up and pro- 
tected. He next gave them an instance of the strong 

sition to which these companies had attained, and their 

isregard of the public interest. Before the Folkestone 
Char ber of Commerce he had referred to the breakdown 
of the cable between Delagoa Bay and Mozambique—one 
of a system for which the proprietary company had received 
over £1,300,000 from the State in the shape of subsidies. 
This cable, although laid 20 years ago, had not been dupli- 


cated, and was interrupted from Oct. 31 till Nov. 15 last, 


ing the operation. 
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A few days after its restoration came the news of another 
interruption of more than a week’s duration between Aden 
and Zanzibar to another unduplicated cable laid 20 years 
ago. Both of these were lines upon which they had to 
depend for the rapid transmission of news from the seat 
of war, and when these were interrupted they were only 
able to get news by the long land line through Natal 
to Cape Town, and so home along the West Coast of 
Africa cables. Were they not entitled to ask to what 
uses those public funds, so lavishly supplied, had been 
devoted ? Was it understood that these subsidies were to 
be applied, however indirectly, towards buying out or 
expropriating accessible land lines in other parts of the 
world for the deliberate purpose of smothering and 
strangling competition, instead of being employed to keep 
the cables so freely subsidised in a state of efficiency 
by timely duplication, so that in the hour of need they 
might be of service to the nation? The rates of the 
companies, though they were reasonable when the enter- 
prise was in its infancy, ‘were now, in view of the 
phenomenal increase of traffic, wholly antiquated and 
intolerable ; and as to codifying, all the contrivances of 
codes and condensation bad now reached their high mark 
of perfection, therefore no relief in that direction could 
be looked for. It had been argued by those who 
supported the monopolists, against whose methods they 
now raised their protest, that by the use of codes the 
public while only paying for one code word were actually 
getting the value of the 10 or 12 words which such code 
word might actually mean, and that for this reason the 
public could not be overchar This was said to be 
clearly false reasoning, as, although many commercial 
houses had been driven to the use of codes by the high 
rates maintained, the general public were not in such a 
fortunate position. In any case, the telegraph companies 
were paid for the words they actually transmitted, 
and that coding had had no evil offecte, as far 
as their traffic was concerned, was shown by the 
large annual increase in the revenues of the companies 
in question. Another fact. With the awakening of the 
constituent elements of the Empire to the necessity of 
drawing closer together to the mother country, a demand 
had arisen for facilities for the transmission of messages of 
a social character ; that demand was irrepressible, and it 
was also one which no Government could wish or afford to 
eee A good deal of the toleration shown by the 
public towards these companies was undoubtedly attribut- 
able to the belief (1) that they were in possession of 
“ all-British cables; (2) that these cables were 5 
beyond the reach of danger in time of war. He was 
afraid that the intelligent British public bad lulled tbem- 
selves into a false sense of security, for not only were 
these companies’ cables not all-British, they were not 
even mainly fixed on British landings: the bulk of them 
were switched on at Lisbon, Madeira, St. Vincent, Egypt, 
Java, and other foreign territories, and, as regarded i 
vulnerability, he had pointed out in letters to the Times 
that several cables were easily cut by the American men- 
of-war, and in some cases, as in the case of Hong Kong to 
the Philippines, cable communication was wholly inter- 
rupted, Admiral Dewey having had no difficulty in perform- 

In the House of Lords, Lord Carnarvon 
stated in 1885 that “the Russian Government had a carefully 
elaborated scheme for taking measures against our submarine 
cables in Eastern waters.” Sir John Ardagh, director of the 
Military Intelligence Department, distinctly pointed out 
“that in the event of our losing Egypt, orangthing happening 
in that country averse to our interests, the Mediterranean 
cables to Australia, India, and the East generally would be 
cut at once.” This actually did occur during the bombard- 
ment of Alexandria. So much for these two pleas. 

The scheme which they proposed for immediate considera- 
tion, and for which they claimed their support, was not an 
ambitious one. A very simple way of overcoming the 
difficulties was pointed out in an excellent paper read before 
the Society of Arts by Mr. E. O. Walker, C.I.E., who was 
lately in the service of the Indian Government Telegraph 
Department, and this project it was which they recom- 
mended to their attention. The map showed that the 
Russian land lines to Merv were continued until they 
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Cables, 

A lay of 20 times the pitch diameter is adopted as a 
standard, and the resistance in parallel of the wires is taken 
as the resistance of the cable. 

Resistance of 3-strand cable = 33742 x resistance of each wire. 
4 253065 


97 IL 9 97 
7 7 T "1443557 15 ” 
T 12 ? "084356 " 1 
5 19 1 "0532424 1 n 
1 37 T "0273493 1 rs 
íi 61 7 0165911 ii ji 
ji 91 i 0111222 11 so 
Weight of 3-strand cable 303678 x weight of each wire. 
99 4 $9 4°01904 99 97 
37 7 39 707356 98 99 
50 12 77 12:1471 vs a 
97 19 97 192207 79 5 
» 37 9 37°4414 n» 1 
97 61 97 61:7356 99 a8 
99 91 9 92:1034 99 oe 
The above formule give the standards, but a variation of 


2 per cent. in resistance or weight is allowed for losses in 
manufacture. These figures have been adopted by all of the 
parties represented, and it is hoped that they may become 


the universal standard for Great Britain. The measurements 
made by Dr. Matthiessen were for the purpose of deter- 
mining the best metal to use for a standard resistance, and 
the permanence of the resistance was of more importance 
than the actual numerical value. The specific gravity of 
the copper was not taken, and as the results are given by 
length and weight, they afford no means of 5 
resistance of a wire of any given diameter. In addition, 
units have been confounded with standard ohms, so that dis- 
crepancies have arisen from both causes. The resistance 
of a stranded conductor varies according to the lay of the 
wires. Some makers use a lay of 12 times the pitch 
diameter, while others go as high as 30 times the pitch 
diameter. Twenty was adopted as an average figure, and 
the resistances calculated from the actual as of the 
wires—viz., 1:01226 times the length of the le for all 
except the centre wire. 

As the Post Office specifications will be issued in aecord- 
ance with the above report, and as all of the manufacturers 
mentioned will include the same figures in their catalogues, 
there seems little doubt that these standards will be adopted 
throughout Great Britain. 


LIGHT RAILWAY COMMISSION. 
The following is the official list of applications made to the Light Railway Commissioners in November, 1899, for 


orders authorising light railways to be constructed. 
proposed to use electricity as the motive power. 


— r i — 


It will be noted that in over 70 per cent. of these it is 


Motive 


pr 
Title. Promoters. | Eagineers. | * power. Gauge. 
Ft. In. 
Aldershot and Farnborough (extension) Power and Traction, Limited G. Hopkins and Sons 4 | Electric 3 6 
Barnsley and District (extension) ...... | British Electric Traction Oo., LI. S. Sellon 4 | Electric 3 6 
Blackpool and Garstang ........ ......... Blackpool and Garstang Electric Light Rail- J. J. Myres 164 | Electrice 4 & 
| way Oo., Ld. 
BAVCR and Distriet see ses 66s British Electric Traction Oo., Ld. S. Sellon 14 | Electric | 3 6 
Brackenhill (extension Yorkshire District ingat Railway Syndi- Mammatt and White 2 Steam & 84 
cate, Ld. 
Bridgwater, Stowey, and Stogursoy ...| H. P. Bouverie, A. Peace, and R. A. Read R. M. Parkinson 11 Steam 4 84 
Cheltenham and District (extension). T. Nevins | T. Nevins 24 Electric 3 6 
AG | D. Cook D. Cook and J. T. Rossiter 673 | Electric 3 6 
r i Bath Corporation C. R. Fortune and G. F.] 18 |Mechanical! 4 0 
Metzger 
County of Hertford, No. 1.............. V. B. D. Cooper 53 | Electric | 4 8 
is + RA Hertford C. C. aud Metropolitan Tram- V. B. D. Cooper 2 Electric 4 8. 
+ FS ways and Omnibus Co., Ld. V. B. D. Cooper 9 Electric | 4 8 
5 = W V. B. D. Cooper 33 Electric | 4 84 
County of Middlesex, No. 2 Middlesex County Council H. T. Wakelam 12 Electric 4 Bi 
Devon South Ham 0008 | H. B. Sheridan and T. W. Barber T. W. Barber 374 Steam 4 8i 
Kast and West Yorkshire Union, 1900 Kast and West Yorkshire Union Railway Co. Mammatt and White 14 Steam 4 8 
. AAA TE AE A J. Selmes and J. Neve | H. F. Stephens 74 Steam 4 8; 
Gloucester and District ..... ............ City of Gloucester Tramways Co., Ld. J. Clifton Robinson 8 Electric 3 6 
Heling AEI U URREA TTT EFE S W. Paynter, H. R. Trigg, and E. Belfield Knowles and Russell 4ł} | Electric |4 83 
Kingston, Surbiton, and District . Greenwood and Batley, LA. A. H. Rowan 43 | Electric | 4 8) 
London County (Archway-road, High- ae Sir A. Binnie 4 | Electric | 4 84 
gate) 
London County (Clapham, Wands- | Sir A. Binnie 55 | Electric | 4 8 
worth, and Kingston-road) Ene „ i 
London County (Deptford, Shooter's nens Sir A. Binnie 54 Electric 4 8 
Hill, and Woolwich) | 
London County (New Cross, Lewis- | Sir A. Binnie 44 | Electric | 4 8 
ham, and Eltham) 7 
Long Melford and Hadleigh Rev. Sir Wm. Hyde Parker, Sir Wm. C| H. F. Stephens 15 Steam 4 8 
| Quilter, and others 
Loughborough and District.. „Loughborough and District Electric Traction C. H. Gadsby 84 | Electric 3 6 
Syndicate, Ld. | 
Lulworth and Osmington H. W. Blundell, F. Terrell, and W. B. E. Cruttwell and R. St. G.] 133 | Steam 4 84 
Pritchard Moore 
Mansfield and District J. Fell, J. Lewis, and W. J. Kershaw C. H. Gadsby 52 | Electric 3 6 
Mid- Agi saa upsan e 0 688 8 5 C. T. Molyneux-Montgomerie and B. M. Jeyes and Godden 391 | Steam or | 4 3} 
Kilby | | Electric 
Morley and District British Electric Traction Co., Ld. | S. Sellon 10 Electrice | 4 8 
New Romney and Hythe.................. South-Eastern Railway Co. and London, A. T. Barry and P. C. Tempest} 94 Steam 4 8 
| Chatham, and Dover Railway Co. | | 
Oldham, Ashton-under-Lyne, HydejOldham, Ashton, and Hyde Electric Tram- S. Sellon 44 | Electric 4 8} 
and District (extensions) way Oo., Ld. 
Peterborough and District (extensions) sritish Electric Traction Co., LI. S. Sellon 1 Electric | 3 6 
Spen Valley (extensions)....... 3 | sritish Electric Traction Co., Ld. S. Sellon 12 Electric 4 8 
L maasar cratasdshecbhelans Wm. McDonnell Mackay and G. H. Newborn L. B. Wells 174 | Steam 4 8 
Wakefield and District . J. Fell, J. J. Gittings, E. Horton, and W. J. Pritchard aud Co. 10 Electric 3 6 
Kershaw 
Warrington and Northwich ............ A. Anderson, J. Hesketh, and A. Brown | R. H. Scotter 134 | Electric 4 8 
West Hartlepool (extensions) - Hartlepool Electric Tramways Co., LI. S. Sellon 11 Electric 3 6 
35 nova tsre ck ERAN I EE AN Wigan and District Tramways Co., Ld. S. Sellon 74 | Electric |3 6 
Windermere and District... British Electric Traction Oo., Ld. S Sellon 6} | Electric {3 6 
Witney Burford and Andoversford ...|Witney, Burford, etc, Light Railway Syndi-| Sir J. Szlumper and W, 234 | Steam {4 8i 
| cate, Ld. Szlumper 
Wotton- under- Edge srren Railway Developments, Ld. | A. P. J. Cotterell õi | Steam 4 8 
Llanelly and District . = sa sasu [Llanelly & District Electric Lighting Co., Ld.) R. Wilson 74 | Electric 3 6 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting of the Institution held 
on Thursday, Dec. 14, 

Prof. S. P. THOMPSON, president, said he had been asked 
to announce a very important piece of progress which had 
been made since the last meeting. The Council had been 
1 the organisation of local centres both within and 
without the United Kingdom. They had had three petitions 


from persons numbering 50 or more in Newcastle-on-Tyne, 


Glasgow, and Dublin. e Council had that night acceded 
to these petitions for local centres, and they would now be 
recognised by the Institution. They had also decided to 
acknowledge the Cape Town branch. That had come to 
pass within 18 months of the articles being passed which 
enabled it. The Council had also transferred investments 
amounting to over £1,400 from the general fund to the 
building fund, which latter now stood at nearly £7,000. 

Mr. F. HoR Joxxs then read his paper on “Electrical 
Time Service,” which was amplified by many experiments 
and the exhibition of models. The paper was discussed at 
length, the meeting pains prolonged until 10.30 to enable 
Mr. Hope-Jones to reply. The paper and discussion we 
are obliged to hold over until our next issue. 

After the discussion the President exhibited a specimen 
of the new diploma. The vellum diplomas, he said, were 
& guinea extra, the great profit on which would be given 
to the building fund. He also announced that the follow- 
ing candidates had been duly elected, and that the next 
meeting would be held on Jan. 11, 1900 : 


eo Russell, M. A., Faraday House, Charing Cross- road, 


Associate Members.—L. F. Christy, Chelmsford; M. G. A. 
Humphrey- Moore, 5, Webster-gardens, Ealing; E. L. Thorp, 
4, Ebberston-terrace, Leeds; A. P. Wood, Lancashire Dynamo 
and Motorcar Company, 24, Corn Exchange-buildings, Fennel- 
street, Manchester. 

A ssociates.—J. Cormick, Electric Telegraph Department, Sydney, 
N.S. Wales; A. J. Walkom, Electricians’ Branch, General Post 
Office, Sydney, N.S. Wales. 

Student.—A. J. Cotching, 11, Camperdown, Great Yarmouth. 


k mea mmr 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fixe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls must be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter should be written on one side only of 
the paper. Questions may be sent at any time. 

QUESTIONS. 

229. In the specification for a compound-wound traction 
generator the insulation is to be able to withstand an 
alternating current of 3,500 volts applied between the 
windings and frame ; what would be the best way to obtain 
the current and apply it? It is also specified that after 24 
hours’ run at full load the surface temperature in no part of 
the armature or field windings shall exceed 45deg. F. ; 
what is the best way of obtaining surface temperature, and 
can you suggest any other desirable tests to put such a 
5 to before accepting same from contractors ?— 

AGNET. 

250. What are the chief points to be specially attended to for 
the thorough maintenance of an overhead copper wire for 
tramway service. —C. R. D? 

ANSWERS. 

Question No. 225.— Why are the commutators of modern dynamos 
so large in diameter? Allowing for sufficient cross-section 
of copper to carry current, how is the best ratio between 
length and diameter decided on, as there seems to be a 
difference in various machines of the same number of poles 
and output ? 


Best Anewer to No. 223 (awarded 10s.).—One reason why 
commutators are larger than was formerly the case is the 
general tendency towards higher voltages within the last 
few years. The consequence of this is, of course, an 
increased number of armature conductors, and this 
naturally bes an increased number of commutator 
parts if sparking is to be avoided. Even although the 
reduction in the magnitude of the current, which is thus 
brought about, will allow of thinner brushes being used 
than was the case in low-voltage machines of the same 
output, still the commutator bars must be of an appreciable 
size, determined mainly by the requirements of convenience 
in building and ease in machining parts, before putting 
together. Hence, as a general rule, the tendency wi 
be to increase the diameter. Also the tendency 
has been to increase the number of parts, even in low- 
voltage machines, in order to obtain less sparking, and 
this will certainly tend to an increase of diameter, as in 


{ this case the width of the strip is not altered at all. Hence 


for all machines commatators are becoming larger in 
diameter. 

As a rule, commutators of large diameter \will be short, 
especially in high-tension machines with small current, 
where the contact area between commutator and brushes 
need only be small. Hence two machines of the same 
output may have very different commutators if the tensions 
and currents are different in the two cases. This is one 
reason for the discrepancy noted in the question. Another 
is that the diameter is influenced by the type of commutator 
centre employed. If the commutator is designed to give 
great depth of wear, then the centre is long, because its 
ends must not come within the brush surface. But if the 
wear is not to be excessive, then the commutator centre 
may be shortened, since its tapered ends may be let into 
notches turned in the ends of the copper part. This 
latter method involves usually a larger diameter, in order 
to allow sufficient copper outside the centre. 

Another reason why the diameter is now made as large 
as possible, and, say, two thick brushes used instead of 
three thinner brushes, is that the shortness thus gained 
allows the whole machine to be shorter, and to weigh 
less, and to take up less floor space, which may be a very 
important consideration. If the length is much shortened, 
it may be possible to do with a thinner shaft, since the 
distance between armature and bracket centres is a factor 
in the shaft diameter. j 

There is no definite rule connecting the diameter and 
length of the commutator. The best dimensions can only 
be obtained definitely when the type of machine is 

iven, along with the type of centre which is to be used. 

ut, as already said, the general tendency is to increase 
the number of parts to get sparklessness, and this tendency 
is helped by the increase of voltage and by the desire to 
economise i in large machines. Hence, if there be a 
rule, it will be to make the diameter as large as possible— 
not larger than necessary, of course, for the maximum 
number of parts desirable—due regard being had to the 
fact that increase of diameter means increase of copper 
weight, and therefore of cost, while it means also decrease 
of steel and iron weight, and therefore also of cost. The 
point at which the increased copper cost becomes greater 
than the diminished iron cost will, of course, give the 
limit. Further definite rules cannot be given, but must be 
determined by common sense and circumstances.—T. C. 

Answer to No. 223 (awarded 58.).— One reason why the 
commutators of modern dynamos are made so large is to 
keep pace with the increasing diameter of the armature, 
with the consequent saving in the length of the lugs which 
are required; and another reason is that, from the experi- 
ments med.: by Messrs. E. V. Cox and H. W. Buck at 
Columbia College, and described in the Electrical World of 
New York, Aug, 24, 1895, it was found that for all kinds 
of brushes the friction is less at high than at low peripheral 
speeds, while the contact resistance is but slightly increased 
by raising the velocity. With a tangential copper brush, 
with a tension of Alb. per square inch, the specific pull due 
to brush friction is 4:5 ; the commutator having a peripheral 
velocity of 1,000ft. per minute, at 2,000ft. per minute it 
would be 4:0, at 3,000ft. it would be 3:4, at 4,000ft. per 
minute 2'8, and at 5,000ft. it would be 2'25. The above 
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are for the commutator dry ; if the commutator be 
oiled the proportions will be just the same, only the values 
will be less—viz., 1:30 at 1,000ft. per minute and 0 66 at 
5, O00 ft. per minute. 


If Fr = specific pull due to brush friction at any velocity 
in pounds per equare inch of contact area ; 
fzx = same at 1,000ft. peripheral velocity; 
Vi = commutator peripheral velocity in feet per minute; 


the specific pull due to brush friction at any velocity is 
given by Wiener as 


7 Vy oo 1,000 
2 J 
fu = fe x ( u 8,000 ) 


Provided the number of commutator sections is kept the 
same, the time during which one section is under the brush 
will be the same whatever be the diameter, as the speed 
being constant the angular velocity will be the same. 

The second part of the question is almost unanswerable— 
there is no best ratio between the length and the diameter ; 
tho whole matter resolves itself into a question of cheap 
production together with high efficiency. In order to keep 
the brushes at a moderste temperature, and the losses due 
tocommutation within reasonable limits, the current densities 
of the brush contact should not exceed 


For copper brushes, 100 to 150 amperes per square inch. 
„ brass 15 100 to 125 mn jj j 
„ carbon „ 50 to 0 „ 1 ” 


Then if d = desired density of brush contact; 
I =length of brush contact parallel to shaft; 
b «circumferential width of brush; 
1 = total current; 
np =number of pairs of brush sets ; 


the formula — 

d x ny +b 

will give the total actual length of brush contact, but /, , 
the commutator length, will be longer, for the length l» 
must be split up into two or more short lengths in order 
to secure bedding, while in order to prevent the 
formation of annular rings in the commutator, the com- 
mutator must be long enough to allow of the brushes being 
staggered—t.¢c., arranged so that one set will bear on that 
part of the commutator not covered by the preceding set. 

From the above formula it will seen that as the 
diameter increases 5 will increase, for the width of each 
segment is greater, hence /, will diminish, and with it /, . 

Another point that will also affect the length is the 
nature of the output—a 200-kw. dynamo working at 500 
volts will require a considerable shorter commutator, the 
diameter being the same, than would a 200-kw. dynamo 
working at 220 volts. Also with multipolar machines 
with as many sete of brushes as there are poles, care 
must be taken that the commutator is of such diameter 
that one set may be adjusted without fear of the operative 
fouling the next set. 

Finally, I would advise the student to read an article 
on modern commutator construction in the American 
Electrician, July, 1896, which fully describes American 
practice, and also he might read an article and editorial 
on brush tension which appeared in the Electrical World 
of New York in September of this year.— F. J. A. M. 


Answer to No. 223 (awarded 6s.).— The chief reasons 
why modern dynamos are fitted with such large com- 
mutators is, firstly, the extended use of multipolar machines 
in place of bipolar, and, secondly, the use of carbon brushes 
in place of copper. The essential requirements of a com- 
mutator are that it shall run sparklessly, and not rise in 
temperature beyond a predetermined limit. One of the 
conditions to secure sparkless running is that the volts per 
section of commutator shall not exceed a certain amount, 
other things being equal. In a multipolar machine the full 
volts occur between each pair of poles, consequently the 
number of sections in the commutator (to secure the same 
volts per section) will be in direct proportion to the pairs 
of poles in the machine; therefore, the diameter will 
increase in the same proportion. The condition to prevent 
overheating is to provide sufficient surface on the com- 
mutator to enable the heat generated by the current and 
by friction of the brushes to be dissipated. This surface- 


should not be less than about half square inch per watt, 
including friction losses, for a temperature rise of 70deg F. 
to 90deg. F. above the surrounding atmosphere. . 

For calculating the losses to suit the above conditions 
the following are good average figures : 

Pressure of brushes on commutator, 1:25lb. per square 
inch. 

Coefficient of friction, 5. ; 

Resistance of contact, ‘003 ohm per square inch fot 
copper brushes. : 

Resistance of contact, 05 ohm per square inch fo 
carbon brushes. 

Watts lost at contact with copper brush due to current 

= 003 x total current? x 2 
Total area of + brushes in square inches. 

It will be seen that the multiplier 2 is used because the 
current has to go out of the commutator and in again— 
viz, + and . 

The same formula can be used for carbon brushes, if 
‘03 is used instead of 003 in the numerator. 

Watts lost by friction 
1.25 x ‘3 x 746 x 2 x (area aq. in. of + brushes) xS 
53,000 
where S = peripheral s of commutator in feet per minute 

The total watts = friction watts + resistance watts. 

The total watts, divided by the surface of commutator— 
viz., diameter “x x x width of face”—should not exceed 
about two. If the watts per square inch come out too high, 
they can be adjusted by allowing more surface. With 

to the current density in the brushes, a good average 
with copper is 150 to 200 amperes per square inch; with 
carbon, about 35 to 40 amperes per square inch. From 
these figures alone it will be seen that with carbon brushes 
a larger commutator is required than with copper, but not 
so large as the difference in current density would lead one 
to suppose. The reason is that with carbon brushes about 
three commutator sections may be covered by the bras, 
and with copper only about 14 sections for a single cireuit 
winding. 
The heat ratio of length to diameter d upon the 
conditions of each particular case. If the commutater 
has a great number of parts, mechanical consideration 
alone determine the minimum diameter, as each plate must 
be wide enough to admit cutting away to fit an ear to 
receive the armature winding; on the other hand, the 
peripheral speed should not be much greater than 2. 500ft 

r minute, as the plates are liable, if of considerable 
ength, to burn the bush holding them together. The 
friction losses also increase with the diameter. Other 
things being equal, the best ratio would be such as to make 
the Friction watts and the resistance watts equal. This 
would also secure the greatest economy in the material 
used for the commutator.— F. W. 


Question No. 224.—What changes of connections, if any, are 
required to reverse the direction of rotation of a motor 
supplied from direct-current mains, (a) the motor is shumt 
wound, (b) the motor is series wound, (c) the motor is com 
pound wound. 

Answer to No. 224 (awarded 108.).— The simplest way ol 
arriving at an answer to this question will be to consider 
what elements have an influence on the rotation of s 
motor ; in other words, what factors go to make up the 
torque causing the motion of the armature. Taking the 
formula given by Carus-Wilson in his Direct-Currem 
Motor,” we have | 

¢=141pAcN x 10 inch-pounds, 

where f is the torque required; p is a number depending 

on the number of poles, and on the way in which the 

sections of the armature are connected—viz., in series or in 
parallel; A is the total number of surface conductors oa 
the armature; c is the total armature current; and Ns 

the total number of lines of force entering the surface d 

the armature from one pole. The numbers 1°41 and 10 

are only constants depending on the units chosen. It» 

evident that for any particular machine everything 2 

constant on the right-hand side of the equation, excep 

c and N—i.e., these are the only two quantities whose sig 

can be chan 
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Now, the direction of motion of the motor, provided it 
is running under usual conditions, where the “assisting ” 
torque given above is not less than the “resisting” torque 
produced by the external load, will be determined by the 
sign of 1. Hence the direction of rotation can be reversed 
by changing the sign of the armature current or of the 
field. But if both be changed at once i. a, if one attempts 
to reverse the motor by simply changing over the mains, 
the sign of ¢, which is proportional to their product, is 
unaltered, and the rotation remains the same. 

There may be two cases: (1) the motor may have to be 
reversed permanently, to run always in the opposite direc- 
tion to that in which it has previously been running; or 
(2) it may be desired to make frequent reversals of the 
motor, the switching over taking place while the machine 
is running. These two cases required, or rather allow of, 
different treatment. 


Fra. 1. 


Consider first (1). In the case of (a), a shunt-wound 
motor, a reference to Fig. 1 will make the matter clear. 
For simplicity a diagram only is given, and all starting 
switches, etc., left out, as these do not enter the question. 
It is evident that the reversal of the direction of the brushes 
to suit the new rotation automatically changes the poles of 
the armature by bringing the top brush nearer the 
positive pole, and hence making it the most convenient 
point to connect to. In a case, however, where the brushes 
are normal to the commutator, or are placed horizontal, 
instead of vertical as shown, this may not always be so con- 
veniently managed, and hence there are cases where it 
would be more convenient to reverse the shunt. But in 
either case the matter is fairly simple for a shunt-wound 
motor. Care must be taken not to reverse both shunt and 
armature current 


— 
Series 


＋ 


Fic. 2. 


In the case of (b), a series-wound motor, it is to be 
remembered that the series winding is thick and stiff, and 
lends itself very unreadil 17 manipulation, being generally 
screwed and sweated to fixed terminal blocks. Hence the 
reversal ig best made by altering the armature flexibles. 
This may be done as shown in Fig. 2, or in any other 
equivalent way. 


Fia. 3. 


In the case of (c), owing 
series winding, the reve 


189 


more neatly accomplished if the brushes happen to be set 
as in Fig. 1. 

This a case (1), and we may now proceed to 
caso (2), where a reversing switch is necessary. It will be 
at once evident that the reversal must in each case take 
place in the armature current, as the self-induction of the 
magnets is so great as to make the sudden reversal at full 
strength very unadvisable. In the figures, all starting 
switches, etc., are again left out to avoid complications. 
Fig. 4 shows the case of a shunt motor. The reversing 
switch is in four segments, and has two bars of the shape 


Fra, 4. 


shown. The gaps between the segments are greater than 
the width of the bars, so that the armature circuit is com- 
letely broken before being remade in the opposite direction. 
Fhe shunt is connected outside this switch, and remains 
uualtered. The switch bars are, of course, oap eo 
insulated from one another, though mechanically connected 
The case of a series motor presents the difficulty that if 
the armature circuit is broken, the series winding is also 
cut out of circuit. This means the breaking of a highly 
inductive circuit, with disastrous results to the switch. The 
difficulty may be overcome in various ways, one of which 
is to make the switch in six parte, numbered 1 to 6 in 
Fig. 5. The total arc of the circle comprised by 5 and 6, 
6 equal to that comprised by 1, or 4 alone, and similarly 
with 2 and 3. In no case is the gap between two contacts 
wider than the bar. In normal running the bars would 
stand between 1 and 5, and 2 and 4, as shown. If it is 
desired to reverse the motor, the bars are moved round 


Fie. 5. 


clockwise. First of all, the gap between 5 and 6 is short- 
circuited by the bar connected to 1, and the same happens 
at 2 and 3, both of these being connected to 4. Between 
8 andl 6 is a resistance of such an amount that when joined 
in series with the magnet windings direct across the mains, 
the current which passes will not be injuriously large. It 
might be possible to use the starting resistance of the 
machine for this by a proper arrangement of connections. 


in to the presence of thick | The switch next cuts 5 and 2 out, and 1 is connected to 
is best made by change of | 6 alone, and 4 to 3. In this way the armature current is 


flexibles. This is shown in Fig. 3. The matter will be | broken, but the series winding remains in circuit, the extra 
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resistance, R, being inserted for the purpose named. The 
switch next short-circuits 6, 1, 2, on the one side, and 3, 4, 5 
on the other. The armature is again in el with R, 
but the current is now in the opposite direction in the 
armature. The further motion of the switch cute out 
6 and 3 altogether, and leaves the armature, with reversed 
current, connected as before to its series winding. Thus 
the required reversal is made. 


Fie. 6. 


In the case of a compound motor (shown in Fig. 6), the 
arrangement is exactly the same as with a shunt motor. 
The gaps between the contacts are wider than the switch 
bars, and the series turns may be put in the main circuit 
and cut out along with the armature. This will have no 
dangerous effects, because the effect of the series turns on 
the magnetic flux is small compared with that of the shunt, 
which remains in circuit. 

This concludes case (2). But it must be borne in mind 
that the figures are purely diagrammatic, and that the 
types of switches shown are not to be taken as the only 
types possible, for the number of such types is actually 
almost as y as the number of makers. Liquid switches 
may be used in this connection with advantage. But 
enough has been said to make quite clear the general rule 
for reversal in the two possible cases, which have been fully 
described above.—T. C. 


Answer to No. 224 (awarded 53.).— In order to reverse 
the direction of rotation of a motor, either the magnetic 
flux of the field must be reversed or the direction of flow 
of current through the armature must be reversed. In the 
case of a shunt-wound dynamo it is easier to couple up the 
shunt to a ype poa two-way switch, and by this means 
reverse the flow of the shunt through the field coils, and 
so reverse the direction of the magnetic flux. In reversing 
the shunt current only we are dealing with the minimum 
current, and hence the capacity of the switch will be small. 
With both series-wound and compound-wound dynamos 
the armature current will require to be reversed in direc- 
tion after it has flown through the series turns. This can 
be readily done by means of a two-way double-pole switch 
of sufficient size to carry the full amperage of the machine. 
If the current be reversed before passing through the series 
turns it will reverse the magnetism due to the field, and 
the direction through the armature being reversed at the 
same time the direction of motion will remain the same. 

Care should be taken to stop the motor before the 
reversal of the current is made, otherwise there will be a 
very severe strain thrown on the armature wires, the 
spider, and the shaft of the machine, while at the same 
time the sudden stopping of the current flowing through 
the field coils, together with its as rapid starting in the 
opposite direction, will tend to create a very high potential 
induced current in the coils, which may cause the insulation 
between the layers to give way and burn up.—F. J. A. M. 


Answer to No. 224 (awarded 5s.).—Interchanging the 
two connections to the brush-holders will, in each of the three 
instances cited, reverse the direction of rotation of the 
motor. There are several good forms of reversing switches 
now on the market, but the following diagram (Fig. 1) 
shows a simple type applicable to (c) in the question. The 
switch (Fig. 2) consists of two C-shaped pieces of springy 
copper or brass attached to, but insulated from, the metal 
bar, E, to which the handle is also fixed, The contacts on 


which this switch works are in three rings. Of 
these the inner one is continuous and in permanent con- 
nection with one armature brush; the outer ring consists 
of a number of studs for starting or regulating the machine 
in either direction, whilst the middle ring is split into 
two separate parts. An extra stud or segment is sometimes 
added at B for the purpose of short-circuiting the armatare 
on itself or through a small resistance when the switch is 


j SHUNT. 


in the off position, G. This ensures the armature being 
first brought to rest before it can be started in the 
reverse direction. Eight terminals are provided on the 
base of the switch, two of which take the supply 
mains, two the armature leads, A A, whilst one of 
the remaining pairs is for connecti the shunt 
wires, S S, to, and the other pair for the main coil 
wires, M M. It will be noticed that the shunt and main 
coil currents remain always in the same direction, bat the 
armature current is reversed by moving the switch handle 
from F through G to H, G being the off position 


Fic. 2: 


Another point to be noticed is that the same set of resist- 
ances is used for starting the motor in either direction, and 
a part of this resistance can also be utilised for short 
circuiting the armature, as described above. A separate 
shunt-breaking switch must be supplied for opening the 
shunt circuit when the machine is not in use. A reversing 
switch of the above description can be made applicable to 
(a) a shunt motor, by star eat the series terminals, (b) a 
series motor, by cutting out the shunt terminals. Automatic 
release coils can be fitted to the switch to act in the usual 
way, but they considerably add to the complication and 
expense, particularly in the smaller sizes.—DISPAR. 


— 


HALIFAX TRAMWAYS. 


The following is the full text of the report presented to 
the Halifax Town Council by Councillor J. H. Whitley and 
Mr. H. F. Street, the borough electrical engineer, on their 
return from a tour of inspection in America. The report, 
which is dated Nov. 29, reads as follows: 

In accordance with your instructions we proceeded to 
America on Aug. 30 to see the latest developments of 
tramway work and long - distance transmission of power. 
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We visited New York, Brooklyn, Philadelphia, Washington, 
Pittsburgh, Cincinnati, Chicago, Buffalo, Niagara, Toronto, 
Mon „Quebec, Schenectady, Boston, Albany, and Pro- 
vidence, and ins the chief power and lighting stations 
and street railways in those cities. We found all the modern 
development to in the direction of large central stations 
generating either direct current, when the station is near the 
centre of supply, or, when not central, two or three phase 
current, which is transmitted at high voltage to sub-stations, 
and there converted, by either rotary transformers or motor- 
generators, to direct current. The simplicity and economy of 
this system is leading many of the larger cities to discard even 
comparatively new stations in its favour, and our examination 
of it in actual practice strongly confirms the view which was 
submitted to and adopted by the Electricity Committee in 
February last. If we ei cur sub-stations in the towns and 
larger villages surrounding Halifax, we shall, by adding storage 
batteries, be able to supply light and power to local consumers 
in addition to feeding our trolley wires. We were greatly struck 
with the immense development of the tramways, stretching into 
every village near a city of importance, and by ingenious means, 
avoiding congestion in the centres, at one terminus in New 
York 360 cars per hour arrive, deposit their ngers, load 
afresh, and restart, allowing each car 10 seconds for the whole 
proceeding. In New York and Washington the underground 
conduit is used instead of trolley wires, with most satisfactory 
results. Its cost, however, prohibits its use in cities under 
500,000 or 400,000 inhabitants. 


Car Equipmenis.— We found that in hilly districts a new and 
more powerful type of motor is being used, thereby being less 
liable to failure than the small size we are using, and we strongly 
recommend its adoption for all our new cars for use on grades 
over 1 in 15. A motor which is above its normal work is 
more often working at its highest efficiency ; also, if there is a 
drop in voltage on the line owing to congested traffic the motor 
has a reserve of power to make up this deficiency. We examined 
various life guards, and suggest a trial of the one used on the 
Cincinnati cars. There seems no consensus of opinion on this 
matter in America in spite of their long experience ; the fact is 
no one type is suited to every emergency. The single-deck car 
is universal and has many advantages, which we think should 
ensure it a trial on some of our new lines, and for summer 
traffic the open-side car with transverse seats has a very large 
carrying capacity. The great poms about the single-deck car is 
that it can discharge and pick up its passengers quickly, thus 
Increasing its car mileage, and enabling passengers to get to their 
destination more rapidly. 

Track.—Sixty-feet rails are used in all new work. Special 
rails with wider groove and stronger and higher check are used 
at all curves over 150ft. radius, two points we strongly urge for 
imitation. The rail used in all cities with severe gradienta is 
$in. wider on the{tread than ours, and gives a better grip to the 
wheels with greatly increased ease in starting. The cast-welded 
joint seems to have passed the stage of experiment, and not to 
be so costly as we had supposed. The best paving between the 
metals is made with scoria or asphalte blocks, which appear less 
slippery than wood and less noisy than granite while Keeping a 
smooth, clean surface, and wearing much better than Lancashire 
setts. Thesleeper track is universal in America ; the advan 
claimed are that, owing to a certain amount of give in this 
type of track, the running of a car is much easier, and one 
engineer assured us that a saving of 10 per cent. was affected 
in energy and repairs. The cost of a sleeper track is much less 
than that with a concrete bed, and the life of the sleepers is 
estimated at about 12 years. 


Overhead Equipment.—In this department we saw nothing 
better or more neatly put up than our own. The span-wire 
suspension with side poles is almost universal. Where centre 

les and side arms are used the flexible suspension system 

been adopted to lessen the rigidity, and to ensure the 
amooth running of the trolley and minimise sparking at the 
ears. The fixed suspension is not used. 

Fares.— The usual city fare is 5 cents (24d.) for any distance. 
There are many obvious advantages in a uniform fare ; it tends 
to spread the population, prevents overcrowding in the centre 
of a city, and simplifies the conductor’s work. But there are 
certain special facts which make it not only feasible but 
imperative in the large cities of America: the streeta are 
so bad that everyone rides even for a few hundred yards, 
eo that there is an immense short-distance traffic, which 
outbalances the long rides; every passenger who can get on 
or in, standing or clinging, is allowed, and many ers 
admitted that only those without seats paid the dividends ; 
also the speed of running is higher than with us, eight miles an 
hour the lowest, more often 10 and 12, including stops, being 
the schedule time in the cities, and as inuch as 25 in the 
country. In most cities tickets are sold at the reduced rate 
of six for 25 centa, and for workmen, available only at certain 
hours, eight for 25 cents. Transfers are given from main to 
cross lines and vice versd, to be used only by the next available 
car from point of junction, and stamped with date and time 


of issue. In New York the grant of transfers has just been 
restricted, owing to some ple having abused the privilege. 
In many cities npecial facilities are granted to school children, 
and we would recommend the committee to consider some 
similar arrangement for students who come from a distance 
to our technical school. 

Inclines. —— The cities of Pittsburgh and Cincinnati are 
surrounded by hills as steep and high as those of Halifax, 
insurmountable by the ordinary electric traction, but an 
ingenious system of inclines (nine in the former and five 
in the latter city) has made the hilltop as accessible as the 
valley, and opened up many healthy and beautiful suburbs. 
Foot passengers, trolley cars, and team wagons are drawn up 
the steepest hills with ease and safety, and with great saving of 
time and cost to every kind of traftic. An incline consists of 
two large platforms drawn by wire cables, one ascending as the 
other descends, and the small balance of power is supplied from 
a station at the top. The trolley car, without the engers 
alighting, or the wagon, without the horses being unharnessed, 
turns from the road on to the level platform, is quickly and 
smoothly raised to the top, and continues its journey on the 
higher level. The safety appliances make an accident impos- 
sible, and for tramway purposes we regard this method of 
climbing a hill as far safer than a 1 in 10 gradient on the 
road. In the places mentioned it is found that the general 
traffic pays the whole cost of working, and nothing remains to 
be charged to the tramway undertaking. There are two places 
in Halifax eminently suitable for these inclines, Salterhebble 
and Southowram. At Salterhebble the great traffic from Weat 
Vale, Elland, Sowerby Bridge, Brighouse, and Copley would be 
raised to the Halifax level without toiling up the hill, and the 
expenditure of power would only be the difference between the 
up and down loads. At Southowram the large stone traffic 
would be a source of regular revenue, and the tramears ascend 
at much less cost than vid New Bank; the top of Beacon Hill 
would practically be brought to a level with Northgate. We 
very carefully examined the details and the working of these 
inclines, and we are convinced that they would be of the 
greatest value in the Halifax tramway system, to say nothing 
of the other benefits that would accrue. 

In the stations we visited the power was supplied by steam 
engines, but we should recommend in Halifax the use of a 
powerful electric motor connected with our central station; 
this would be cheaper in first cost and in working, as well as 
more efficient. As your representatives we were received with 
the greatest courtesy wherever we went, and every facility was 
given to us in fulfilling the objects of our journey. We have 
much detailed iuformation on the points we have here named, 
and which is at the disposal of the Tramways and Electricity 
Committees. | 


BURY ANNUAL REPORT. 


We have received the annual report by the borough surveyor 
and engineer of Bury to the Town Council. The report com- 
mences with details of new sewerage and street works, highway 
matters, streets improvement, etc. The surveyor states that the 
destructor cells have worked satisfactorily during the year, and 
that in the future he hopes to prepare a scheme for the 
utilisation of the heat produced by them. This would probably 
take the form of generating current for lighting the Town 
Council yard, stables, etc. We are informed that a Tramwaye 
Committee has been formed with instructions to prepare a scheme 
of electric tramways to be ready for working when the tramway com- 
pany’s lease shall expire. The report then goes on to state thet the 
surveyor, Mr. J. Cartwright, recently visited the Continent to 
discover the relative merits of the systems of traction in use 
there. In the majority of cases he found that the overhead 
trolley system was , and a short description is given of the 
overhead syetem used in Hamburg. These tramways are owned 
by a company, and are equipped with plant of the Thomson. 

ouston type. The electricity is supplied from the Hamburg 
electricity works. The company pays the State of Hamburg 
about 28 per cent. of ite gross income for the monopoly of the 
tramways, use of „ ete. The current is supplied at lid. 
per kilowatt-hour. With to the Bury electricity works, 
it is reported that a L Government Board enquiry was 
held in March of this year into the application to 
borrow £20,000 for additional plant, and permission was 
granted. The demand for current has increased, an extra 5,383 

uivalent 8-c.p. lamps having been connected, making a total of 
12720 eqvivalent 8 · c. p. lamps now connected. Arc lights have 
now been 29570 in the main thoroughfares, and it is stated that 
id will probably be necessary soon to enlarge the station buildings 
and provide more engine space. The report concludes with infor- 
mation as to recreation grounds, markets, waterworks, sewage- 
disposal works, etc. Finally, the surveyor announces his resigna- 
tion from that post, which he has filled for 23 years. 


Mexico Electric Tramways Ce,—Coupons (No. 3 first issue and 
No. 1 second issue) of the 5 per cent. debentures, due lsb prox., 
are payable ab the offices on or after that date. 
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LACK OF PROPORTION. 


Naturally, the use of apparatus in any industry 
suggests improvements. The men who have exploited 
the name of Edison have frequently held him up 
to be the only inventor worth consideration of the 
nineteenth century. They have praised him fo 
what he has not done, and left unpraised that which 
really stands to his credit. When some twenty 
years ago electrical engineering began to emerge 
from chaos as an industry, it was Edison who 
tackled the subject of central-station lighting 
a whole. It was he who saw that neither 
engine, dynamo, mains, network, nor lamps could 
stand alone, but must be worked each in it 
appropriate place and of its appropriate kind to help 
form a complete whole. From Edison's work as a 
starting point of central-station hghting, that phase 
of work has extended by leaps and bounds till few 
now look upon it as anything out of the ordinary, 
and yet the first central station is not of age. 
Another point in the history of central-station 
development was the introduction and proof of the 
practicability of high pressures. It is this latter 
question that has recently formed the basis for the 
schemes of large central stations for light and power 
distribution, and in London is driving the com- 
panies, and will drive the authorities, to go further 
afield for their generating stations. Indeed, where 
power and not light is the principal object to obtain, 
it seems absolutely certain that the true solution is 
to be found in these newer schemes. The unfortunate 
part of the matter is that the promoters of such 
schemes, instead of starting in positions not yet 
filled or only partially filled by companies or 
authorities, have selected positions and places where 
such competition has to be encountered. It is not 
to be expected that companies or authorities will 
view such competition with equanimity, nor ought 
they to. Rather, the promoters of the newer scheme 
should select areas over which to work without such 
competition. The economic size of a station will 
vary according to the prevailing conditions, and as 
many stations are designed and erected in the first 
instance with fear and trembling, the initial expendi- 
ture is kept as low as possible and extensions made 
only when required. In fact, the prevailing opinion 
is that the policy in both these directions needs 
change, and that, seeing how rapidly the load on 
almost every station overtakes the capacity, the 
initial expenditure is kept too low, and the 
extension work delayed too long. The present 


demand i in various quarters shows how detrimenta! 


is the existing policy. Consumers are connected up 
in the expectation that the extra plant will be 
running by a certain date. It is not, nor for 
months after; hence the clamour against the supply 
company or authority because current is not 
supplied. Of course, there are two sides even to 
The manufacturers will say that the 
engineers’ strike is the cause, and that the delay 
due to it has not yet been overtaken. There is 
much truth in that contention. They say, farther, 
that under prevailing conditions orders are given 


out tod late, and delivery expected at impossible 


early dates ; that more foresight should be shown by 
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committees and boards, and then there would be less 
fuss. But, on the other hand, have the manufacturers 
really gauged the demand, and have they organised 
their works for the probable or for the actual 
demand? Indeed, have any of us really and truly 
Judged the proportions electrical engineering will 
assume by the beginning of the century? Most 


factories are full up, and that for months to come; 


hence it is self-evident that the factory capacities are 


too low. Perhaps it is a funny contention to urge, 
but we venture to say that the overworked factory is 


less economical than a properly-worked factory, for 


overwork means overtime and a refusal of orders, 
not to speak of the anger of customers. In this 
direction, however, Englishmen have had great 
trouble as regards capital. It is all very well to 


say money has been cheap, but no matter how 


cheap it was, it was not forthcoming to provide 
extensions to manufacturing works to enable them 


to meet a future demand. In central-station ‘work 


these are just a few of the ideas floating around at 
the close of another year. 


THE DYNAMICABLES. 


The response to the suggestion of a meeting of 
the old members of this society has been extremely 
fa voura ble, and there is no doubt a good percentage 
will endeavour to attend if a suitable date can be 
fixed. Mr. Crompton is engineering this work and 
endeavouring to get a complete list of the members. 
Unfortunately, there is some difficulty in doing this, 
and anyone who can send the names of such members 
as he recollects will be conferring a favour. Every 
effort will be made to communicate with all the old 
members, and they would assist if, instead of waiting, 
they sent their names to Mr. Crompton or to this 
office. 


CORRESPONDENCE. 


“One man’s word is no man’s word, 
Justice needs that both be heard.” 


BURGLARY. 


SIR, —My premises in Bradbury-street were broken into 
last night, but I am glad to say very little of importance, 
beyond a small sum in cash, has so far been missed. The 
contents of the letter box were examined, and as possibly 
some remittance, order, or other communication may have 
been removed, I am asking for your kind assistance in the 
matter by your stating that if clients have received no 
acknowledgement of communications sent about this time, 
they will send me particulars, by which same may be 
traced, or send a copy of their requirements.— Yours, etc., 

London, N., Dec, 18, 1899. A. P. LUNDBERG. 


SERIES ALTERNATING-CURRENT ARC LIGHTING. 


The following illustrations give the actual dimensions 
of the constant potential to constant-current trarsformer 
described by Prof. W. L. Robb in his recent paper before 
the American Institution of Electrical Engineers. These 
transformers are being used in connection with the street- 
lighting at Hartford, as described in our note columns 
recently. The transformer, the illustrations of which 
(Figs. 1, 2, and 3) we take from the Electrical World, is 
only a working model of the larger apparatus. This trans- 
former has a capacity of about 1 kw., and will operate 


20 100-volt 16-c.p. incandescent lamps in series. The 
transformer in question was made by the General Electric — 
vompany, who also manufactured the larger machinery for 
Hartford, and was used at the lecture to demonstrate the 
regulating properties of the device. Its range was such 
that when the number of lamps was reduced even from 
20 to 1 there was no great variation in the brilliancy of 
the individual lamps. In the larger transformers as made 
by the General Electric Company there are two primary 


Fia. 1.—Vertical Section of Transformer. 


and two secondary coils. One of the primaries is fixed 
at the bottom and the other at the top of the central 
core. The two secondsries are free to move up and 
down between the primary coils, and are so con- 
nected together that when one falls the other rises. 
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Hd. 2.— Vertical Section of Transformer. 


the chains by which they are balanced is a lever, which 
extends outwardly from the top of the oil-tank and carries, 
depending from its outer end, a heavy adjustable weight. 
The lever is supported on a hardened steel knif 

This weight tends to force the two secondary coils respec- 
tively towards the two primary coils. When the trans- 
former is in operation, currents induced in the secondary 
react upon those in the primary and tend to force the coils 
apart. This force is balanced for the desired normal 
current by the adjustable weight outside of the case. If 
the resistance of the secondary circuit falls, due to the 
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cutting out of lamps, the current increases slightly, increasing 
the repulsion effect, and the secondary is pushed further 
away from the primary, giving a chance for increased 
magnetic leakage between the primary and the secondary, 
which reduces the E.M.F. in the secondary, bringing the 
ourrent down to practically normal, even with wide changes 
of resistance. The regulation obtained is adjustable by means 


PAWN 


— 


Fic. .- Horizontal Section of Transformer. 


of a cam-shaped segment which can be moved on the outer 
end of the weighted lever. The transformer can be 
adjusted so as to give practically a constant current between 
one-third load and full load. As the properties of the 
tranaformer make it undesirable to run the transformer at 
less than one-third load, no attempt has been made to so 
construct the transformer that it would regulate under 
smaller loads. The regulation is sufficient, however, to 
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Id. 4.—Transformer Regulation Curves. 


prevent the current at no load rising to an extent that 
would endanger a single lamp if all others should be cut 
out. By adjusting the cam-shaped segment from which the 
counter- ing weights are suspended, it is ible to 
regulate the transformer so that the current will increase 
or decrease as the number of lights is varied. The curves 


shown in Fig. 4 show the range of regulation that can be 


obtained by varying the adjustment of the cam supporting 
the regulating weights. The early tests showed that when 
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the transformers were adjusted to give a constant current 
through any desired range of load, the lamps would draw 
different lengths on the arcs depending on the number of 
lamps on the circuit. The voltage across the terminals of the 
individual lamps was a ‘serge 10 volts higher at one- 
fourth load than at oad, although the current was the 
same in both cases. The results of a test of a 100-light 
trensformer made to show this effect is given in Fig. 5. It 


has been found, however, that by varying the adjustment 
of the transformer it is possible to adjust it so that the 
voltage across the terminals of the individual lamps remains 

ractically constant at various loads. If so adjusted, 
5 the current from the transformer is no longer 
constant, but increases as the load increases. The adjust- 
ment that maintains a constant voltage across the terminals 
of the individual lamps seems the preferable one in those 
cases where the load of the transformer varies through a 
wide range. It is, however, of little practical importance 
in the operation of a street-lighting circuit, as in that case 
the transformers are seldom 3 in actual practice at 
less than 90 per cent. of full load. The curve, shown in 
Fig. 5, is obtained with the differential lamp. This is the 
type of lamp used in Hartford. Recently shunt lamps have 
been used. With shunt lamps the voltage of the lamp does 
vary with the load provided the current remains constant. 

It has been found in practice that the transformers can 
be maintained and operated successfully with very little 
attention. In Hartford five of the transformers are operated 
from two outlying sub-stations. There is no attendant at 
either of the stations. The inspector of the district cuts 
on and off the lights at the proper time, and visits the 
sub-stations once during the night. Each transformer is 
equipped with a recording Bristol ammeter, so that a com- 
plete record is made of the time of cutting on and off the 
circuits and of the time the inspector makes his nightly 
inspection, and of the working and adjustment of the 
transformer. 

The primaries of the transformers are connected across 
the 2,400-volt alternating-current feeders. Altho the 
voltage at the terminals of the primary of the ormer 
is subject to a variation of 5 per cent. during the strest- 
lighting hours, the current supplied to the series lighting 
circuits is practically constant. The current in the secondary 
is not affected by variations in the pressure at which current 
is supplied to the primary of the transformer. 


METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, ETC.* 
BY ERNEST KILBURN SCOTT, A. M. I. C. R. 
(Continued from page 781.) 
Th iter d t to describe lightning arreaterst 
in detail, but there ute loni in speech 80 nearly akin 


circuit breakers that it may be interesting to briefly refer to 
them. 
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LARIN 
Fie. 8.—Garton-Daniel's Lightning Arrester. 


The Garton-Daniels Arrester is shown in Fig. 8. The lightuing 
discharge enters at the lower end of the graphite resistence 


; 
the arc 
which follows after the lightning flash, and which are is apt to be 
kept by the machinery working on the circuit. 
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the consumption a tus to zero,. thereby stopping flow 
of eurrent. The lien can be applied to stop sparking on 


a commutator operating .with an alternating 
current, as in the Ferranti reoctifer. Ia alternating-current 
work the polarisation battery could be by a condenser, 


but it would hardly be as mechanically reliable as the battery. 
The celis may be made up of steel plates immersed in potash lye, 
or simply lead plates in sulphuric acid. This and to some 
extent the choking-coil method just mentioned are especially 
interesting, because the idea is to prevent an aro forming, 
whereas in all other cases which we have considered the aro 
first forms and is then suppressed. . 
In this connection it. may be of interest to briefly refer to 
several methods of preventing le E continuous-current 
circuits which surround an iron core. en a dynamo or alter- 
nator field winding is switched off. the magnetisation at once 
begins to weaken, and the change in the number of etic 
lines induces an E. M. F. tending to maintain the current in the 
same direction and at the same strength as before. This induced 
E. M. F. may be many times greater than the working pressure, 
and so is liable to pierce the insulation. It is therefore the 
practice, in shunt-wound dynamos particularly, to short-circuit 
the field winding through a resistance (sometimes only the 
armature or a group of lamps) when shutting down. In this 
way current continues to flow through the coils in the same 
direction, and the demagnetisation being thus delayed, the 
induced E.M.F. is reduced within safe limits. The flash on 
opening a field magnetic circuit may be much reduced by build- 
ing the coil on a sheet-copper former, the copper making elec- 
trical connection right round the pole. This was employed on 
some of the first arco-lighting machines built in this country. 
It has been observed that the neat dodge of soldering a number 
of turns together into a band, so as to give a strong entering 
and leaving connection to a shunt coil, reduces the spark on 
shutting down. A still more effective way is to arrange a 
number of copper bands, each, say, jin. wide (by soldering 
several wires together), at intervals through the coil. 


Fic. 124.—Muller Method of Switching by Polarisation Battery. 


Another method of preventing under such circum- 
stances has been suggested by Messrs. O. L. Buckingham and 
E. Germann (see U.S.A. Patent 634,196, 1899). They merely 
wind on the various layers of the coil in one direction only— 
that is to say, each er starts from the same end of the 


former. In telegraphy it has been known for some time that 
i g at the key of a local telegraph circuit can be lessened 
by win the electromagnet with two wires connected in 


in 
parallel. Buckingham and Germann’s method is a development 
of this idea, and the beneficial result is most probably due to a 
condenser action between adjacent layers at different potentials, 
the electrostatic charges from which ce to a certain extent 
the self-induction. 5 
USES. 


Fuses, and especially switch fuses, which have recently come 
so much into use, form a distinct class of apparatus, and a few 
remarks thereon may be of interest. 

Mordey Dust Fuse.—It is an axiom in the construction of 
high-tension fuses that both from the point of view of safety 
in handling, and also in order to ensure blo at the right 
moment, the wire must be enclosed. It is obvious, however, 
that the mere enclosing of the wire in a straight tube, with a 
terminal at either end, is not going to destruy the arc unless 
made of unreasonable length, and principally with the idea of 
reducing this length Mr. Mordey, in 1890, suggested his well- 
known dust fuse. In this fuse the wire is completely enclosed 
in a glass tube, and passes through a marble dust and sand 
cement at each end, this refractory insulating filling preventing 
the arc travelling outwards to the contacts and absorbing the 
volatilised me For large currents it is used as a shunt to 
an ordinary fuse, the arrangement being such that the final 
break occurs between the two pallets of marble dust. 

The Berend Switch Fuse consists of a long 1 tube 
about ljin. in diameter, jin. thick, and 12in. long for 
4,000 volts. It is fitted at each end with gunmetal hatchet 
contact-pieces, to which the fuse wire is soldered. Before 
placing in position the tube is filled up with sand, the papier- 


maché tabe being perforated in several Sa and the holes 
covered with tissue paper so that when the blows the paper 
is charred, and serves to draw the attention of the attendant, 
To re-fuse, the metal ends are unscrewed and a new wire 
soldered to them. When the fuse blows, it is probable that, as 
the vaporised metal is many times greater than the volume of 
the fuse, there is a powerful tendency for the vapour to rush 
out from the space originally occupied by the fuse wire. The 


Fic. 13 —D. and W. Switch Fuse. 


sand being porous the vapour therefore easily penetrates it, 
and, dividing up into numerous small streams of vaporised 


‘metal, the desired effect of ene up the vapour is effected. 


The reliability of the fuse would be increased if it had an 
air-space round the wire at the centre, as in the Mordey 
fuse. Being closely 5 oe its whole length, its 
maximum carrying capacity is liable to change according to the 
length of time the ja je in circuit, gradually becoming less as 
the 5 material is heated. Obviously, a fuse which 
when hot would be a protection is not so efficient a protection 
when cold. The use of an air-chamber modifies this defect, 
because the confined air is so much less a conductor of heat than 
is the sand filling. 

The D. and W. Fuse—a similar arrangement to Mordey's—is 
a good deal used in America, and has recently been adopted on 


PIa. 14.—Bates Switch Fuse, 
the Central London Railway plant. It is shown 


in Fig. 13. 
The wire is soldered to copper terminals at A and B, snd an 
air-space is formed in the centre by a little paper dram or 
capsule, which thus ensures the fuse wire first going at the 
centre, the confined air being a much poorer conductor of heat 
than the filling. The makers have accumulated a large amount 
of practical data showing the connection which the rise in tea- 
perature bears to the current value, and thus, although the fase 
can hardly be called novel, they undoubtedly turn out a properly 
rated and reliable piece of apparatus. 


Matote Ñ es 
N 2 
Fic. 15.—Fowler (Hall Fuller) Switch Tase. ' 

The Bates High-Tension Switch Fuse has the fusible wire 
passing through an open-ended fireclay tube about gi. inside 
diameter, carried in a porcelain handle fitted with hatchet 
contacts, as shown in Fig. 14. When the wire melts, the 
heated air escapes with considerable velocity at either end, and 


so splits the aro in two. A Mr. G. F. Curtiss ested 
an open-ended fuse in America as early as Maroh, 180, aad 
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sumer and a transformer there. 


electricity at the standard pressure to the comsumer’s lamps. 
Dealing with the questions are improvements necessary, and, 
if so, in what direction? M 
of service there should be no failing in this respect. He would, 
indeed, go further and state that the service to consumers 
should be of a higher rank than in most towns in the United 
Kingdom. In regard to adaptability for pt mii lightin 
over an extended area, the system in use may bè pronoun 
most sati On the other hand, up to a comparatively 
recent date, there has existed an objection to a monophase 
1311 of supply like that in use at Sheffield, due to 
the fact that motors for this system were not a commercial 
suceess. Great difficulty was experienced in starting them, and, 
even when running they were liable to stop without much 
apparent cause. is objection to a monophase supply does 
not now obtain to the same extent. As to economy of 
5 and distribution, he remarks that, judging by the 
of Trade returns filed by the Sheffield undertaking, 
the combined costs of generation and distribution have been 
i So far so good, but in regard to the question 
whether any improvements in the system can be effected by 
which these costs can be reduced, he continues that an examina- 
tien of the returns of the electricity works of the United 
i show almost as an absolate rule that increased output 
ts in decreased costs per unit, and provided that the con- 
ditions as to rating and as to tho price of coal be stable, Sheffield 
should form no exception to the rule. In gi of the large 
capital, upon which interest and sinking fund has annually to 
b e paid, e natural expansion of the business should put the 
undertaking on the right side by the end of the year 1901. 
There are two ways in Sheffield in which the load factor can be 
improved. First, by pushing the adoption of electric motors as 
vigorously and as successfully, he hopes, as it has been pushed, 
for instance, at Bradford; and secondly, in carrying out public 
lighting in the city, by means of aro lighting in the principal 
streets and by means of incandescent lighting in all by-streets 
where low-pressure mains are laid. he committee should 
follow Edinburgh's good example, in view of the fact that the 
costs per unfit of generation and distribution at Sheffield are 
25 per cent. above those of Edinburgh. | 
Speaking of distribution, he remarks that he thinks it is in 
this direction that reduction in cost can be most hopefully 
looked for. The fact is that high distribution loss is the penalty 
that has to be paid as the price for all the facilities of long- 
distance transmission given by an alternating-current system. 
If this be so, how can they be minimised at Sheffield? In 
suggesting a remedy he admits that he is treading on con- 
troversial ground. y electrical engineers are so convinced 
of the advantage of having only one type of plant at their 
works that they shrink from the adoption of mixed systems. 
Yet these systems have been introduced with t advantage 
at Edinburgh, Brighton, Reading, Bolton, and Sunderland. In 
the two former places the original system was a low-pressure one, 
and high pressure was adopted in order to cope with the outlying 
districts. In the case of Reading the system at the start was 
similar to that at Sheffield, but on the appointment of Mr. Arthur 
T. Cooper to the management he suggested the desirability of 
5 by low pressure the consumers situated in the central 
part of the town. The as proved most successful, and 
resulted in a diminution in cost of distribution. It appears to 
him that a similar plan could be applied with advantage to 
Sheffield. The bulk of the eight miles of low-pressure distri- 
buting mains at present laid down are situated within one mile 
of the works, and they are supplying more than 50 per cent. 
of the load. Here is a favourable opportunity of low-tension 
feeding, and it would be wise for Mr. Johnson to consider to 
what extent a portion of the £40,000 allocated for capital 
expenditure in 1900 should be devoted to low-pressure gene- 
rators and feeders. In any case, he counsels the committee 
when the increase of the load necessitates further plant at the 
works not to add to the alternating plant until the central area 
has all been dealt with by low-pressure continuous, and both 
the consumers and the anderteking would gain by the possi- 
bility of the use of motors suited to all classes of work, under 
all conditions. Moreover, from the experience elsewhere of 
the change of system, there would certainly be an increase in 
the use of arc lamps OF shopkeepers, especially in interiors, 
continuous-current arc lamps being more suitable and more 
economical than alternating for such lighting. There is also 
another direction in which the capital account and, part passu, 
the interest and sinking fund can be diminished. At present 
all the low-pressure mains are laid on the two-wire or parallel 
system, whereas their carrying capacity would be fourfold if 
they were laid on the three-wire system. All future extensions 
of the low-tension network should be so laid. 


Finally, dealing with that portion of the resolution which 


asks him to indicate on what lines the future development of the 


undertaking should proceed, he says he does not know the 


Each transformer is 
wound not only with the high-pressure wires to permit of this 
operation, but also with low-pressure wires, which convey the 


r. Hammond says as to excellence 


surroundings of Sheffield sufficiently well to know whether 
within a radius of, say, 10 miles from the works there are 
localities containing likely consumers in sufficient number to 
warrant the laying of mains to them, but if this be the case, he 
should recommend that parliamentary powers should be obtained 
to supply them. What has been done in the case of the supply 
of water by large municipalities to outlying districts should. in 
his opinion, be done in the supply of electrical energy. 

In conclusion, he summarises the report as follows: (1) that 
in view of the present large capital expenditure, and the amount 
of interest and sinking fund payable thereon annually, it would 
be unwise to make any complete change in the system of supply ; 
(2) that, on the whole, that system can be rehed upon to give 
an efficient and economical service ; (3) that the direction in 
which future economies can be effected is in the cessation of 
expenditure on further alternating plant, and the feeding of 
the central district by low-pressure continuous current ; (4) 
that in all extensions of the low-pressure distributing system, 
whether alternating or continuous, the three-wire system should 
be adopted ; (5) that it would be an advantage to the under- 
taking to obtain powers to supply any fairly contiguous districts 
lying outside the borough where a good demand for electrical 
energy could be relied upon. 


Mr. JohNSOx's SxCOND REPORT. 


The above report of Mr. Hammond was placed in the hands 
of Mr. W. Johnson, the manager and engineer of the Sheffield 
electric light undertaking, and he has laid before the committee 


a number of observations on the conclusions and recommenda- 
tions made therein. Mr. Johnson says there may be some 
divergence of opinion between Mr. Hammond and himself 
with regard to dealing with the undertaking in the compara- 
tively immediate future ; but this, he thi may be due to 
his more intimate knowl of the local conditions. If tho 
suggested remedy as to the 5 system is controversial, 
then the results to be obtained are of doubtful certainty, and 
as an expenditure of further large sums of money to supply an 
area al equip is involved, the suggestion demands 
careful analysis and consideration. Mr. Hammond concludes 
that it is only in a possible reduction of costa of distribution that 
any improvement is to be effected at Sheffield, and he recommends 
the adoption of a mixed system as a means of securing that 
end. Mr. Hammond very properly states that many electrical 
engineers shrink from the adoption of mixed” systems, bat 
quotes five places where it is alleged the system has been tried 
with advantage. Mr. Johnson explains, however, that none of 
these places are examples of origina] design. It was not intended 
to introduce ‘‘ mixed systems when the schemes were planned, 
and they are, therefore, ‘‘sports.” Moreover, the most impor- 
tant of them—vit., Edinburgh—is giving up the system as 
undesirable. Further, the conditions of a mixed system 
such as would exist in Sheffield would be entirely without 
precedent, and therefore would not be comparable with any 
results obtained elsewhere. 

In considering the possibility of effecting some saving in the 
costs of distribution, Mr. Hammond states that out of 98 elec- 
tricity supply works only 14 works show a total cost of pro- 
duction of current below 17d. per unit, and that out of these 
14 works only seven have produced current a little lower than 
Sheffield. r. Johnson amplifies this statement by adding that 
there are, therefore, 91 electricity works whose costs of pro- 
duction are higher than Sheffield, and that of these 91 works 
54 are alternating-current works and 37 are direct-current 
works. Under these circumstances it must be clear to the 
committee that the prospects of making a substantial saving out 
of the costs of generation and distribution are not very promis- 
ing. Mr. Hammond has not informed the committee what 
expenditure would be necessary, or what the annual payment 
would be on account of that expenditure, in order to introduce 
a direct-current system to supply the area within one mile of 
the generating station. 

In a direct-current system, when the energy leaves the gene- 
rating station it is ready for the use of the consumers. In an 
alternating-current system the energy leaves at a pressure of 
2,000 volts, and has to undergo a process of transformation 
to 100 or 200 volts before it can be used by the consumers. 
The energy absorbed in the transformation, plus the energy 
absorbed in overcoming the resistance of the copper conductors, 
represents the difference between the total energy sent out and 
the total energy recovered. There are 8,760 hours in a year, 
and notwithstanding that the bulk of the lighting work is 
done in some 2,200 hours, the electrical pressure has to be 
maintained on the supply mains at all times, and the absorption 
of magnetising energy is a continuous process, 1 
scarcely perceptible in its effect, during every moment of the 
year. As the electrical pressure has to be constantly main- 
tained, it follows that boilers, engines, and machinery must 
always be at work, together with their proper attendants at the 
generating station. Supposing that the absorption of energy in 
the transforming appliances could by any means be suspended 
over à large portion of the distributing area for a period of 
several hours when the current was not required by the con- 
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sumers, the boilers, engines, and machinery would still have to 
run, the machinery attendants would not necessarily be aware 
of the suspension of the magnetising energy, but the stoker 
would bly feel a relief to the extent of a few barrow 
loads of coal. For the year ending 1898 the cost of the coal 
used in distributing the magnetising energy over the entire 
area of the Sheffield supply was £500, and this sum includes the 
cost of the energy absorbed in the copper conductors, and which 
is, in a ter or less d inseparable from all systems. 
He therefore puts forward the sum of £250 as being roughly 
the amount that would be saved in distribution, upon a sale of 
current equal to that of 1898, by the substitution of direct- 
current distribution within an area of one mile of the generating 
station. 

Mr. Johnson next asks what would be the cost of supplanting 
the existing system in order to effect a comparatively small saving 
in the cost of distribution, and to provide such other advantages 
as would bederived from adirect current system. Taking the 

ublished returns of all the direct-current works in the provinces, 
it is found that the capital expenditure on these works averages 
about 45s. for each 8-c.p. lamp installed. Within a radius of 

one mile of the Sheffield generating station there are fixed an 
equivalent of 75,754 8-c.p. lamps, which would, therefore, 
‘represent an expenditure of £170,447. But let the expendi- 
ture necessary for supplanting the existing system be estimated 
at £85,223, which is pele the amount just mentioned, then the 
yearly charge on account of interest and sinking fund for 25 
years would be £4,894. Further, as the alteration would be in 
‘the nature of a replacement of one system of supply by another, 
it might ultimately be found that the cost would have to be 
provided for out of revenue. 

There is still another feature involved in Mr. Hammond's 
recommendation requiring careful attention. When the 
machinery on order for the present site has been delivered, 
and the boilers which have to work that machinery are in place, 
the existing generating station site will be covered. There will 
then be no room for anything excepc certain spare machines, 
and the site cannot be extended. The absolute necessity for 
the provision of a supplementary site will come along very 
rapidly, and this necessity has been under the consideration of 
the engineer for a considerable time, but the financial condition 
of the undertaking has not allowed of such a provision being 
unduly precipitated, because a supplementary station working 
on a Tigorent system to the existing system would increase the 
works’ costs i. e., the costs of generation and distribution 
all round. Mr. Hammond's report states that an examina- 
tion of the returns of the electricity works of the United 
Kingdom shows an almost absolute rule that increased output 
results in decreased cost per unit. Mr. Johnson agrees 
with this statement so long as the works are under one 
roof. How far the statement would hold good in those 
places where an increase in the demand has rendered a duplica- 
tion of stations necessary (and when working one system 
throughout) has yet to be proved. He, therefore, submits that 
Mr. Hammond’s report does not sufficiently show how the 
finances of the undertaking will be improved by the substitution 
of another system of supply in the central area. 

Mr. Johnson recommends the committee to run the existing 
station and its machinery for all it is worth, and for as long as 
it is possible so to do. The brand-new machinery now on the 
site, and the machinery which has yet to be delivered, should 
be called upon not only to extricate the undertaking out of its 
serious debts and responsibilities, but also, if possible, to 
create a surplus fund which may be available to provide interest 
and other charges on the capital that will have to be expended 
in the erection of a supplementary station some time before 
it begins to earn a return, and as a backing against the 
3 of increased works costs and for other purposes. 
f, as the time draws nearer when a supplementary 
generating station must of neoessity be started, the finances of 
the undertaking should be in such a rosy condition that the two 
capitalisations already involved in the undertaking can bear the 
addition of further heavy expenditure, with its interest and 
other charges, in respect to the central area, then the establish- 
ment of a direct-current system in the central area would 

resent no further cause for hesitation. The provision of a site 
or a supplementary station of ample dimensions will, he is 
sure, receive the best attention of the committee, but in the 
meantime the central area can be very well served by the 
machinery already provided. The proposal to introduce a 
direct-current system in the central area, the committee will 
remember, leaves all the consumers beyond a mile of the gene- 
rating station—all the residential districts that have yet to be 
connected—and the consumers which Mr. Hammond suggests 
might be found in greater Sheffield—to be supplied by means of 
alternating current. 

He cordially agrees with Mr. Hammond that it is wise to so 
arrange any new underground work that it will be available for 
either alternating supply or ultimate direct-current supply, and 
where the ibility arises this will undoubtedly be done. The 
adoption of three-wire distribution would follow, as a matter of 
eourse, with the introduction of a direct-current supply, but he 


does not think that any serious expenditure in supplementary 
supply mains in the central area will be necessary for some time 
to come. It is quite easy to expend large sums of money, but 
he has conceived it to be his duty from time to time to press 
upon the committee the commercial side of the question, and 
he trusts that in his desire to lift the undertaking off the rates 
he has not unduly urged the commercial aspect to the exclusion 
of other features. 
Mr. HAMMOxD's Repty. 


A reply to Mr. Johnson's criticisms has been sent to the 
chairman of the Electric Light Committee by Mr. Hammond. 
In this he says: I am much obliged to you for giving me an 
opportunity of perusing the report submitted to your committee 
by your resident engineer, Mr. William Johnson, in which he sets 
forth his observations upon my report of Oct. 51. I must, in 
the first place, express my great regret that Mr. Johnson has 
so completely misread my report, and I am afraid that in the 
controversy which he raises my main conclusions may be over- 
looked by the committee. I therefore beg to refer you to 
Clause 55 : (1) That in view of the present large capital expen 
diture, and the amount of interest and sinking fund payable 
thereon annually, it would be unwise to make any complete 
change in the system of supply ; (2) that on the whole that 
system can be relied upon to give an efficient and economical 
service. I desire in these clauses to give a clear opinion that 
there was no necessity whatever to make at the present time 
any drastic changes in your system, and indeed I desired to let 
the committee know that I took a much more hopeful view of 
the situation than that taken by your resident engineer, who, 
in dealing with this very paragraph, points out that I misstated 
the increase of revenue, whereas the misstatement was made 
upon the basis of figures supplied to me by Mr, Johnson. 
Why Mr. Johnson takes such a pessimistic view of the situation 
I do not know, but I wish to make it clear to the committee 
that Ido not share his pessimism. I say that the direction 
in which future economies can be effected is in the cessation of 
expenditure on further alternating plant, and the feeding of the 
central station by low pressure continuous current.” By this 
clause I desired to point out that in my opinion no further 
expenditure should be made on alternating plant, and that a 
portion of the £30,000 or £40,000 allocated for 1900 should be 
spent in direct-current plant. Mr. Johnson reads into this 
clause a recommendation that you should make an immediate 
expenditure nolens volens on direct-current plant of £170,447. 
I entirely repudiate this suggestion, and as the expenditure of 
the £30,000 or £40,000 has been fully mapped out by Mr. 
Johnson already, you must evidently wait till more flourishing 
times before the carrying out of what I deem most desirable— 
the feeding of the central district by low pressure. 

Commenting on my recommendation of a mixed system, Mr. 
Johnson asserts that ‘‘ Edinburgh is giving up the system as 
undesirable,” and he adds I have just returned from Edin- 
burgh, where I have made careful enquiry.” Ido not know, 
of course, in what quarters Mr. Johnson made his careful 
enquiry, but I may inform you, on the authority of Prof. 
Kennedy, the consulting engineer for the Edinburgh works, 
that Edinburgh is not giving up the mixed system, but that 
they are pushing the Alternating system further out and 
taking in a greater area on the continuous-current system, 
the very plan which I recommend you to adopt in Sheffield. 

I also say (4) that in all extensions of the low-pressure 
distributing system, whether alternating or continuous, the 
three-wire system should be adopted. I am glad to see that on 
this point Mr. Johnson agrees to a suggéstion to adopt the 
three-wire system of distribution. If, in place of the present 
system, this had been adopted at the outset, the ing 
capacity of the network would have been doubled, or alter- 
natively the capital expenditure therein considerably reduced. 

Then again = (5) that it would be an advantage to the 
undertaking to obtain powers to sup ly any fairly contiguous 
districts lying outside the borough where a good demand for 
electrical energy could be relied upon. I am sorry to note that 
here Mr. Johnson does not consider my suggestion worthy of 
note, but I would like to repeat to the committee that the 

licy which I suggest is one which is being carefully considered 

y tho largest cities in the kingdom, and, if carried out by you, 
will in years to come provide ample use for the alternatin 

lant, even when the whole of Central Sheffield is being suppli 

irect from the works, and thereby the saving effected which 
I foreshadow as experience in other places will, I think, support 
the fi set forth by me rather than the £250 per annum 
named by Mr. Johnson. 

The above reports were included in the minutes of the 
Electric Lighting Committee which were considered at a 
meeting of the City Council last week. In the debate on 
the same considerable heat arose in consequence of allega- 
tions made by certain of the members who Considered that 
the Council had made a bad bargain when they bought the 
electric light undertaking. In fact, the whole debate turned 
on the question of the expected deficit on this year’s working, 
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The Chairman of the Electric Lighting Committee pointed 
out that it was unfair to criticise an expected deficit, and 
that they should wait until the accounts had been prepared. 
He stated that the policy of the committee was to supply 
electricity over as wide a range as possible and also as 
cheaply as possible, and he advocated that more expert 
advice should be obtained on the subject of the beat system 
on which to make extensions. Although Mr. Hammond 
and Mr. Johnson did not agree on all pointe, he thought 
that the a were most valuable to the committee. He 
was hopeful that ultimately the undertaking would prove 
of great advantage to the city. 

After carefully reading through the reports in question, 
we conclude that a strong forward policy on the part of 
the committee would do much to extricate them from their 
present difficulties. Owing to the exceedingly low price 
of gas in Sheffield, and also the cheapness of coal, a greatly 
increased consumption of electricity could only be obtained 
by reducing the price of the same. Of course, the first 
outcome of a reduction of price is always a reduction of 
profit, as the consumers do not respond sufficiently quickly 
to enable the immediate increased consumption to make up 
for the decrease in price. As regards the system to be 
used in making extensions, we think that Mr. Hammond 
p are reasonable, and that at any rate provision 

ill have to be made by which electric motors can be 
supplied conveniently. In a like Sheffield there 
must exist a good motor load, provided the price of 
electricity is only suitably reduced. In this way the 
character of the load will be made and the works costs 
reduced in a way which has been amply proved in Shore- 
ditch and other places. 


paa me ťi 
LIGHT RAILWAYS. 


The Brownhills Urban District Council have referred to their 
surveyor for report the plans and notice of the proposa 
Wolverhampton, Essington, and Cannock Chase Junction 

way. 

At the last meeting of the Dublin Corporation the clerk sub- 
mitted the plans deposited in connection with the pro 
electric railway from Bray to Enniskerry, and also the plans of 
the extensions proposed to be carried out at Bray o7 the Dublin, 
Wicklow, and Wexford Railway Company. e plans were 
referred to Council, clerk, and engineer for report. 

The General Purposes Committee of the Warwick Rural 
District bei a are coneiderig the sonon of the armie and 
Leamington mways Company with regard to the proposed 
lines to Radford and Whitnash, it being stated that the com- 

ny do not intend to deposit plans with this Council, but to 

eposit them with the Parish Councils. 

t is expected that the electric light railway, which it is pro- 
posed to run between Warrington and Northwich, will take its 
motive power from the Warrington Corporation. 

The Gaihsborough Rural District Council have decided to 
dissent from the proposal to construct a light railway from 
Tickhill and Haxey, pending an examination of the scheme by 
the surveyor. 

Sir Courtenay Boyle yes ev by Mr. Hopwood, and Sir 
Thomas Blomefield, and Sir F. Marindin) has just heard an 
appeal against an order of the Light Railway Commissioners for 
the construction of the South Staffordshire Light Railways, 
about four miles in length, connecting with the Wolverhampton 
tramways. The ge heey to the scheme are the Corporation of 
Wolverhampton. Lloyd, Q.C., said the objection was on 
the mble of the order, on the ground that the provisions of 
the Light Railway Act had not been complied with. There 
were numbers of tramways within the borough, and amongst 
them was the Dudley and Wolverhampton line. The policy of 
the Corporation had been in recent years to obtain control 
over the tramways within their borough, and they were now 
negotiating for the purchase of those tramways. Negotiations 
had also taken place with the promoters of the South Stafford- 
shire light railway, who had got the present light railway order 
against the opposition of the Corporation. The latter certainly 
had already been heard before the Light Railway Commis- 
sioners, but the promoters had introduced junctions which 
were not in the order before the Light Railway Commissioners. 
The appeal of the Corporation was upheld, and any further 
negotiation between 5 as to junctions must be con- 
firmed by the Beard of Trade. 

The Highways Committee have submitted to the London 
County Council revised estimates of the eost of the proposed 
7 505 railways as follows: Archway-road, a hae £8,500 ; 
© » Wandsworth, and Kingston-road, 608; New 


Cross, Lewisham, and Eltham, £145,626 ; Deptford, Sbooter’s 
Hill, and Woolwich, £178,637. These figures do not include 
the cost of street widenings, a portion of which is to be charged 
to the light railways. The total of the revised estimates is 
between £15,000 and £20,000 in excess of that of the earlier 
Bi ear estimates. ö 
e Nelson Town Council is in favour of a 4ft. gauge for the 
ro light railway. : 

Although the proposed Cinque Ports Electric 3 is 
intended to run along the main roads the greater part of its 
length, it is pro to acquire a good deal of land en route, 
especially between Walmer and Ringwould. This plan would 
admit of a higher average speed being attained over the line. 

The Southgate Urban District Council have decided that the 
line of route for light railway No. 5, shown on sheet No. 2 of 
the plan of the lines described in provisional order No. 2, be 
approved, and that the County Council be informed that, in the 
opinion of the Rural District Council, the portion of light rail- 
way No. 2, shown on sheets Nos. 4, 5, and 6, on the plan of 

ines described in provisional order No. 1, north of the junction 
with the railway No. 5, at the lower end of the High-road, New 
Southgate, should be for the present abandoned. 

The Hendon Urban District Council have resolved : ‘‘ That, 
provided the Middlesex County Council appointed a sub-com- 
mittee to meet a committee of the Hendon Council to discuss 
terms, and that clauses to the satisfaction to this be agreed, the 
Council refrain from pursuing the opposition to the application 
to the Light Railway Commissioners.’ 

The Board of Trade have recently confirmed an order 
intitaled Cranbrook and Tenterden Light Railway Order, 1899, 
authorising the construction of light railways in the county of 
Kent, between Cranbrook and Tenterden, in extension of the 
Rother Valley (Light) Railway, and construction and working 
of that railway as a light railway. 


PHYSICAL SOCIETY. 


At the last meeting of the above society, held in the physical 
laboratory of the City and Guilds Technical College, ebury, 
Dec. 8, 1899, Prof. G. Carey Foster, F R.S., vice-president, in the 
chair, Pref. 8. P. read a paper “On Obliquely Crossed 
Oylindrical Lenses.” This was followed by a paper by Mr. T. H. 
Biakesley on “Exact Formul» for Lenses,” after which Prof. 
W. E. Dalby exhibited a friction dynamometer. The torquo 
to be measured produces a twist in a spiral spring, and the 
object is to determine the amount of this twist. Side b 
side upon the shaft are two pulleys, one keyed to the 
and the other fastened to the end of the spring. The lead of one 
pulley upon the other therefore measures the twist. Two other 
pulleys are mounted upon a slide, and are joined up to 
the first ones by means of a continuous band similar to a 
Weston's differential pulley block. When the shaft is at resb 
the two pulleys on the slide are touching, bat any motion of the 
shaft produces a twist in the spring, and, therefore, a lead of one 
of the shaft pulleys on the other. This produces a separation of 
the slide pulleys which is proportional to the lead, and, therefore, 
to the torque, and so from a knowledge of the constants of the 
dynamometer and its number of revolutions per second the power 
transmitted is at once determined. 

Prof. 8. P. Thompson read a note On an Organic Compound 
ef Great Double Refraction.” This substance is crystallised 
naphthalene, and it is 60 per cent. more doubly refracting than 
Iceland spar. It is exceedingly brittle, and, therefore, difficalt to 
work into Any worked surface must be at onoe covered 
with glass to prevent sublimation. 

The society then adjourned until Jan. 26, 1900. 


——————X—— 


LEGAL INTELLIGENCE. 


THE POSTMASTER-GENERAL v. THE WAKEFIELD CITY 
COUNCIL. 


Corporations and Telegraph Poles. 


At the Wakefield County Court on Tuesday, Mr. Robert Noyes, 
from the solicitor’s department of the General Post Office in 
London, applied to his Honour Judge Greenhow, on behalf of the 
Postmaster-General, for his Honour’s consent to the fixing of a 
telegraph pole in Ings road, Wakefield. Mr. Parrish, the newly- 
appointed deputy town clerk of the city, opposed the application 
on behalf of the City Council. The case was of a novel 9 
Mr. Noyes, in opening it, addreesed his Honour for an hour, after 
after which he called witnesses. Briefly stated, the facts in support 
of the application were: Some time ago Councillor Edmund 
Stonehouse, worsted and yarn manufacturer, whose mill premises 
are situate in Inge- road, removed his residence from W 
to St. Jobn’s, and pean the Post Office to deliver any 
lettere or telegrams addressed to his mill premises between 
Saturday noon and Monday morning at his new residence ab 
bes obacge ot £2 2A por yea ar Zi Te lor the carectoadones 

ac per year, or £1. ls. for the corres 
and EI. 18. for telegrams, Mr. Stonehouse objected to thab psy. 
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ment, and gave notice to the Telegraph Department thad they 
must either deliver his letters and telegrams at his private 
address or remove a telegraph pole which had been on his and his 
late father’s property since 1877. The pole was connected with a 
line of apes. a and telephone wires between the North of 
Scotland and the South of England, and it was also extremely 
essential that there should be ‘overhead and not underground 
wires at that point. The Telegraph Department's superin- 
tendent engineer applied in March last to the Corporation 
for their consent to fix the pole on Ings-road, and the town 
clerk replied that his committee desired the authorities to place 
the wires underground. On May 16 the Corporation gave per- 
mission for the pole to be fixed in the road in a position satisfactory 
to the city surveyor. Mr. Stonehouse objected to the pole being 
fixed near his private property, and Mr. Lee (Mesers. George Lee 
and Sons), the owner of the property on the other side of the 
road, said that be would not have the pole on his side, and that if 
they put it against his property he would ask them to take down 
the next pore which was on his property. Mr. Porter then reported 
this to the General Works Committee, and a communication was 
sent to the Department saying that the oammittee were unable to 
give their consent to the application. The question was then 
referred to the aglicitor to the Poso Office, and formal notice was 
served upon the Corporation requiring their consent, and as the 
Corporation had failed to give their consent, the matter came 
before his Honour. Mr. Noyes pointed out that the Corporation 
being the owner of the street or road, it rested with them, and nob 


with the private property owners, to give the required consent. | 


The Telegraph Act, 1878, said, in effect, that if a corporation 
was unreasonable or capricious the Department might apply to 
the stipendiary, and, where there was not a stipendiary, to the 
county court judge. He contended that the Corporation had 
gone entirely out of their way to protect Mr. Stonehouse, who 
was a member of the Corporation. The Corporation were 
taking this course apparently with tke object of compelling 
the Government to pay Mr. Stonehouse £2. 2s. per year for 
his allowing them to have the pole on his private property. 
Mr. Noyes pointed out that the Corporation bad recently allowed 
the National Telephone Company to fix overhead wires in a 
portion of Westgate, which is one of the main streets in the city. 

Mr. George Carr, of Leeds, superintendent engineer 
of the north-eastern postal district, said iù was detrimental to 
ie ar communication to place the wires underground. It 
would se £140 to lay the wires underground, but only £8 to 
erect a pole. 3 - 

Jeseph Arthur Steele and Edward Catley, engineers in the 
employ of the General Post Office, gave similar evidence. 

Mr. Parrish, for the defence, said that the street was one of 
the most important in the city, and was the chief street from one 
end of the town to the other. 

His Honeur acceded to the application, and allowed costs 
against the Corporation.— Leeds Mercury. 


FRANKENBURG v. THE GREAT HORSELESS CARRIAGE 
| COMPANY. 


In the Court of Appeal on Tuesday, before the Master of the 
Rolls and Lord Justice Romer, th 
Great Horseless Carriage Company, Limited, was heard on appeal 
by the plaintiff from orders of Mr, Justice Channell, who had 
dismissed the action as against the sr ee and the executors of 
a deceased director, the Earl of Winch 

Mr. Eustace Smith, in support of the appeal, said the action 
was by a shareholder against the company and its directora, he 
claiming to have recission of his contract to take shares as against 
the company, and for damages as against the directors on the 
ground of misrepresentations alleged to have been coutained in 
the prospectus. The learned judge in the court below seemed to 
have thought he was bound by a case which laid down that 
different relief against different defendants could not be claimed 
in one action. 

The Master ef the Rolis said he was very much surprised to 
find an action in this form summarily dismissed upon a technical 
ground. Actions in the form adopted in the present case were 
common enough, and if the order made by the learned judge was 
to stand the practice on the Chancery side would be revolu- 
tionised, and substantial justice would be sacrificed to a wretched 


ity. 
The appeal was allowed, with coets. 


JACKSON v. CLOUGH. 


The case of Jackson v. Clough, which was opened on Wednesday 
of last week, before Mr. Justice Grantham and a special je , ad 
the Leeds Assizes, concluded on Tuesday. Mr. Frederic ar 
Jackson, director of Jackson’s Stores, Limited, Leeds, sued Mr. 
Walter Owen Clough, M.P. for Portsmouth, and a partner in the 
firm of Messrs. Clough, Armstrong, and Ford, accountante, of 
Leeds and London, for damages for alleged false and fraudulent 
representations, and also in respect of statements alleged to be 
untrue contained in a prospectus or notices issued or authorised 
by the defendant in reference to a company called India Rubber 
(Mexico) Limited.” Owing to these statements the plaintiff said 
he had sustained damage by underwriting and by purchasing 
debentures. 

The jury found for the plaintiff on all counts for £1,100. 

His Lordship granted a stay of execution upon condition that 
the money was paid into court within a fortnight. 


_the provisions of a conditional contract, da 


e case of Frankenburg v. the | 


invite tenders for accumulators. 


. Broughton. 


601 
COMPANIES’ MEETINGS AND REPORTS, 


SOUTH STAFFORDSHIRE TRAMWAYS. 


An extraordinary general 8 of this Company was held last 
Friday at Cannon street Hotel, E.C., Mr. W. Somers Schuster in 
the chair. The meeting was called for the purpose of considerin 

ted Nov. 23, 1899, N 


made between the South Staffordshire Tramways Com any of the 
first part, the British Electric Traction Company, Limited, of thé 
second part, the South Staffordshire Tramways (Lessee) Company, 
Limited, of the third , and the mayor, aldermen, and burgeeses 
of the borough of W , of the fou part, being a contract for 


the sale to the Corporation of Walsall of a portion of the under- 


takings of the South Staffordshire Tramways Com 7 within the 
borough of Waleall, and for other purposes, and, considered 
advisable, of approving the same. 

On the motion of the Chairman, seconded by Mr. Dawson, the 
contract was unanimously approved. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
7 WORKS. 


The half-yearly 5 meeting was held at the Cannon - street 
Hotel to consider the payment of an interim dividend. 

The Hon. Henry Marsham presided, and stated that during the 
past year the Company’s electrical machinery department had Sors 
very busy, and in addition to work done for their own factory ab 
Silvertown, it had completed installations for several municipalities, 
among others, Leith, Canterbury, Greenock, and Hereford. The 
Company had in course of manafacture about 1,000 miles of cable 
for the Commercial Cable Company; it would be laid next year 
between Canso and New York. He concluded by moving the 
payment of a dividend of 10e. per share, tax free. 

he motion was carried unanimously. 


ELECTRICAL COPPER. 


The third annual ordinary general meeting of shareholders was 
m on . at the offices, Abchurch-chambers, Abchurch · 
y 3 H U. ; 

The Chairman said that the results for the past financial year 
had not been up to their expectations, but as they had to deal 
with the commercial application of a new process ib was necessary 
to proceed with caution, and endeavour to acquire a certain 
experience prior to erecting a plant on a very | scale, . 

he report and balance-sheet were adopted without discussion. 
` The retiring auditors, Messrs. Turquand, Youngs, and Co, 
were reappointed, and a vote of thanks to the chairman termina 
the proceedings. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 
CONTRACTS OPEN. 


Mackney.—The Electric Lighting Committee of the Vestry 
Tenders by Jan. 2, Full par- 
ticulare in our advertising columns. | 


Manchester.—The Tramways Committee invite tenders tor the 


supply of 450 electric tramcar bodies. Tenders by Dec. 30. 


Particulars in our advertising columns. 


Barnes. — The Urban District Council invite tenders for the 
supply and erection of boilers, steam d os. switchboard, 


. storage batteries, cables, etc. Tenders by Jan. 9, 1900. 


Remo.—The Adriatic Railway Company will shortly require 
tenders for the lighting, by means of accumulators, two saloons, 
8 carriages, and 28 freight vans. The estimate is 

&t. Pancras.—The Vestry invite tenders for condensing planb. 
Specification, etc., can be obtained at the Electricity Department 
Offices, 57, Pratt-street, Camden Town, N.W. Tenders by 
Jan. 9, 1900. 

Newoeastle-upen - Tyne.— The New Tramways Committee of the 
Corporation invite tenders for one 2,000-h.p. generator required 
early in 1901, Tenders by Jan. 16. Particulars in our ad vertise- 
ment columns. 

Bedford.—The Electric Light Committee invite tenders for the 
supply of one 420-b.h.p. inverted compound double-acting engine 
and one 260-kw. alternator. Tenders by Jan. 5, 1900. Full par- 
ticulars in our advertisement columns, 


Gloucester.—The Electricity Supply Committee invite tenders 
for the supply and erection of boiler-house and engine-house 
prane, extension of switchboard, and condensing plant. Tenders 

y Dec. 28. Particulars in our advertising columns. 


Bermondsey.—The Vestry invite tenders for the construction, 
supply, and erection of a dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced-draughb appliances 


Tenders by Jan. 13. Particulars in our advertising columns. 


‘Salford.—The School Board invite tenders for the electric 
lighting of their new schools in Grecian-street North, Lower 
pecification, etc., may be obtained from Mr, 
Ogilvie Duthie, Chapel-street, Salford. Tenders by Jan. 8, 1900, 
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Giasgow.—The Corporation invite tenders for cast-iron cable 

tunnel, water-storage tanks, travelling crane for outside coal 
storage, mechanical stokers, coal and ash conveyors, and steel 
flues for the Corporation tramways. Tenders by Jan. 8, 1900. 
Full particulars in our advertisement columns. 
. Hall.—The Electric Lighting Committee invite tenders for the 
supply and erection of two high-speed vertical engines, three 
crank, tandem compound, 750 b.p. each, for coupling direct to 
dynamos; and two high - tension continuous-current dynamos and 
one 8 armature, each 460 kw., at 2, 250 volts. Armature to be 
Eickemeyer wound. Tenders by Dec. 28. Full particulars in 
our advertisement columns. 


Porte Alegre.—The Secretary of State for Foreign Affairs has 


25-ton overhead traveller crane to be used at the electric l 
station in Fulham Palace-road ; also the tender of T. L. 


nters, £410; M’Gregor and Shand, slaters, £62. 10s. ; and 
A. B. Robertson, plumber, £152. 168. 6d. 

Bootle.—The Town Council have accepted the following 
tenders : Callender’s Cable and Construction Company, Limited, 
London, for supply and laying of a cable for the double tramway 
lines in Knowsley-road; R. W. Blackwell and Co., Limited, 
London, for the equipment of the overhead trolley line in 
Knowsley-road. 

Hammersmith —The Vestry have accepted the tender of 
Messrs. Marshall, Fleming, and Jack, at £540, for supply of <4 ree 
llyar, 


at £100. 5a. 6d., for installing and wiring the stables and depot 
for the electric light. 

Portameuth.—The Corporation have received the following 
tenders for the supply and delivery of 40, 60, or 80 electric 
tramcars : 


received a dispatch from her Majesty's Minister at Rio stating 
that tenders are invited by the Municipality of Porto Alegre, not 
later than Dec. 31 at 1 p.m., for the electric lighting of that town. 
Such particulars as have been received may be examined on 
personal application at the Commercial Department of the Foreign 


Sixty cars. 

Office any day between 11 a.m. and 5 p.m. Dick, Kerr, and Co., Limited, 110, Cannon-street, 

Mistrettra (Italy).—The Secretary of State for Foreign Affairs E.C. (accoptod) c icicssssecseestsiesscceossecennes iosas . £34,382 11 6 
has received a dispatch from her Majeaty’s Consul at Palermo, | Brush Electrical 3 Company, Limited, 
stating that tenders are invited by the Municipality of Mistrettra, 49, Queen Victoria-street, E. CCC... . - 34,572 8 0 
not later than Dec. 31, for the establishment of a service of | Westinghouse Electric Company, 32, Victoria- 
electric lighting in thab town. Such particulars as have been street, London, S. W ꝛn . . 36,091 15 0 
received may be examined on personal application at the Com- | R. W. Blackwell and Co., 39, Victoria - street, 
mercial Department of the Foreign Office any day between London, S. W.... . J sesedente 37,218 8 10 
II a.m. and 5 p. m. Forty cars. 

Birkenhead.—The Corporation invite tenders for constructing | Macartney, McElroy, and , Limited, 53, 
catty AW a new cabaret Mactopia: ace 185 5 Victoria- street, London, S. W. . ..s.e.. 3 2.931 0 0 
with the electric tramways in Craven- street, Birken : ans, s 
etc., may be obtained from Mr, C. Brownridge, A.M.I C.E., Hampstead.—The Vestry have received the following tenders 


for the wiring of the public baths, Finchley-road, including cables, 
fittings, ete. : 
H. Gibson, Gresse-street, Rathbone-place, W............ £576 
8. Hussey, 217, West End- lane, N. W. 25 20 6 %% ee 
E. P. Allam and Co., 11, Hatton-garden, E.C. ........ 340 
Benham and Sons, Limited, 50, Wigmore-street, W.... 
Vaughan and Brown. Limited, 15-17, Kirby-street, E.C, 
Tyler and Duncan, 20, New Bridge-street, E.C. ......... 
17 Pinching, and Walton, 1, Crutched Friars, 


borough engineer and surveyor, Town Hall, Birkenhead, upon 
deposit of a sum of £3. 3s., which will be returned upon receipt 
by the Corporation of a bona fide tender. Tenders by Jan. 16 
900. 

Leadoa.—The Directors of the Midland Corporation for Power 
Distribution, Limited, invite tenders for erection of power-house 
containing plant and machinery capable of producing an output 
of 10,000 6. b. p. Specifications, etc., from secretary, Mr. G. 
Carpentier, 11, Cornhill, E. C. Tenders by Jan. 1. The contract 
is divided into the following sections: (C) boiler - house plant and 
acoessories; (D) feed pumpe, steam and water mains, etc.; (E) 
engine-house plant; (F) switchboards; (G) mains; (H) trans 
formers ; (J) accumulators and booster. 


H. Beard and Co., 5-8, Duke-street, Richmond 
1 5 Chambers and Co., 5, Milk - street, Cheapside, 
Ridout and Co., 124, Regent street, WW 


be 8 
pas 
S889 OO 888888 


occo OO 2882882888 


353 222 

ferd.—Tbe Urban District Council invite tenders for the | F. Troy and Co., 194-196, Finchley- road, N. W.. 220 

supply br erection of water-tube boilers, with fittings, econo | W, J. Fryer and Co., Sloane-square, S.W. (accepted) 210 
miser, feed ted 


pumpe, etc; pipework, etc., in engine and boiler 

house ; two 200-kw. and one 100-kw. steam dynamos and motor 

boosters (vertical enclosed high-speed engines); storage batteries ; 

main switchboard and connections ; overhead 15-ton engine-room 

travelling crane ; underground mains, conduits, and roadwork for 
vate and public lighting; arc lampe and posts; and station 
hting. Tenders by Jan. 20, 1900. Full particulars in our 
vertisement columns, 

Melbourne (Victoria).—The Corporation invite tenders for the 
supply and delivery of the necessary pland, and the superin- 
tendence of ite erection, and of tbe carrying oub of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry-back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster, 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, etc., can be obtained from the Agent-General for Victoria, 
15, Victorla-street, Westminster, London, S.W., on and after the 
28th instant, bol odes of EI. ls. for each specification, to be 
returned on pt by the Corporation of a bona fide tender. 
The specifications and rawing? may be seen ab (bub nob obtained 
from) the office of Dr. Alex. B. W. Kennedy, 17, Victoria-street, 
Westminster, London, S.W. Tenders by ch 1, 1900. Full 
particulars appear in our advertising columns. 


RESULTS OF TENDERS. 


_ Swansea.—The tender of Messrs. Yates and Thom for boilers, 
steam-pipes, etc., at £10,800, has been accepted. 
- Govan.—The Commissioners have accepted the tender of Messrs. 
M‘Aulay, Clark, and M‘Laren, at £215, for the fitting up of the 
electric light in the Burgh Chambers. 
Pontefract Union.—The contracte for electric lighting (400 
lamps) have been placed with the Morley Electrical ngineering 
wi 


Company, Limited, for plant, and the wiring of prem 
E. 25 Wallis, of Leeds. 


Bury St. Edmunds.—The Town Council have accepted the 
tender of Laurence, Scott, and Co., Limited, 2, Redwell-street, 
Norwich, at £107. 5s., for wiring and fixing electric light fittings 
to certain public building. 

Harrogate.—The following tenders have been accepted: 
Cowans, Limited, new switch £58, 2s. öd., 40 kw. regulating 
feeder controller £115; Simpson Bros., erection of a distributing 
station in the Royal Baths Gardens, £80. 

‘ Bradford.—The Corporation have accepted the following 
tenders: R. W. Blackwell and Co., Limited, 39. Victoria-street, 
London, S. W., trucks and trolleys ; Brush Electrical Engineering 
Company, Limited, 49, Queen Victoria-street, London, E C., 
tramcar bodies. 


Aberdeen. —The following tenders have been accepted by the 


Tramway Sub-Committee for alterations on the Woodside 


tramway depot: C. Gordon, mason, £353; Hendry and Keith, 


BUSINESS NOTES. 


Govan Lighting.—The electric light will probably be switched 


on next week. 


Piymeuth Trams.—The Town Council have sealed the memorial 


for a provisional order. 


Fulham.—The free wiring question has been referred to the 


consulting electrical engineer for a report. 


Basingstoke Lighting.—The Town Counoil’s electric lighting 


scheme involves an estimated expenditure of £14,600. 


Cleetherpes.—The Urban District Council have sealed their 


application for a provisional order for electric energy. 


ting.—The Town Council have sealed a 


Bridlington Ligh 
memorial to the Bos rd of Trade for a provisional order. 


Exmouth Lighting.—The Council have sealed their memorial 


to the Board of Trade for an electric lighting provisional order. 


West Bromwich.—The Council have entered into a contract for 
the 5 of five acres of land, for £1,250, for the generating 
station. 

Harrogate.—The electrical engineer has been authorised to lay 
a new main, and to erect various arc lampe, a 50-c.p. incandescent 
lamp, ete. 

Belfast Trams.—The Council of the county borough of Belfast 
have rescinded their resolution to purchase the undertaking of the 
tramway company. 

Ashten Trams.—The Town Council will hold a special meeti 
in order to interview representatives of the Oldham, Ashton, an 
Hyde electric tramway. | 

Taunton Trams.—Plans of the proposed tramline from the 
bottom of East Reech to the railway station have been deposited 
with the Town Council. 

Wrexham Lighting. —With regard to the town lighti 
informed that Mr. Trentham and Mr. G. R. Peers, A.L 
joint engineers to this scheme, 

Gloucester.—The City Council have accepted a tender for an ash 
destructor in connection with the electric light works, with four 
grates and two boilers, £4,150. 

Hebburn Lighting.—The District Council have decided to 
proceed with their application for a provisional order enabling 
them to supply electricity in the district. 

Alloa Lighting. —Mr. Hogarth, of Messrs. Buchan and Hogarth, 
is being consulted by the Commissioners with reference bo the 
question of lighting the burgh with electricity. 

Herd. —A Local Government Board enquiry is to be held to-day 
into the Council’s appicahion for leave to borrow £68,500 for a 
depôb, tramways, and electric lighting purposes, 


we are 
E., are 
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Uckfield.—The Urban District Council are approaching the 
Board of Trade in order to ascertain what chance phere would be 
of the Council being allowed to tranefer ite powers. 

Appointments Vacant.—Particulars of vacancies for inspectors 
of electrical plant, a mains superintendent, a switchboard assistant, 
and others will be found in our advertisement columns. 

Chester.—The Electric Lighting Committee has been authorised 
to enter into a contract for the purchase and erection of an addi- 
tional engine and dynamo, at a cost not exceeding £3, 165. 

Edinburgh Lighting.—It transpired at a recent meeting of the 
Electric Lighting Committee of the Town Council that over 2,500 
8-c.p. lamps had been applied for during the past fortnight. 

Walsall.—-The Town Council have decided, in conjunction with 
Leamington, to p the tramways within the borough for 
£18,500 and lease them to the South Staffordshire Company. 

Musselburgh Trams.—The Town Council have decided to hold 
a special meeting to consider the draft agreement submitted to 
them by the company promoting the proposed eleotric tramway. 

Calcutta Trams.—At Tueeday’s meeting the Chairman said 
that the Calcutta Tramways Company had proposed to provide 
£350,000 for the cosb of conversion of the lines for electrical 
traction, etc. 

St. Marylebono Lighting.—The Vestry have decided to lend the 
vestry hall for a public meeting to consider the advisability of 
taking united action against the Metropolitan Electric ho 
Supply Company. 

Liversedge Trams.—A committee has been appointed to con- 
sider the plans, etc., of the British Electric Traction Company, 
having reference to the extensions proposed to be made in the 
Liversedge district. 

Sudbury Lighting.—The Town Council have applied for a pro- 
visional order to enable the erection of an electricity supply station 
in the town. The 8 scheme provides also for a combined 
refuse destructor plant. 

Batley Trams.—The Town Council have formally approved of 
the application to the Board of Trade for a provisional order under 
the Tramways Act authorising the Corporation to construct electric 
tramways in the borough. 

Wallington Lighting.—The Surrey Electrical Power Distribu- 
tion Company have obtained the consent of the Croydon Rural 
District Council to a provisional order to extend the supply of 
electric light to Wallington, 

Festiniog.—Thoe Urban District Council have rescinded a reso- 
lution passed in favour of applying for a provisional order, and 

decided to try to come to terms with a local company by which a 
portion of the district is already supplied. 

Portsmouth Trams.—The Town Council have accepted Messrs, 
Dick, Kerr, and Co.’s tender of £34,382 for supplying 60 double- 
deck tramcars, reserving to themselves power to order 20 additional 
cars ab the same rate during the year 1900. 

Wellingborough Lighting.—The estimates of the building 
inspector for generating works, engine-house, cables, reflectors, 
etc., amount to £3,243. The Council intend to apply for sanction 
to a loan of £3,500 to carry out these works. 

African Telegraphs.—The Higher Colonial Council of France 
has adopted a resolution to extend telegraphic communication to 
the furthermost limits of Algiers pending the arrangements for 
the laying of a line right across the Sudan. 

Huddersfield.—The Town Council have decided to establish a 
municipal telephone service, subject to the subscribers to the 
Corporation’s system having the same facilities as the aubscribers 
to the National Telephone Company’s system. 

Oban Lighting.—The Town Council have approved a scheme 
for the lighting of the town by electricity. Full detalls have nob 
yet been made public, bub it is understood that steam will be the 
motive power at the proposed generating station. 

Drifield.—The Urban District Council have had an offer for 
their electric lighting order in case the Council decided nob to 
carry it into effect themselves. The same party also asked the 
Council to discuss the question of an electric railway. 

Bradford Trams.—The Tramways Committee of the Town 
Council have decided to set aside 5 per cent. of the gross receipts, 
and the income from advertising on the electric tramcars, for the 
purpose of forming a fund for insurance against accidents. 

Brazilian Submarine Telegraph Co —The sanction of the 
Board of Trade to the change of name from the above to the 
Western Telegraph Company, Limited, has been obtained, and a 
certificate issued by the Registrar of Joint-Stock Companies. 

Orrell Lighting.—The question of lighting the Lamberhead 
Green portion of the district with electricity, taking the necessary 
supply of current from the Pemberton District Council’s mains, has 
been referred to a committee of the District Council for report. 

Doncaster Lighting.—It has been decided by the Guardians to 
apply for sanction to borrow an additional £20,000 in connection 
with their new workhouse scheme, the money being required to 
cover the cost of the proposed electric lighting installation, etc. 

Worcester Lighting.—New-street is to be lighted by six 
lanterns on brackets, containing each two incandescent electric 
lamps of 16 c.p. each, at a cost of £3 per lamp per annum. The 
Electricity Committee of the City Council have the work in hand. 

.—The Town Council have approved of estimates 
amounting to £45,000 for bho erection of electricity works, plant. 
the establishment of house connections, etc. The question of 
buying out the tramways company has been deferred for a twelve- 


Grimsby Lighting.—The Council have decided to obtain an 
additional engine of 350 h. p.» with necessary boiler, dynamo, and 
other fittings. for the new electric lighting plant, at an estimated 
cost of £6,000. 

Inquest.— We understand that at the recent inquest on the body 
of Albert John Barnes, 22, lately an engineer at the Metropolitan 
Electric Supply Company, Acton-lane, the jury found that there 
had been negligence on the part of the company in not protecting 
the machinery. 

Airdrie and Ceatbridge Tramways.—The Coatbridge Town 
Council have decided to drop the joint Corporation Tramway 
Bill. As the New British Traction Company have given notice of 
promoting a scheme, it was agreed that the committee watch the 
burgh’s interests. 

Scarborough Lighting.—With reference to the Corporation’s 
proposed purchase of the electric supply company’s undertaking, 
the town clerk has been instruc to write to the company 
eogetring whether they would enter into a general agreement to 
sell their undertaking. 

Devonport.—The Electric Lighting Committee have resolved to 
accept the offer of Earl Mount Edgcumbe to include the piece of 
foreshore fronting the freehold property in Newport-street, Stone, 
house, proposed to be purchased for an electric lighting station, 
at the price of £12,500. 

Gravesend Trams.—The Drake and Gorham Electric Power 
and Traction Company, Limited, have now completed the purchase 
of the tramway for the sum of £7,500, and they have asked the 
Council to revise the regulations and by-laws previously made by 
the Corporation on the subject. 

Tunbridge Wells Lighting.—An enquiry was held by a Local 
Government Board inspector recently into the application by the 
Town Council for sanction to borrow a further £25,000 for eleatrio 
lighting purposes. The borough electrical engineer, Mr. Boot, 
described the proposed extensions. 

Leamington Trams.—The Town Council have decided, in 
conjunction with Walsall, to exercise their powers with a view 
to the purchase of the Warwick and pray ben ‘Tramway, and 
to work the same by electric traction, either by the Corporations 
themselves or under lease to a company. 

Cardift.—The town clerk has prepared a report upon the Akg 
posed municipal telephone exchange, but the Parliamentary Com- 
mittee are of opinion that more information dealing with the 
financial side of the question is required. and this will now be 
obtained before the matter is further discussed. 


Personal —Mr. H. L. Dixon, of the Corporation electrical 
department, has been appointed inspector of overhead wires for 
the City of London.—The directors of the County of London and 
Brush Provincial Electric Lighting Company, Limited, have 
appointed Mr. C. T. Sparks chief engineer to tbe company. 


Beverley.—The 55 Committee reported to the Town 
Council last week that they had received a letter from the Hall 
town clerk as to providing a system of telephonic communication 
for Hull and district. Further steps were deferred until the 
report of the Hull Corporation Committee had been received. — 


Yarmouth Lighting. — Anticipating the Local Government 
Board’s sanction to the latest loan application, the Council at their 
last meeting empowered the surveyor to advertise for tenders for 
extensions to the electric light station, additional boilers, three 
„ dynamo, etc., the estimate for the whole being 

Southend.on-Sea.—The Council have rescinded the motion under 
which they agreed to hand over the powers of the Southend 
electric lighting order to Mr. A. H. Gibbings, of Bradford, and 
the committee has been instructed to carry oub the powers of the 
order with respect to electric lighting concurrently with the light 
railways, 

Walsall Trams.—An agreement between the tramway company 
and the Corporation has been arrived at under which a la 
expenditure of money in opposing the Walsall Corporation Bill in 
Parliament has been avoided, and there is now no necessity for 
incurring expense in trying to enforce a sale and purchase by 
arbitration. 

Portsmouth Lighting.—Sums of money amounting in the 
aggregate to £1,450 are offered by the Town Council for certain 
pro rties adjoining the electric light works. It has also been 

ecided to extend the mains down parts of Highland-road, St. 
David’s-road, Lion - terrace, Arundel-street, Twyford-avenue, and 
Saxe- Weimar - road. 

Swindon Lighting. — The General Purposes Committee recom- 
mended to the Urban District Council last week that the lamp 
pillars required for lighting Goddard - avenue be erected as soon as 
possible. At the same meeting a letter was read asking that 
Goddard-avenue should be lighted by means of the electric light. 
No action was taken. 

Southport Trams.—The minutes of the Tramways Committee 
containing a resolution relative to the purchase of the Birkdale 
tramway ie page so far as it lay within the borough, for £12,500, 
has been adopted by the Town Council, who are only buying the 
Southport portion of the line, as they have not power at present 
to buy any portion of line outside. 

Heckmondwike Trams.—The District Council on Wednesday 
referred to the surveyor a letter from the County Council asking 
for information as to road widenings and improvemente in connec- 
tion with the British Electric Traction Company’s proposed appli- 
cation for powers to extend their scheme of electrio tramways 
through a portion of the Council’s district. 
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Perth Lighting.—Tho Police Commissioners have fixed the rent 
for the site of the electric ligh station at £30 pe annum, and 
have suggested to Mr. Hawtayne the advisability of raising the new 
building lft. higher, and, if practicable, taking the etalk of the 
building to the side. The burgh surveyor estimates the cost ab 
£6,500, and is now preparing cations. 

Swansea Lighting.—The Electric Lighting Committee have 
decided to oppose any Bil] which might introduced into 
Parliament by the South Wales Electrical Power pages er to 
erect power stations in the county. The Chairman 
the company might come into Swansea and supply 
electric light in opposition to the Corporation. 

Durham Lighting.—The C ration of Durham, the under- 
takers for the purpose of the Durham Corporation electric lightin 
order, have now published the statutory notice showing that wit 
the consent of the Board of Trade they propose to transfer their 
powers, duties, liabilities, and works to the County of Durham 
Electrical Power Distribution Company, Limited. 


Manchester Lighting.—The magnificent new hotel which the 
Midland Railway Company 


are erecting in Manchester seems 
destined to involve a nice addition to the load on the Corporation 
electric lighting and power plant. It is anticipated that the 


current consumed by the establishment for lighting and power 
purposes will cost somewhere about £10,000 a year. 

Dever Trams,—The traffic receipts for the week ended 16th 
inst. were £126. 17s. 2d., as compared with £139. 11e. 5d., showing 
a decrease of £12, 14s. 2d., probably owing to the recent decision 
to allow workmen to travel the whole distance—three miles—for 
12 The total receipts for 1899 were £9,734. 17s. 9d.; those for 

898, £8,209. 3s., showing an increase of £1,525. 14s. 9d. 

Burten.—It transpired at the monthly meeting of the Town 
Council that the consumption of current for electric lighting from 
the ' supply mains was steadily going u The 
increased consumption on the month had been 3,374 unite, while 
the expenses had remaiaed practically the same. The Corporation 
were now in a position to supply current for motor purposes. 


Shorediteh Lighting —The Vestry have approved plans pre- 
feet by the surveyor for the construction of a new electric 

hting sub-station at the junction of Great Cambridge street and 
Hackney-road, estimated to cost about £1,500. Another £2,400 
is to be spent on machinery—viz., two additional motor trans- 
ana for the Worship-streetd and Great Eastern-streeb sub- 
atat . 


Reading Trams.— A Bill which is to be introduced into Parlia- 
ment in connection with the proposed conversion of the tramways 
for electric traction has been approved by the Town Council. T 
Bill provides for the reconstruction and electrical equipment of 
the existing track, together with the erection of a generatin 
station and depôb, at an inclusive cost of between £100,000 a 

U 0 

Dividends.—The directors of Crompton and Co, Limited, have 
declared an interim dividend at the rate of 6 per cent. per annum 
for the half-year ending Sept. 30, peyaile on Jan. 15 next. 
The transfer booke of the company will be closed from Jan. 8 to 13 
inclusive.—The directors of the Eastern Extension, Australasia, 


and China Telegraph Company, Limited, announce an interim 
dividend of 2s. 6d. per share. 
Weaten-super-Mare Lighting.—At the last meeting of the 


Urban District Council the Clerk reported the receipt of the deed 

of transfer of the Weston-super-Mare electric lighting order and 

t, sealed: by the Weston-super- Mare and District Electric 

Supply Company, Limited, st rac with cheques for £453. 18s. ld. 

257. 14s. lid. respectively in discharge of various costs 
incurred in and relating to the tranefer. 

MuddereGield Trams.—A meeting of ratepayers, presided over 
by 8 eee O. W. Hotere) 5 

0 n’s p tramway echeme, w y the present 
system, which is worked by steam, will be converted for the over- 
head trolley system of electric traction, at a total cost, as far aa 
the extensions within the borough aod the Linthwaite extension, 
now in progress, are concerned, of £124,326. 

Grimsby Trams.—The Town Council have decided to adhere to 
their resolution rescinding a previous resolution, which provided 
for the extension of the present lease to the tramway company, 
and they have appointed a committee to enquire into the muni- 
ci n of tric tramways. The tramway company intend, 
nevertheless, to proceed with their Bill in the ensuing parila- 
33 session empowering them to extend their line the 
borough, 


and to adopt eleatric traction. 

Sit, Geerge’s (East) Lighting. —At the last meeting of the Vestry 
the special committee reported that they had received a letter from 
Messrs. Stones, Morris, and Stones, forwarding for approval the 
draft of a provisional order which they bad prepared authorising 
the supply of electricity in the district. The committee recom- 


mended the Vestry to approve the draft. This was agreed to. 
The clerk reported that the total cost of erecting a generating 
station and other works would be about £42,000. 


Kingston (Surrey).—The total expenditure proposed under the 
Corporation Tramways, eto., Bill is £146,500, detailed as follows: con- 
struction of tramways, including permanent way, electrical equip- 
ment, car-sheds, and rolling-s £72,000 ; extension of generating 
station and plant, £23, ; electrical wiring of houses, £10,000 ; 
streed improvements, £15,000; improvements and extension of 
sewage works, £10,000; uisition of lands, £9,000; new library, 
£6,000 ; costs of Act, say, £1,500—total, £146,500. 

Partuership.—Mesers. Christy Bros., of Chelmsford, have 
taken into partnership Mr. William Middleton, of Leeds, and in 


Chichester Lighting Saunders, 
prepare’ a scheme for the electric lighting of the city. The cost, 
udi destruc 
genera 


the waterworke an 
Price, of Portemouth. The City Cuuncil have decided to discues 


electricity generating station, and Mr. T. P. 


arrangements suggested. 
the site in the vicinity of the Basin recently purchased, with the 
exception of the dwelling-house, and sell the material. A refuse 
destructor is to be 


construct vaults at the Short’s-gardens 
Drury lane sub-station. 
report on the le: ter from the secretary of the General Post Office, 
as to the rights of the National Telephone Company of laying 


one of the Babcock 


Finance Committee reported that they 
spondence between Messrs. Burt and Co. and the town clerk on 


future the name of the firm will be Christy Bros. and Middleton. 
Mr. Middleton is an associate member of the Institution of Civil 
Engineers, and was recently awarded a Miller prise i nara 
institution for his paper on the Electrical Driving of Work. 
shope.” We are informed that the firm are ab the same time 
b several additions to their technical staff. 

Glasgow Trams. — Last week a deputation from the Ward Com. 
mittees of Dennistoun, Townhead, and Springburn waited upon 
the Tramways Committee in regard to the necessity of at once 
laying tramway lines along the Alexandra-parade. A detailed 
statement, pointing out the urgency of the matter, was presented, 
and Bailie Paton assured the deputation that the Tramways Com. 
mittee would give very serious consideration to the important 
statements which had been made by the deputation. 

Wersbereugh Trams.—Ib was reported ab the last meeting of 
the District Council that, in acoordance with an agreement between 
the Council and the British El c Traction Company, the com- 
pany had given notice of their intention to apply to the Light 

way Commissioners for another order to ex the trams isto 
Worsborough Dale. Barnaiey had also given notice of their appli- 


cation to Parliament for 8. Bill, including, amongst other matters, 


powers to lay tramways in the Worsborough district. 
.—The city surveyor, Mr. J. has 

ng the erection of a combined refuse tor plant at the 
station, is estimated at £25,000. The scheme provides 


nob only for lighting the city, but alse for driving =e 
4 5 the : outfall. Id has been revised by Mr. 


the matter in committee, and have invited Mr. Pries to aveend. 
Exeter .—The eleetrical engineer has submitted a 
preliminary report on the arrangement of the new site for the 
Wilmshurst, 
. bas been asked to inspect the site and report on the 
He has also been authorised to clear 


M. I. E E 


: erected in combination with the electric light 
works. . 

St. Giles.—The Board of Works have granted the application of 
the Charing Cross and Strand Electricity Supply Corporation to 
rtion of the corporation's 
The Law aud Parliamentary Committee 


pipes snd wires under the streets, and recommending that having 


regard to all the circumstauces of the case, no action be taken in 
the matter, has been adopted. 


Mammersmith.—Ab the meeting of the Hammersmith Vestry 


on Wednesday it was decided that, owing to the uncertainty of 


obtaining a continuous supply of Welsh coal for the electric light- 
ing station, a set of ey patent smoke consumers be to 
boilers, so that in the event of the North 
Country coal having to be used, the smoke might be kept down as 
much as possible. The estimated cost was £18, and in the event 


of the ‘‘ consumers” not being satisfactory after a month's trial 


they will be removed by the patentees, and no charge whatever be 
incurred by the Vestry. 


Exeter Trams.—At last week's nesting o the City anor the 
corre: 


e subject of electric traction for tramways, and recommended 
that certain further enquiries be made and the matter considered 
at the next meeting of the Council. The report was adopted. It 
was said, that considering the other big schemes which the Council 
had on hand, they shoald not undertake the responsibility of the 
present tramways and ‘buses until the powers of the owners 
expired in accordance with the Act. 

Inverness Lighting.—Last week the Town Council discussed in 
committee the report of the deputation appointed to visit southern 
towns in order to examine into the electric lighting systems adopted 
by r carting! eee when it transpired that asa result of their 
enquiries the deputation were of opinion that for a town of the 
size of Inverness the low-preseure system was more suitable than 
the high-pressure system. The electrical engineers with whom 
oy had consulted were of the opinion that a low-tension system, 
with accumulators, would be beat adapted to the circumstances of 
the town. The report was adopted. 

Dundee Trams.—At a recent meeting of the Tramways Com- 
mittee of the Town Council a table showing approximately the 
result of working the tramways for the past six months was sub- 
mitted. It showed a total revenue of £11,022. lle. 54d., and a 
total expenditure of £6,769. 5s. Oid., leaving a balance of £4,255. 
6s. 5d. The extension of the tramwaye to the east end, vid 
Murraygate and Seagate, was under consideration. The com- 
mittee recommended to the Town Council that the line should be 
commenced forthwith, and they have instructed the ridge eg 
neer and the electrical engineer to prepare and submit p and 
specifications. 


botham, Kingston. Surrey, will 
Kingston, Surrey, and that of Mr. H. L 


park, 
—The last day for receiving in AG 
Inrig, Victoria Park, N. E., is Dec. 27. D. H. Hawkins, 3, Barbisan, 
trustee.—A first and final dividend of 6d. per pound, payable 
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Jan. 1, 1900, has been declared in the estate of J. C. Stott, 8, 
Princess-street, Huddersfield. | 

„Taunton Lighting.—The Lighting and General Purposes Com- 
mittee have given instructions for various alterations and additions 
to lighting throughout the borough, including several 32-c.p. 
and 16-c.p. lamps, arc lamps, etc. The committee have reappointed 
Alderman Potter as their chairman. They further reported that 
the sanction of the Local Government Board to the loan of £10,000 
had been received. Ab the last meeting, when the report of the 
committee was adopted, it was said the time was not far distant 
when the committee must ask for another loan. One of the beat 
investments the town could make would be to immediately go in 
for a £10,000 loan to lay down cables in many of the side streets. 


Hall Trams.—The electric trams on the Hessle- road and the 
Anlaby-road have been a great success. It is almost certain that 
the Holderness-road will be opened early in the year. The Spring- 
bank section will be in working order about May or June, and it 
is expected that Beverley-road wiil be aimilarly favoured about the 
same period. The undertaking of the Drypool and Marfleet steam 
tramways has been purchased by the Corporation. The ateam- 
trams will be discarded about the middle of next year, and electric 
tramraiis will be laid to a point not far from 
been taken to widen the road all the way to Hessle, when the Cor- 


poration make their avenue, with ite trees and ite trams, oub to 


the bo 


undary. 


Wigan.—The candidates for the post of assistant electrical 
are to meet 


ration electricity supply works 
mittee on Thursday, 29th insb., ab 2 p.m. 
tative Sub-Committee, 


engineer ab the Co 
the Electric Light 
Mr. Ballard has been added to the Consu 


this sub-committee being authorised to settle specifications and to 


advertise for feed pumps, switchboard, and tanks. The Wigan 


Electric Light Company have been written to with a request to 
make such alteration in the name of their company as to prevent 
the confusion now being experienced through goods and materials 
consigned to the Corporation being sent to them by mistake. The 


Mayor of Wigan (Mr. J. T. Gee) switched on the supply of electric 
light at the temporary station on Wednesday. 
and West Kirby 


Kirby District Council to borrow £27,000 for the pur of 
electric lighting. Mr. T. D. Miller is the consulting electrical 
engineer. The generating station will be on ground near the 
gasworks, and the buildings will be constructed from designe by 
the Council’s surveyor (Mr. T. Foster), who has so arranged the 
premises that they may be added to as required. The Council 
propose for the present to lay down sufficient plant to light 7,000 
8-c.p. incandescent lamps, and it is intended to gupply energy for 

e, shop, and domestic purposes. Ib is expec 
electric lighting will be in full operation both in Hoylake and 


West Kirby within 12 months, 
Dewsbury Trams. 

Corporation and the British Electric Traction 
8 will be withdrawn to the company’s scheme, and the 

poration will abandon the idea of applying for a provisional 
order. The company will construct the lines within the borough, 
taking the necessary current from the Corporation at a minimum 
payment of £1,000 a year. Under the agreement the Corporation 


will supply the electric energy to run the cars, and they will also 


lay the metals on the route within their jurisdiction, the company 
ying a rent. and ultimately, sfter á term of 28 years, which may 
increased by two terms of seven years each, the local authority 
will become possessed of the lines. The works are to commence 

next spring, and to be completed within two years. 
ge Wells.— With 


on the following additional plant: 400-kw. steam alternator, main 
switchboard, boilers, meters, cables, transformers, sub-station switch 
gear, condensing plant, feed pumps, public lighting, and build- 
ings. The reason of the application was on account of the rapid 
growth of the undertaking. It is estimated that there are now 
some 30,000 8-c.p. lamps on the malns, with 497 consumers con- 
nected. Evidence was given by. the Town Clerk and Mr. Boot 
with res to the growth. The Inspector expressed himself 
immensely pleased with the works and the panon arrangements, 
also with the marvellous growth and prosperity of the undertaking., 


Aberdeen Trams. —A Board of Trade inspection of the overhead 
trolley wires along the Woodside tramway route was held last 
week by Mr. Trotter, who was accompanied by Councillor Wilkie, 
convener of the Tramways Committee ; Mr. Wiliam Dyack, burgh 
surveyor; Mr. J. A. li, city electrical engineer; Messrs. 
M‘Adam, contractors; Mr. Binning, of Mears. M‘Cartney and 
M'‘Tiroy, who erected the overhead wires; and Mr. Moonie, super- 
intendent of the tramways. A special car was provided for the 
convenience of the party, and a trip was made from Market-street 
to the terminus of the line at Woodside. The inspector carefully 
examined the overhead wires, and also the wiring arrangements in 
the tramway dep%t at Woodside. All the plant was found in per- 
7 satisfactory order, and Mr. Trotter expressed himself to that 
effect. 

Tunstall Trams.—At a recent meeting of the Urban District 
Council the clerk read a long correspondence between himself and 
the Potteries Electric Traction Company with regard to the runnin 
of trams through Tunstall. Ab their previous meeting the Coun 

a resolution to the effect that unless the tramway com 
were prepared to at once run cars to the northern boundary of the 


town, they would take steps to prevent the company’s cars from 


on. Steps have 
‘made ab onoe. 


held an enquiry into an application of the Hoylake and West 


ted that the 


—Terms have been arran between the 
mpany whereby 


Tunbrid ard to the recent enquiry by 
Colonel Hepper, R.E., D. S. O. (already referred to by us). into the 
Corporation’s application to borrow another loan of £25,000 for 
electric lighting purposes, we learn that the money is to be spent 


‘en the town at all. The company replied that they had nob 


received the Board of Trade certificate empowering them to run 
cars to Goldenhill. A long discussion ensued, and finally it was 
agreed to stand to the resolution viously passed and prevent 
care running into Tunstall unlees the company were prepared at 


once to exténd the service to the northern boundary. A committee. 


was appoihted to act with the clerk in taking the necessary steps 


to carry out the resolution immediately. 


Hastings Lighting.— The report lately presented to the 
Electric Light Sub-Management Committee of the Town Council 
shows a working profit on the first three quarters of the year of 
£3.240. The unite sold for private lighting from Jan. 1 to Oot, 1, 
1897, show an increase of 30,514 compared with the corresponding 
period in 1898, The estimated approximate reeult of the current 
youre working shows a total expenditure of £6,200 and total 

noome £12 134, the gross profit being £5,934, and the net profit 
£1,134—2£4,800 going to interest and sinking fund on total capital 
expended. The expenditure bas only increased by about 

since 1894 and 1895, while the profits have increased by about 
£5 400. The report adds that when the alterations and improve- 
ments now in hand are completed, it is hoped to double the 
present output without appreciably increasing the present works’ 
cost, A very substantial reduction in the price charged is to be 


Rhyl Lighting.—The Urban District Council have agreed to a 
echeme for electric lighting and refuse destructor. A réport whioh 
has been adopted stated that the revised estimate of the engineers 
of the cost of supplying electricity for lighting and other purposes 
in the central area of the town, described in other reports, had 
been fully discussed. The totai was £18,343, but some items 
amounting to £4,760, might be delayed for about two years, 
reducing the sum immediately to be spent to £13,583. A canvass. 
of the town showed that about 1,100 lights would be taken at the 
start. The committee therefore recommended that application be 
made to the Local Government Board for sanction to borrow 
£20,000, made up as follows: electricity plant, £13,583 ; engineer's 
commission, legal expenses, and contingencies, £1,417; refuse 
destructor, 1 land, £500. . 5 ty Peers are 
to prepare all the necessa ans and documents for the approval 
of the Board of Trade and ef the Local Government Board. 


Shilden.—At last week’s meeting of the Urban District Council 
two estimates were discussed. One of £17,254 included cost of a 
refuse destructor Capano of dealing with 10,000 tons of refuse per 
annum, and supplying 4,000 8-c.p. lamps. In this case private 
consumers would be charged 3d. per week per lamp. The other 
estimate was £12,128, which included cost of destructor and but 
2,000 lamps and 80 public street lamps. In this latter case con- 
sumers would be supplied at 34d. per week per 5 The Council 
bad revised the estimate of Messrs. Hancock and Dykes so far as 
the total o6sb annually and the annual profit were concerned, and 
put the andual expenditure at £2 394, whilst they estimated the 
annual income at £2,760. They would thus secure £366 per year 
profit. Finally it was decided uot to proceed further with the 
application for a provisional order this year, and Messrs. Hoppe, 
Johnson, Watson, Smeddle, and Jameson were appointed an elec- 
trical committee to consider the whole question, and to collect 
further information and report to the Council. : 


i Riehmond Lighting.—At the last meeting of the Town Council 


the Finance. Committee reported u the uisition by the 
Corporation of the undertaking of the Riohmond Electrio Light 
and Power Company, Limited. They bad ed that the 


ascertain 
controlling shares of the company, hitherto held by the City of 
London and Brusb Provincial Electric Lighting Company, 
been transferred to a Bournemouth company, for a consideration 
approaching £85,000. An offer has been made by the Richmond 
pompan to sell their undertaking to the Corporation for £100,000, 
but under the circumstances the committee recommended the 
Council not to proceed further with the matter ray hear An. 
amendment that the Finance and Lighting. Sub-Committee be 
asked to report as to whether the electric light company had 
carried out r agreement made with the Council originally, and 
also as to what power the Council had to establish ab leas a 
partial supply of . the borough, was carried, and the 
matter was referred to the Lighting Sub-Committee, 


Bristol Lighting.—The report adopted at the last meeting of 
the Sanitary Committee contains the following: According to 
your instructions, your engineer has gone through with the 
trical engineer the foregoing schedule, and finds that the 313 aro 
lampe required for lighting those streets can be supplied with 
electrico current from cables already laid from the er station, 
and that the Electrical Committee will be able to redace the price 

r lamp for the t lamps and the extensions to £19 
amp. At this rate the future cost for the arc lighting will be fer 
306 present and 313 additional lamps, making a total of 619 ab 
£19—£11,761. Tour engineer estimates that the annual cost of 
lighting the streets mentioned in the resolution of your committee 
with gas is £1,789, and the annual cosb of the present 306 aro 
lamps at £23 is £7,058—a total of £8 827. Deducting this amount 
from the above estimate for are lighting, the excess annual cost is 
£2,934, equal to £9. 7s. 6d. on the 313 new lamps. The 
ee of the streets included in the extensions is between 12 and 

miles.” 

Newcastle Trams,—Commenting upon the goarn of sites 
for the praposed new generating station, the Newcastle Weekly « 
Chronicle ay: The Tramways ttee muat expect that full: 
use will be made of the whip which the muddling of the power 
station site has placed in the hands of the opponents of munioi- 
palisation. Mr. Paco and-the Financo Committee have deserved 
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well of the town in securing a heavy loan at a low rate of interest. 
Byb what, it will be asked, is the use of saving money in one direc- 
tion if the Tramways Committee is going to waste it in another. 
Again, it is quite inconceivable that a private firm would have 

ed upon a site for new works without enquiring into its 
suitability in respect to both soil and situation. But the Tram- 
habe Committee did not do this, It seems to have been satisfied 
with the situation alone, and to have forthwith named the site in 
the Act of Parliament. And so it will have to dig a hole 30f. 
deep at the cost of three times the original estimate for the work. 
Not an irretrievable blunder, yet still a blunder that will tell 
heavily against the credit of the committee.” 

Oswestry.—Mr. R. H. Bicknell bas held an enquiry into the 
application of the Town Council for sanction to a loan of £18,000 
for the purpose of completing the purchase of the Oswestry Electric 
Light and Power Company’s undertaking, and for carrying oub 
the same. It appears that the Corporation were about to pay 
£11,250 for the undertaking, while experts valued the same at 
£6,400 and £8,320. 16s. 4d. respectively. Considerable discussion 
-and opposition arose during the enquiry. At the special meeting 
of the Town Council on Friday last, a resolution authorisin 
application to be made to the Board of Trade for a provision 
order to supply electricity within the borough was submitted, 
also a report from the Electric Lighting Committee, stating that 
Mr. Hawtayne advised that in the event of the Council nob 
carrying out the purchase of the electric light company’s under- 
taking, they should agree to pay the company £130 extra cosb of 
the dynamo recommended by Mr. Hawtayne over that recom- 
mended by Mr. Smith. The cummittee approved the draft agree- 
ment of purchase as approved by Mr. Fitagerald, Q.C. 


Richmead Trams.—The Tramways Committee reported at the 
last Town Council meeting that they had had a conference with 
representatives of Barnes Urban District Council with reference 
to the proposals of the New General Traction Company, at which 
representatives of the company were also present. The latter 
stated ia reply.to questions that it was an indispensable part of 
their proposal that the Corporation of Richmond should raise and 
hand over to the company the sum of £60,000 for street improve- 
ments, £40,000 of which it was intended to lay out in Richmond 
and £20,000 in bonds, and that as security they were willing to give 
the entire undertaking. The Barnes representatives did not think 
their Council would consent to raise part of the £60,000. After 
full discussion the committee resolved to recommend the Council 
not to consent to the company’s application. The committee were 
of opinion that any tramways between Barnes and Richmond could 

more economically constructed by the joint local authorities, 
and with that view and the sanction of the Counoil they will 
further confer with the Barnes Urban District Council. Alderman 
Szlamper said the motion was unnecessary now, as the tramway 
company had withdrawn their Bill from Parliament. The report 
was adopted. 

Hyde Trams.—The Hyde Town Council have decided to apply 
in session 1901 for a provisional order for the construction of a 
tramway commencing at the borough boundary in Hyde-road, 
Bredbury, and terminating near the existing terminus of the 
Oldham, Ashton, and Hyde Electric Tramway at Gee Cross. 
Immediately upon the completion of the tramway the Hyde Cor- 
poration will grant, and the Stockport Corporation take, a lease 
of it for 21 years upon the following terms : (a) the rent to be such 
an annual sum as will be sufficient to recoup the Hyde Corporation 
the interest upen the amount expended in the application for the 
provisional order and the construction of the tramway, with the 
addition of such a sam 55 annum as will be sufficient to pay off 
twenty-one-thirtieths of such expenditure during the 2) years of 
the lease ; (b) the Stockport Corporation to equip euch tramway 
for electrical overhead traction, with power ab the end of 21 years 
to remove such equipment, unless the Hyde Corporation purchase 
the same ab a price to be agreed upon ; (c) the Stockport Corpora- 
tion during the lease to provide an efficient service of cars between 
Stockport and Hye: and (d) the Hyde Corporation to maintain 
the tramway within and for 18in. on either side at a sum to be 
agreed upon between the two corporations, in which cae the 
annual sum so agreed shall be added to the rent. Hyde is also in 
negotiation for another tramway from Hyde through Dukinfield, 
Stalybridge, and Mossley. | 

Clydebank Trams.—The minutes of the Streets and Buildings 
Committee, adopted at the last meeting of the Commiesioners, 
stated that the Provost reported that he had, at the request of the 
agent for the Glasgow District Tramway Bill, attended a meeting 
in the Central Hotel, Glasgow, along with representatives from 
other local authorities interested, and that Mr. Murphy (one of 
the promoters) had explained that they would apply for parlia- 
mentary powers to run electric tramways from Govan to Renfrew, 
Paisley, Johnston, and other places ; and another line from White- 
inch to Cl ank, Dumbarton, and Balloch. That from Whiteinch 
to Kilbowie would be a double line, from Kilbowie to east end of 
Dambarton a single line, a double line through the burgh of 
Dumbarton, and a single line from Dalreoch to loch Bridge— 
about 16 miles—with a generating station at Yoker Mains Burn. 
He suggested terms of purchase ab the end of 25 years at the fair 
market value, with 25 per cent. added for goodwill, that other 
schemes had been arranged at 40 and 42 years, but he would be 

repared with a definite proposal when he met with the several 

authorities as to terms of purchase at the expiry of the lease 
and also as to compensation for wayleeve, etc.; that power would 
be taken to c e fares not exceeding ld. per mile, and from 
Whiteinch to Kilbowie they would have a five minutes’ service. 
The Provost explained that he only attended the meeting to 
obtain information, and was in no way committed to the scheme, 
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Middlesbrough Lighting. — At a meeting of the Electric. 
Lighting Committee held last week, Mr. Hammond, the Corpora. ` 
tion’s consulting electrical engineer, stated that the feeder main 
had already been included in the schemes as far as Southfield-road, 
and it was proposed to carry the feeder to a junction of the avenue | 
and crescent at Lintborpe, and anyone on the route could be 
supplied. The estimated cost was £4,111, independent of supply 
mains to the houees. This would supply 2,500 lights, a 
further expenditure of £350 would double this capacity any time. 
A letter having been received enquiring the cost of supplying the 
workhouse, Mr. Hammond said that to supply the workhouse alone 
would cost £1,510. The farther consideration of the haere 
was adjourned. A question was asked by Councillor as to 
the foundation of the works which they were ing, and Mr. 
Hammond stated it was quite satisfactory. Two h and six 
piles had been put in. Ib was not neceesary to take the piling 
down 78ft. to the hard foundation, but they had put in sufficient 
piling to carry all the buildings erected 8 About 23, 000 
yards of cable had been laid. Some conversation ensued as to the 
supply of electricity to who were outside a certain radius, 
and it was thought that where this involved the laying of a special 


main a certain percentage equal to 10 per cent. on the extra outlay 


should be guaranteed by the consumer. 


Leadon County Council. — At Tuesday’s meeting of the 
London County Council, ib was agreed, on the recommendation 
of the Building Act Committee, That the Council, in the exercise 
of ite powers under Section 203 of the London Building Act, 1894, 
but in no way otherwise than under such section, do approve of 
the s, dated Nov. 9, 1899, submitted with the application of 
Mr. F. Bailey on behalf of the City of London Electric Lighting 
Company, Limited, for the construction of an extension of the 

nerating station and works on the north side of Sumner-street, 

utbwark, and that the Council do also, in accordance with 
the said Sec‘ion 203, authorise the erection of the said exten- 
sion to such generating station and works as shown upon the 
said plans, such approval and authorisation being, however, subject 
to the following conditions: that the whole of the work be 
executed to the satisfaction of the district surveyor ; that the 
extension be ot erected and retained without any addition 
thereto, and in exact accordance with the application for the 
approval and authorisation, and the plans and particulare which 
accompany such application; and that the extension 
authori be not, without the consent of the Council, used for 
any purposes other than those mentioned in the said application 
and a. That the attention of the applicant be drawn to the 
provisions of the Factory and Workshop Acta, 1878 to 1895, with 

ce to means of escape in case of fire.” Upon the recom- 

mendation of the Finance Committee, it was agreed to lend the 
Bermondsey Vestry £16,500 for the purchase of land asa site for 
an electricity station and a dust destructor ; the Hackney Vestry 
£30,000 for electric lighting installation ; the Poplar District 
Board £13,605 for erection of buildings for electricity etation ; and 
the Whiteehapel District Board £20,000 for electric lighting 
purposes. The adjourned report of the Highways Committee 
contained the following recommendations: ‘‘(1) That the sanction 
of the Council be given to the plans and particulars submitted 
the London United Tramways compan under the provisions of 
ite Act of 1899, and the agreement with the Council scheduled 
thereto—(a) for the overhead, or trolley, system of electrical 
traction to be adopted for the company’s tramways in the 
Uxbridge-road between the Askew Arms public-house and the 


Uxbridge-road railway station, and in Uxb road and Gold- 
hawke-road between the railway station Young’s-corner ; 
and (b) for the electrical conduit system of traction to be adopted 


for the company’s tramways between Young’s-corner and Hammer- 
smith- way, and thence along Beadon-road, Glenthore- 
road, and Studiand-road, and that part of The Grove 
between Beadon-road and King-street West, 
being, however, subject to the following conditions: that the 
trolley wires be not attached to the electric lighting standards of 
the Vestry of Hammeremith ; that the company do furnish to the 
Vestry detailed drawings of the inspection chambers and boxes 
roposed to be placed in the carriageways or footways; thab the 
Bristol designs for the side and centre traction poste be weed, 
but the cut-out circuite be of such length as shall be approved by 
the Council’s chief engineer ; and that the company do submit fer 
the approval of the Council an amended design for the conduit. 
2) That proceedings be taken a fray the Metropolitan Electric 
upply Company to recover penalties in respect of ite default in 


not ee a constant supply of electrical en in the 
Paty 17952 in the company’s West London Electric Lighting 
er, 1889.” 


Salford.—An enquiry was held last week into the application 
by the Town Council for sanction to borrow £398,683 for purposes 
of. electric lighting, Those t included Councillor Haworth 
(chairman of the Electric Light Committee), Councillor R. B. 
Robinson (vice-chairman), Mr. L. C. Evans (town clerk), Mr. S. V. 
Clirehugh (consulting electrical engineer), Mr. J. Holt, C.E. 
(architect), Mr. J. Elliott (borough treasurer), and Mr. C. L. 
Turner (borough electrical engineer). The Town Clerk said the 
9 of Salford was now estimated at 218, 244. By the 
Salford Electric Lighting Order, 1890, the Corporation was 
empowered to supply electrical energy in the borough, and 
various sums of money hac been borrowed for the carrying out 
of their powers. A generating station had been established in 
Wallness-road, but the demand for the current had increased so 
rapidly during the last 12 months that the existing station was 

uite unable to cope with it. The Corporation, after long con- 

deration, and the inspection of various sites, had purchased a 
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lot of land in Strawberry-road for a new 

he plans had been prepared by Mr. John Holt, C.E., who would 
give details as to their character. The total of £398,683 was 

ivided into three parts. There was, first, £50,000 for the erection 
of the requisite building; second, £385,783 for the whole of the 
machinery and plant in the building, and underground and over- 
head distributing mains in connection with the station; third, 
£12,900 for the extension of the low and high tension cables con- 
nected with the existing atation in Wallness-road. Mr. John Holt 
said he had submitted designs for the Strawberry-road station, in 
competition with other architects, and his had been accepted. He 
now submitted plans for inepection. In the engine-house provision 
was made for eight engines and dynamos, and in the boiler-house 
accommodation was provided for 16 Lancashire boilers seated 
. the engines and dynamos. The Town Clerk said 
the tramways were the property of tbe Corporation, who would 
commence to work them by the overhead system in April, 1900. 
Under these circumstances they urged upon the Local Government 
Board the necessity for obtaining their sanction as early as 
poesible. The Board had already assisted them by holding that 
enquiry at an early date, and the Electric Light Committee were 
obliged to the Board for that consideration. The contract for the 
boilers bad been given to Messrs. 1 bs and that for steam 
dynamos to Messrs. Mather and Platt. Mr. L. C. Turner, the 
resident electrical engineer of the Corporation, stated, with 
reference to the £12,900 required for the extension of the low and 


high tension cables connected with the existing station in Wall- 


nees-road, that the latter was built in March, 1895. During the 
firsp complete year 52,486 units of electricity were sold, bub for 
the year ending March, 1900, it was estima 
would be sold, so great was the demand for electricity. Since 
August, 1898, many applications for the supply of electricity had 
been refused, as the present station was overloaded. The £12,900 
was required for laying the cables to Higher Broughton. 
had been obliged to advertise that no more consumers could be 
connected with the present works. They had been running 
the works without any reserve power, and during the present 
winter they would be obliged to work with the whole of the plant 
overloaded 10 or 15 per cent. They had received applications for 
motive power alone to the extent of 2,000 h.p., and for many 
thousand lights, which it had been impossible for the present 
generating station to supply. The tramways undertaking would 
require a maximum of 4,000 h. p., and provision had to be made 
for lighting the main streets with 300 arc lampe. A new alternat- 
ing-current station would be required owing to the development 
of the residential districts of Broughton Park and Eccles Old- 
road. The estimate for laying the cables to Broughton Park was 
-~ £6,000 and to Eccles Old- £700. Councillor Haworth asked 
the inspector to urge the Local Government Board to proceed with 
the matter as early as possible, as unless they could get the requi- 
site machinery at work they would not be able to run the trams at 
the time suggested. The contractors would commence the boilers 
and dynamos as soon as the sanction of the Local Government 
Board was obtained. | 


hting.—Ab the last meeting of the Urban 


Egrement Lig 
District Council a report of Mr. J. Enwright was adopted. The 


Chairman, in moving the adoption of the same, said, according to 
the Cumberland Times, that Mr. Enwright estimated that within 


a year after the introduction of the light they would have about 
houses. For public 


2,300 8- c. p. lamps or their 5 in the 
lighting they would require about 600 8. c. p. incandescent lampe, 
two 8-0. p. lamps being fixed on each of the present gas standards. 
He advised them to add a few arc lamps for the principal streets. 
As to the private lampe, power worl 
than 1,600, and with the public lamps they would have 2,200 for 
which to prove power. He suggested alternate-current dynamos 
capable of giving a pressure of 2,000 volte, which enabled them 
to use a cable containing little copper, and therefore inexpensive. 
They must have at the generating station engines capable of 
giving 150 b.h.p. without reserve. The most economical plant 
to put down, consistently with the resorve essential in every 
station, is three engines, two of which shall be ca 
giving 75 b.h.p.. one capable of giving about 50 b. h. p., 
with d os of corresponding output. The items of capital 
expenditure would stand as follows: boilere, engines, and 
dynamos, with all acceesories and erecting, £3,300; switch- 
board and instrumente and transforming apparatus and meters, 
£650 ; cables, including excavations an eying, £4000; boiler, 
engine-house, and land, £1,500—total, £9,450. For the working 


of the undertaking they require an engineer at a salary of about 


£120 a year, and three men and a youth. Then they had to 
provide for the interest on the capital expenditure, sinking fund, 
and repairs, all of which could be covered by 54 per cent. on the 
outlay. Coal, oil, sundries, £125; ehgineer, £120 ; three men and 
a youth, £240; interest, depreciation, inking fund, £606—total, 
£1,000. Income, 2,300 wired, 54d. por unit, £947. 15s. ; meter 
rente, £45; public lighting, 600 Wi. p. lampe, £300 — total, 
£1,202. 158. The chairman then proposed that application 
be made to the Board of Trade for a provisional order. They 
would see that the total outlay for the proposed works was 
pub at £9,450, but he would propose that they ask for 
the sum of £10,000 to meet all contingencies. The. total 
expenditure incurred annually in carrying on the works was 
£1,090, bud he would remind the Council thab in that £1,090 
there was a sum for repayments, amounting to £400 per 
bi Now if they deducted that £400 from the £1,090 it would 
ve £690, which was practically the total cost of a year's workin 

to that Council. That covered all cosb, incl g depreciation an 

the fund. They had for an income 2,300 lampe, ab 54d, 
per-unit, which was equal to 2s, 9d. per 1,000 cubic feet for gas 


that 700,000 units | 


They 


not be required for more 


ble of 


erating station. ‘This brought in an income of £947. 158., meter rents £45, public 


lighting £300. He could hardly think that £947 would be realised 
„all at once for public lighting, but he was perfectly satisfied that 
with the present price of gas, 4s. 7d. per 1,000 cubic feet, 
they would have hopes if the Council took the matter up 
enthusiastically. They would have a fine field for their 
operations. hat did this £1,090 mean? Last year their 
gas bill, including lighting, extinguishing, and repayments, 
amounted to £371. If they deducted that from the £690 they 
would find that what they would have to take from the rates, 
even if they sold no light at all, would be £319. They had a 
‘ratable value of £58,188, and ld. in the pound would bring ia 
4360. An expert valued the gasworks at £6,864, lees E500 for 
‘repairs, or his valuation put the actual worth of the works ab 
: £6,364. Later on the Council made an offer of £6,500, but the 
: gas company did nob accept it. Aba later dace still the Council 
‘offered £6 500 or arbitration. Then the Council offered £7,000 
without prejudice. None of these offere were accepted, £8,000 
being the price asked for the works. He had every faith in the 
proposals, and he was perfectly satisfied that if they passed his 
resolution none of them would have cause to regret it. They 
were providing themeelves with an instrument which under any 
‘circumstances would prevent anyone else from coming in to light 
‘their parish, and it wonld also give them the means of having a 
light of their own, which was a most desirable thing. l 


— A 


PROVISIONAL PATENTS, 1899. 


j . Dec. 11. * , 8 

94567. Improvements in oontralling apparatus fer electric 

lifts and other electric. machines. John Sanders 

Stevens, Charles. George Major, Edwin Charles Stevens, 
and Percy Herbert Stevens, Janus Works, Queen’s-road, 
Battersea, London. 

24504. Improvements in or cennected with automatic elos- 

. trical cut-outs. Frank Edward Greenstreet and Edwin 
John Selby, Birkbeck Bank-chambers; Southampton- 
buildings, Chancery-lane, London. 

24607. A portablo brilliant light apparatus fer theatrical 
stago aud other illuminating pu Bert Acree, 
Birkbeck Bank-chambers, Southampton-buildings, Chan- 

cery-lane, London. . | 

24614. Improvemente in telephone system and 
Elias Elkan Ries, 46, Lincoln’s-inn-fields, 
(Complete specification.) 

24624. Improvements in and relating to perforaters for use in 
Angus Fraser, Walter Judd, and George Draper, 323, 
Angus Fraser, ter Judd, an rge per, 323, 

l High Holborn, London. 

24634. Improvements in apparatus for ele lighting 

railway carriages and other vehicles. Charles Auguste 
Vicarino, 45, Southampton - buildings, Chancery - lane, 
London. Te 

.24639. Improved electric top for gyroscopes and the like, 

Willlam Phillips Thompeon, 322, High Holborn, London. 
Berliner Maschinenbau Aktien-Geselachaft, vormals L. 
| chwartzkopff, Germany.) (Complete specification. ) 

24641. Improvements in the manufacture ef accumulator 
batteries and in porous cells, plates, or 
for the same or other batteries, and for other pure 
poses chemical or mechanical where an extremely 

porous or hard material is required. William Windle 
Pilkington and Walter Reginald Ormandy, 6, Lord - street, 
Liverpool. . 

24643, Improvements in magnet frames for dynamo-electric 
machines and motors. James Burke, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

. 24645. Automatic load - starting apparatus applicable te 
synchronous alternating-current motors. Conrad Ludvig 
Roesengvist, Arthur Bergtheil, and Henry Wilson Young, 
1, Queen Victoria-street, London. A 

24646. Improved apparatus for effecting locked step-by-step 
rotary motion from a reciprocating motion especially 
applicable to counting trains. Evershed and Vignoles, 
Limited, and Sydney Evershed, 1, Queen Victoria-street, 
London. (Complete specification. ) x 

Derc. 12, 

24646. A method ef and apparatus for the regulation of 
electric potential in alternating-ourrent transformers, 
applicable also to “boosters.” Frederick Hamer, 30, 
Woodfield-road, Harrow-road, London. 

Improvements in or relating to means to be employed 
in connection with the electro-deposition ef metals 
upon iron and steel: Herrick Macaulay Punnett and 


apparatus. 
London. 


24668, 


Herrick Macaulay Pannett, jan., 24, Temple-row, Birm- : 


ingham. 

24669. Improvements in roller 
dynamometers. Thomas 
Manchester. 

24701, An improvement in the manufacture of submarine 

electric conductors. Siemens Bros. and Co., Limited, 

and Wilhelm Dieselhorst, Birkbeck. Bank- obiambers, 

Southampton-buildings, Chancery-lane, London. 


gearing and transmission 
Foster, The Owens College, 
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24673. Improvements electrio ole. zpi Butcher, 
l fens, aape e Wolverhampton. (Complete specifica- 
tion. 

24717. Improvements in firealarm telegraph apparatus. 
Benjamin Joseph Barnard Mille, 23. Southampton build- 
ings, Chanoery- lane, London. (The Gamewell ire-Alarm 
pi aa Company, United States.) (Complete speciti- 
cation.) 

24718. Improvements in no systems and apparatus. 
John Edward Kingsbury, 24, Southampton-buildings, 
Coan -lane, London. (The Western Electric Com- 
pany, United States.) 

7. the process ef smelting ere, and in 

eetric farnaces therefor. Francis Edward Hatch, 
18 . Strand, London. (Complete 
apecification. ) 

96736. Improvements in or rolating to 
| William Ely, 6, Lord-street, 
specification.) 

Improvements in or relating to 
William Ely, 6, Lord-street, 
specification. ) 

Dec. 13. 


26700. Improvemente in eclectrelytic meters. Edward Croes, 
1}, Devanha-terrace, Aberdeen. 

24780. Safety trolley head guard for electrie tramcars, otc. 
8 Tighe Moore, 184, Great Brunswick street, 


electric switches. 
Liverpool. (Complete 
98746. electric switches. 
Liverpool, (Complete 


24701. Improvements in or connected with electrical traction. 

Willlam Kingsland, 33, Chancery-lane, London. 

24798. A new or improved methed ef and means for carrying 
and connecting strikers to motor vehicles for 

meehanicaily operating electrie switches. William 
Kingsland, 33, Chancery-lane, London. 

24790, A new or improved methed of measuring the differenco 
ef electric pressure between points ef a circuit which 
may be distant from the ebserver, and apparatus 
therefor. Michael Birt Field, 1, Handen-road, Lee, Kent. 

24006. Improvements in appliances for reversing the current 
in continucus-current dynames. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southam 
buildings, Chancery- lane, London (Siemens und ke 
Aktien-Gesellschaft, Germany.) 

94824, Improvements in electric incandescent lamps. Charles 
Howard, 70, Palace-chambers, Westminster, London. 

(Complete specification. ) 

An improved method ef making commutators for eloo- 
trical machines. Fritz Kaeferle, 6, Lord - street, Liver- 
pool. (Complete epecification. ) 

An improved diaphragm fer phonographs, grapho- 
phones, and ether machines for repreducisg speech 
and the like. Claude Grivolas, fils, 6, Lord-street, 
Liverpool. 


SPECIFICATIONS PUBLISHED. 


1898. 


240655. Apparatus fer electrically transmitting orders or 
signalis suitable fer use as a ship’s telegraph and the 


Crucible fer casting lead or like metals ander pressure, 
- especially applicable te the formation of secondary 
electric battery grids or plates, Clark. 
Rfectric arc lamps. Arter. 
1899. 
2. Apparatus fer connecting clestric mains. Highfield. 


Hecting ap 
Little and Irelaad. 


1894. Kall bends fer electric traction systems. Hirst and 
Zealander, 


1861, Gers or trelleys for electrie tramways and the 
ite, Tweedy. 


10M, Miectric incandescence lamp pendants or brackets. 
Hirat and Murphy. 


9074. Eleotrie aro lamp. Eschwei. 
12951, Cutout apparatus fer 


secondary 
cumactivity. Thompson. (Vereinigte Electricitäte 
Actica-Geselischaft. ) 


15816, Electric aro lamps. Chagnaud. 
10008. Magneto-electric telegraphs. Woolley. 


17707. Blectric incandescence lamps. Feeny. (Allgemeine 
Elektricitate-Gesellechaft. ) 
16868. tie terminal and junction box for electric wires. 
omas. 


20730. Electric lampe having illuminating bodies composed 
of second-class conductors. Feeny. (Allgemeine Elek- 
tricitéte Gesellsehaft.) 


1717 ĩ ites Ser: eheeteio tracts: 


Bleotric Construction, 


National Petephene, Urd 


TRAFFIC RETURNS. 


Returns for 


week half-year. 
Ending 1899. 1898. decrease. 1899. , 1898. 
Birmingham Tram- £ £ £ £ £ c 
` ways Co Dec. 16 3, 5023, 846 - 344 |207,782/189 245 
Blackpool-Fleetwood| , 9 727| 737 — 10 19 864 | 13,987 
Bradford Oity Trame , 10] 335] 247 + 88 22,969 — 
Bristol Tramways Co.] „„ 15 2, 342 2,550 — 208 — — 
City & South London] ,, 17 [1,151,080 + 71 [24,801 24, 833 
Dover Tramways ...| ,, 9145] 142) — 3 | 9,608 | 38,069 
DublinU.T.,elec.care| „, 15 2.729 561) +2,068 — — 
Dublin S. B. Electric » 15 594| 614 — 20 — — 
Halifax Corporation| ,, 17] 491| 237 + 254 22,218 6, 5390 
Hull oporse n Ea „ 16| 644 15.347 — c 
Liverpool Corporat'n ,, 96, 8016, 028 + 773 337.897 206. 957 
Liverpool Overhead ,, 17 1.432 1.324 + 108 40, 3700038, 3796 
Sheffield Corporation| „ 17 1,605 — — — — 
South Staffordshire ,. 15 527| 603 - 76 33, 178631, 5520 
a Since April 1, 1899. 5 Since q une 29. c Since Jan. 1, 


d Partly electrical. e Since July 5. 
p p —f—f— ̃ ¶ — — 


COMPANIES’ STOCK AND SHARE LIST. 


Aron Electricity Meter, Lå., 6 p.c. Cum. Pref.Shs., 1-126, 
Blackheath & Grnwch. District Biec. Lt., Ord. 1,201-101, 

l and Fleetwood Tramroad Shares 53 
Bournemouth and Poole ar Supply, W Oe: 


fo. to $7,500 Gd 


Cable * e 


e868 ce %%% Se SS „„ „% „„ 


©8808 08 88 Ge @ C8 es 


esses Ce eotoescsvaspecesceonnen av se 
Qo ooe 2 to GO GE „ „„ OS OF 


OOF OS SO FF FO OS OS OS BE SE SE SSO SEOs 
— 


Oheleea ty N oe 
— É$ cent. Debentures 

City of London, Ordlnar ggg 
= 6 per cent. Cumulative Pref. S 
~ per cent. Debenture Stock . 


SCCCECSTEEEE ES GS GO FOFCE ASC HSSSE BEEK EES 


— per cent. “Debenture Bt 
= p percent: Pref. Stock — 24 „ „ „« 60 ot ore. 0 


2 e ee %s oeeo Ora es ae 100 
County c anty of t Lado and Brust Prov Eleo. Light Oo., Ord 10 


De arenen me. 


= per cent. Chastlative Bret: 9 ——Bᷣ„ 2 
á por omnt. Porp, lst Mort, Debs. — meee es at a os 
W.T. T. He Telegraph Works, Ordinary 
ss Cont. Preferenoe a... a... asos a oo as os aa oo 
d percent. Debentures .. 
India Bat , Gutta Percha, and Telegraph Works .. 
4 per Sent. Debentures . 
Kidderminster and Dist. Blec. ilo, Lightiog and Traction, Pref 
London Electric 8 8 8 
„ Pret, LE % E 2 2%%b26 260 biene Stack HL. 
cent. 18m Mo ure , se 
— Electric Supple. Limited, — 
per cent. First Mortaage Debentures Stock 
per cent. edle Debenture, Red 


—— 6 per cent. Oum. Tai Pret... 
s 6 per cent. Cum. Second Pref. — cece 
b per cent. Non. Cam. Third Pref... ————U— ceaccese 
—— 84 per cent. Deb. Stock, Red. ——— 
New General Traction, Limited, Ordinary 3 
—— ver cent. Cum. Pref. 
Notting Hill Blectric L 
Oldham, Aston, and Hyde 
noe 


1 Company, Limited ........ 


10 
Electric Tramway, Ordinary. sex 


** meee „% „% ae en ee eo 
140. Shares, , Kew 1 . a 
33 one an R 0 ompany.. 
rå El 0, Lim., Ord., Nos. 1 to 96 and 407 # 10,810. 5 
8 Alectrio Traction, Ld., Ord., Nos. 26,067-40,000 . «| 10 
——- per cent. Cum. Pref. "Nos. 1-20 10 
Royal N Company yof 3 TER 
per cent. First Shares Mortgage Debentures .. 100 | 104-106 
Soath Conta par Supply, Ordin nary S 113 
Bt. James's and Pall M Al, Lixited, 78 18711 
7 per cent. Pref.” CCC — 2 -| 5 9-9 
Telegraph Construction and Maintenanee = æ w m m we 12 76 40 
5 ver cent. NG! 100 |‘. 168-106 
Telegraph Manuteotaring, Ordtunr y.... 22 .. . 5 14 90 
E 55 ee reer . —b—— : 1 p 1 
— — — 282 2 259558, 6’ Sili 
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NOTES. 


Selenium and Hertzian Waves.—It is stated by 
a French physicist, M. Perreau, that he has found that 
selenium is not acted on by Hertzian waves in the atmo- 
sphere as it is by light, in that even in the presence of 
these waves its electric resistance is unaltered. The 
Réntgen rays, however, are said to diminish the resistance 
of selenium. 

Telephones in the States.—It is said that the 
directors of the American Bell Telephone Company have 
arranged to hand over the assets of that company to 
the American and Californian Telephone Company. We 
believe that this is a financial move to facilitate the 
Opposition to the independent telephone movement in the 
United States. 


An Up-to-Date Burglar.—The use of electricity is 
becoming more appreciated in almost every walk of life. 
For instance, we note that on Friday last, at the Guildhall 
Police Court, a man was charged with being found on the 
roof of a jeweller’s shop for the purpose of committing a 
felony. On being searched, after arrest, besides some very 
fine specimens of housebreaking implements, there was also 
found a portable electric light set. This, we should suppose, 
was a great improvement on the usual means of lighting 
used by members of this profession, owing to the ease with 
which it could be switched on and off, and the entire 
absence of smell. : | ) 


Trades Unienism.—Whatever may be said for the 
methods of trades unions in England, we do not think that 
any of them have put into writing the unwritten law that 
a member of the society is not to excel by hard work. The 
Carpenters’ Executive Council of the United States has 
made this last step, having passed a rule which reads as 
follows; “Any member who shall be guilty of excessive 
work or rushing on any job shall be reported, and shall be 
subjected to a fine of 5Sdol.” The executive council 
in question evidently have firm views on the equality of 
man, but the equality produced in the way they are working 
is not worth having. 


American Pacific Cables.—The New York corre- 
spondent of the Globe reports that the Bill for the con- 
struction of Pacific cables, to be owned by the United 
States Government, and not by private parties, is obtaining 
the support of the Republican majority in the House of 
Representatives, and has the favour of the majority in the 
Senate. The Bill, as finally cast, establishes a commission, 
to be known as the Pacific Cable Commission, and con- 
sisting of the United States Postmaster-Neneral, with four 
other members appointed by the President. The cummis- 
sion will have the charge of the construction and controlling 
the cable, which is to be of American manufacture, but the 
commission has discretionary power to go abroad for the 
construction of the cable if American manufacturers cannot 
supply it quickly enough. 

Yorkshire College Engineering Society.—Tho 
annual dinner in connection with this society was held 
recently at Leeds. The chair was occupied by the 
president of the society, Mr. Wilson Hartnell. Mr. T. 
Dalton, in proposing “Success to the Yorkshire College 
Engineering Society,” testified to its usefulness, stating 
that he had seen men who were formerly members 
distinguish themselves in the careers on which they had 
entered. Mr. H. McLaren gave “Kindred Associations,” 
and spoke of their utility in bringing together men engaged 
in the engineering industry for the interchange of ideas. 
‘The members might learn much from the discussions which 
took place at their meetings, and he thought it well that 


young men should discuss details of the work they saw 
in their workshops, for it was the details that made a 
successful machine. 

The Pacific Cable Board.— The representatives of 
the different colonies interested in the Pacific cable and 
the three representatives appointed for the United Kingdom 
have at last held their first meeting. We understand that 
the delay in calling this first meeting has been unavoidable 
owing to the fact that two out of the three Australian 
representatives had to attend the Commercial Congress at 
Philadelphia. In the meantime, however, they have taken 
the opportunity to visit Ottawa and have exchanged views 
with the Canadian representatives. In consequence of 
this it is reported that an arrangement has been made by 
which the representatives of the Australian, Canadian, and 
New Zealand Governments have agreed as to the main 
points of the scheme, and by which they will work 
together to carry these points on the Pacific Cable Control 
Board. In this way we trust that the matter will be 
quickly decided. At the first meeting Sir F. Mowat 
occupied the chair, and after various preliminary matters 
had been settled the chairman adjourned the meeting until 
early in January, by which time all the necessary informa- 
tion required will be in hand. 

Trafic Regulation.—Mr. R. E. B. Crompton’s paper 
before the Automobile Club on “Traffic Regulations and 
the Speed of Motor Vehicles on Highways” deals with a 
very important subject, and there is no doubt that a rigid 
enforcement of traffic regulations which are already pro- 
vided would result in a considerable increase in the carrying 
capacity of the public roads in London. The traffic then 
would also be further increased by the adoption of self- 
propelled vehicles, both on account of their decreased length 
as compared with horse-drawn vehicles, and also because of 
their superior manceuvring qualities. The special point, 
however, made by Mr. Crompton is the interference caused 
by tramways with the ordinary traffic on a road. The 
carrying capacity of the tramcar itself is small compared 
with that of the road, and the author concludes that while 
the tramway is a good thing in a new country, where the 
roads are bad, they should not be tolerated wherever 
a good road surface is kept. He adds that the traffic can 
be carried better and cheaper by automobile vehicles on a 
smooth asphalte road than on a tramway, whether the latter 
be electrically driven or not. 

Aluminium Wire.—Mr. E. B. Ellicott, of Chicago, is 
making some practical tests on the use of aluminium for 
overhead wires in Chicago in connection with the fire- 
alarm service. For this purpose spans of aluminium 
wire and new copper wire have been erected in places near 
railway tracks where they will be subject to the fumes 
from the locomotives. The samples of the aluminium and 
copper wires used were tested, with the following results: 
The gauge of the wires was No. 10 S.W.G. The copper 
wire was hard drawn, and resisted 55 twists in 6in. before 
fracture. The breaking weight was 515lb., with an elonga- 
tion of just over Sin. in a 5ft. length. The wire weighed 
175ʃb. per mile. The aluminium wire of the same gauge 
resisted 27 twists in 6in. The breaking weight was 275lb., 
while the elongation in a 5ft. length was 1zin. The 
aluminium wire weighed 514lb. per mile. It is interesting 
to note, says the American Electrician, that although the 
copper wire resisted twisting and gave greater elongation 
than the aluminium, the breaking weight of the aluminium 
wire was more than half of the copper wire of the same 
size, while the actual weight of the wire was less than one- 
third. | 

The Motor Trades’ Association.—We understand 
that at a recent meeting, called by Mr. J. H. Lawson, 
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the above association was definitely formed and officers 
elected. We need hardly say that Mr. Lawson has been 
appointed president. In his remarks from the chair at 
the meeting in question he announced that 61 firms bad 
named their intention to join the association, which hoped 
to keep a firm hand upon that class of business in England. 
He added that the business would be for years greatly 
concerned with inventions and patents, whence we presume 
that all the firms joining the association will be compelled 
to pay royalties to the British Motor Company. While we 
believe that every inventor should havo the full advantage 
of his inventive genius, we are exceedingly sorry to see 
such a strong attempt being made to enforce royalties on 
patents which are of doubtful value. We trust that the 
leading manufacturers will have the courage to stand out 
of the new association, in order that they may be free to 
compete amongst themselves on commercial lines. It will 
be exceedingly bad for the industry as a whole if prices 
are kept up to an abnormally high figure, in order that 
large royalties may be paid. 

The Metropolitan Railway.—The Bill of the Metro- 
politan District Railway Company to be brought before 
the next session of Parliament has for one of its objects the 
empowering of the company to work their lines electrically. 
A site for an electric generating station is to be acquired at 
the west end of Lot’s-road, Chelsea, and electric mains are 
to be laid therefrom to Earl’s Court, these mains entering 
Kensington at the Fulham-road end of Finborough-road, 
crossing Richmond -road and proceeding northward up 
Warwick-road to the railway bridge at the rear of Earl’s 
Court Station. It is proposed to Jay the cables under the 
roadways, and in order that this may be done the usual 
powers to divert other works already in the streets are 
asked for. The company also propose to take over the 
powers conferred on the Brompton and Piccadilly-circus 
Railway Company by the Act of 1897. Mr. W. Weaver, 
the surveyor to St. Mary Abbotts, Kensington, advises his 
Vestry that all the street work in their parish could be 
avoided if the mains from Chelsea to Earl’s Court Station 
could be carried in the main Counter’s Creek sewer. The 
permission of the London County Council would have to 
be obtained before this could be done, and, if as we believe, 
the above sewer is still in use, the Metropolitan Railway 
Company may also have a voice in the matter. 


Bristol Association of Engineers. A meeting of 
this association was held recently at Bristol, at which a 
paper was read by Mr. H. J. Jacques, A M.I C.E., on 
Some Forms of Reduction Gearing for Electric Motors.” 
In it he stated that, owing to the high speed at which 
motors run, it was necessary to use some form of reduction 
gear to bring the speed down to that of the machines which 
had to be driven. The several means of obtaining this 
result might be roughly divided into five heads—viz., belts 
and countershafts, worm gearing, spur gearing, friction 
gearing, and epicyclic gearing. The advantages and dis- 
advantages relating to each class of gear were bricfly 
detailed, and, where possible, efficiencies were given. 
Special attention was drawn to the Hollich friction gear, 
which has been successfully used, principally in connection 
with electric cranes and winches, and aleo to the Humpage 
epicyclic gearing, and which is particularly applicable 
where gears having a large ratio of reduction are required. 
Being entirely covered in, and running in an oil bath, and 
the wheels all running in the same direction and at a low 
rate of speed, the arrangement is also very efficient. In 
conclusion, attention was drawn to the importance of the 
subject, as upon the use of motors for industrial purposes, 
all of which required some form of reduction gear, depended 
the extension of the day load of town electricity stations. 
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Berlin Railways.—It is suggested by the Union 
Elektrizitäts Gesellschaft, says the Financial Times, that by 
the substitution of electric for steam traction on the Berlin 
Metropolitan and Berlin Circle Railways it will not only 
be possible to more easily handle the present traffic, but 
also that the alteration would increase the carrying capacity 
by no less than 260 per cent. This result, it is said, would 
be accomplished by the adoption of trains each composed 
of eight motorcars separately driven, and having a total 
passenger accommodation greater by 80 per cent. than that 
afforded by the existing type of steam train consisting of 
locomotive and nine coaches. The trains could also be 
run at intervals of two minutes instead of three minutes, 
as prevails at present. The promoters of the scheme 
estimate that.the conversion of a large section of the two 
railways to the electric system would result in an economy 
in working expenses of 28 per cent. when compared with 
the cost of steam power. This result is arrived at after 
adding to the invested capital the estimated cost of con- 
verting the particular section to the electric system. It is 
also calculated that the receipts would readily allow of the 
payment of interest on the total capital outlay and also 
provide for redemption, and that with an extension of 
electric traction throughout the whole system the economy 
over steam locomotion would become even greater than 
that already mentioned. 


A New Type of Gas-Engine.— The American 
Electrician describes what to us is a new type of gas-engine, 
now being manufactured by the Standard Automatic Gas- 
Engine Company, of Oil City, Pennsylvania. This engine 
works upon the Otto cycle, giving per single-ended cylinder 
only one impulse per two revolutions. The arrangement 
of the valve gearing, however, is such that each side of the 
piston is used, so that with a single cylinder an impulse is 
obtained for every revolution. The valve gearing, which 
is placed on one side, is of the rotary type, the one valve 
serving for both admission and exhaust. From the illus 
trations given in our contemporary, it is not quite clear 
how this revolving cylindrical valvo gear is lubricated, in 
spite of the hot gases from the exhaust. The ignition 
is effected electrically by means of a spark between two 
steel electrodes in tho ports at either end of the 
cylinder. One of these electrodes moves with the valve, 
so that a rubbing contact between them is obtained. 
The engine is governed by varying the quantity of the 
charge admitted. It is horizontal, and in the small sizes 
is made of tho ordinary single-acting type. At 50 b. p. 
two single-acting cylinders are placed in tandem, while the 
company’s larger engines are made with two tandem double- 
acting cylinders, as mentioned above. Owing to the long 
length of piston rod, which is not in this case subjest to 
any cooling action, special means have been introduced to 
cool this rod. For this purpose the rod is made hollow, 
and water is passed into the farther end of it by means of 
a small circulating pipe. This water returns into the space 
between this pipe and the hollow piston rod. The double 
acting tandem engine illustrated by our contemporary is 
driving a 150-kw. dynamo. The makers guarantee with 
this engine 300 b. h. p. with a consumption of not more 
than 3,000 cubic feet of natural gas per hour. The gas in 
question contains about 990 British thermal units per cubic 
foot. | 


Works Management —In the third article of a 
series contributed by Mr. J. Statter Lewis to the Engineer- 
ing Magazine the author treats of the vexed question of 
the Atbara Bridge and of the order for Midland loco- 
motives which was placed in America. He argues that the 
English bridgebuilders and enginemakers, insomuch as they 
had their works absolutely full with orders which they 
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were bound to execute under penalty clauses, could not 
execute these fresh ones immediately. He pointe out that 
the mechanical engineers of the British Islands only a 
few years ago were suffering severely from stagnation in 
business. The enormous increase in trade has been such 
as to hamper the construction of new works, and at the 
same time it has been difficult to foretell what the demand 
on the various industries will be. Mr. Lewis quotes as an 
example a bridge which was built some 20 years ago for the 
London and North-Western Railway. The bridge in question 
was used to replace a large stone viaduct which had been 
swept away by a flood. The whole of the work of replacing 
this bridge with an iron one was carried out within one 
month under the energetic management of Mr. Webb. 
In dealing with the question of works management for 
maximum production he then takes up the influence of 
the English patent laws on manufacturing businesses, and 
claims that the uncertainty of these laws has an injurious 
effect on trade. We gather from what follows that the 
author refers to the pressure brought to bear by wealthy 
corporations owning patents on small manufacturers. His 
solution of the difficulty is one with which we do not at 
all agree, as he suggests that the patents used should be 
stamped as genuine by the Patent Office after careful 
search. After seeing what a failure the system has been 
in protecting industries in the United States, we would 
infinitely prefer the present system in England. In either 
case the patents could only be enforced by a decision in the 
Law Courts, and we think that Mr. Lewis exaggerates the 
disadvantages of the present system. 


The Absolute E. M. F. of the Clark Cell.—The 
December number of the Physical Review contains an 
article on the absolute determination of the E.M.F. of 
the Clark cell by the indefatigable experimenters, Messrs. 
H. S. Carhart and K. E. Guthe. The determination was 
undertaken in consequence of the new value of the electro- 
chemical equivalent of silver recently made by Messrs. 
Patterson and Guthe. The electro-dynamometer employed 
for the purpose was used for the determination of the 
E.M.F. of the Clark cell, and was constructed in 1897-98. 
Its cells are of the Rayleigh H form, as modified by Kahle, 
and they do not differ amongst themselves by more than 
one part in 10,000. In making the measurements, two 
Clark cells were connected in series. Their E. M. F. was 
not balanced directly against the fall of potential over the 
manganin resistance. Instead of this, the E. M. F. of the 
cells was first compared by Poggendorff’s method against 
the fall of potential over a secondary resistance, while the 
current was adjusted so as to balance the torque of the 
phosphor-bronze wire of the electrodynamometer. Full 
details of the apparatus used are given in the article, 
together with the calculations which the authors made for 
the slight alterations which they had to make in the 
dynamometer itself. As the result of three trials, the 
following E. M. F. was found for the cells with the thermo- 
meter showing at 15deg : 1°43355 volts, 1:43333 volts, and 
1°43305 volts. After correcting fora slight error in the 
thermometer, the mean of the readings was deemed to be 
1°4333. This result agrees witb the work of other 
experimenters, and the authors. Also Prof. Carhart took 
two of the cells to Berlin, where they were compared 
with those of the Reichsanstalt. As a result of the com- 
parisons made in that instance, the E. M. F. was found to 
be only one part in 20,000 higher than the mean of all 
the normal Clark cells in both departments of the Reich- 
anstalt. This difference is well within the degree of accuracy 
attempted in the investigation, and clearly shows that the 
Clark cell of the above form ig eminently suited for an 
electrical standard, 


The Magnetic Qualities of Bricks.— Messrs. O. A. 
Gage and H. E. Lawrence contribute to the Physical Review 
the results of their experiments on the magnetic qualities 
of building bricks. The authors selected 32 different 
qualities of bricks and ascertained their magnetic 


properties by means of an end-on magnetometer, con- 


structed for the purpose. The centre of the brick is 
placed at a distance of about 6in. from the magnetometer 
needle. The positions of the magnetic poles in the bricks 
wers found approximately by presenting the different 
faces in turn to the magnetometer. The two opposite 
faces causing the greatest deflections were then considered 
to contain the magnetic poles. In all cases these were 
found to be either in the faces or edges and never in 
the ends of the bricks. The position of the poles was 
permanent, and could not be changed by any means at 
the authors’ disposal. It was found, however, that the 
deflection varied with time. With the magnetometer 
used by the authors the magnetic moment of the bricks 
experimented with varied from zero up to 2°47, while 
0'5 represents a fair average of the bricks displaying 
magnetic properties. Of course, the magnetic moment, 
by its determination in this way, and not being expressed 
in C.G.S. units, does not convey much to the mind, but 
it was found that the brick having the above mean 
moment was equivalent to a steel magnet 3:53mm. in 
length with 0325 C.G.S. unit to the cubic millimetre. 
The permeability of the bricks.was found to be prac- 
tically negligible. The authors consider, however, that the 
greater part of the magnetism is due to the presence of 
iron oxide in the bricks, as they found that the magnetic 
moment varied roughly with the quantity of this oxide 
in the clay. They explain the fact that the permanent 
magnetism is never found with its poles at the ends of 
the bricks, on the assumption that the magnetism is due to 
the cooling of the bricks in the magnetic field of the earth. 
The bricks when placed in the kilns are almost always 
either on an edge or a face, allowing the magnetic field of 
the earth to pass either through both or faces both edges. 


Operating Bulkhead Doors.—At a recent meeting 
of the American Society of Naval Architects and Marine 
Engineers, Mr. R. M. Watt, constructor to the United 
States navy, described an electric system for operating 
watertight bulkhead doors. The scheme was devised by 
Mr. F. T. Bowles, but the electrical details were devised by 
Mr. Frank J. Sprague. A bulkhead door sliding in frames 
is arranged with a brass rack on one face. A pinion 
which gears in this rack also gears with a second horizontal 
shaft which is driven by worm gearing. An electric motor 
of 1 b.p. is direct coupled to the wormshaft. The weight 
of the door complete with the operating apparatus is 
1,383lb. The sliding frame and the guide frame of the 
door are arranged so that the last jin. of the travel sets 
up a wedge action, which forces the door against its seat. 
The electric motor is compound wound with relatively 
weak shunt coils. The circuits are so arranged that when 
raising the door the series coils only are used, while when 
closing the door the shunt and series coils are both in 
circuit. The electric gear for operating the door is arranged 
with automatic levers, so that the current is cut off at 
either end of the travel. Experiments with the doors 
show that to close it by hand through 6in. of fine loose 
coal on the sill requires 1 minute 15 seconds. To open 
the door with 1ft. of loose coal behind it required about 
1 minute 21 seconds. When working with the electric 
motor, with coal stacked behind the door to within 6in. of 
the top, 8 seconds only were required to open it, while the 
door was closed through 1lin. of coal in 9 seconds. At 
115 volts some tests showed that to start the door down 
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to electrically-drawn vehicles. Emphasis was laid on the 
need of getting as much of the weight of the vehicles as 
possible on the driving wheels. In nearly every case the 
vehicles under trial could have been much improved in 
that respect. The need of two speed gears is also 
emphasised in the report. As regards the use of con- 
densers, the judges question whether, when water is easily 
obtainable, any advantage is gained from their use. In 
conclusion, we have to congratulate this society on the 
good work done by them in investigating this most impor- 
tant question, and to express our opinion that their reporte 
are invaluable to the industry. 


Alternating Currents in Iron Wires.—It is well 
known that iron wires offer an abnormally large resistance 


812 


required 13} amperes, while closing 3} amperes were used. 
To start the door up required 22 amperes, and 11 amperes 
while opening. With fine bituminous coal heaped against the 
back of the door to within 6in. of the top, to start the door up 
required 244 amperes, after which 11 amperes were taken. 
On opening the door wide, the coal ran through the door- 
way, and the door was then closed through this coal lying 
llin. deep on the sill. To start the door down required 
14 amperes; while cutting through coal and within lin. of 
seating, 3 amperes; while driving loose coal through the 
hollow sill, the ammeter for an instant jumped to 52 
amperes. While the switch gear is placed near the door 
as a rule, it can also be arranged to work from a distant 
station in the ship, as would be very essential on a war- 
ship. It is then so arranged that while the door can be 


shut from a distant point, this does not prevent it being 
opened again by the local circuit. When this is done, 
however, it is impossible to leave the door open, as when 
the spring lever is released it returns to its central position 
This 
device seems exceedingly well thought out, and would be 
of great service to warships, where it might be important 
sometimes to have the bulkhead doors open while the ship 
is in action. We are indebted to the Electrical World for 


and allows the distant control again to act. 


the above extracts from the paper. 


Liverpool Self-Propelled Traffic Association.— 
We have received the full judges’ report of the trial of heavy 
motor vehicles which was made in Liverpool in July and 
August last. The report in question is exceedingly well 
edited, and is a great credit to the organising honorary 
secretary of the association, Mr. E. Shrapnel Smith. It is 


worthy of note that all the vehicles which competed 


in these trials were driven by steam-engines. In three 
cases coal was used as fuel; two vehicles used oil, while in 


the remaining cases the fuel was coke. The association 


regrets that no oil motors were presented for trial, and 
they think that electricity was not possible on account of 
the great weight of accumulators required to transport a 


heavy load over 40 miles per day. A full description 
is given of the vehicles which were presented for trial, 
together with drawings of interesting details in their con- 
struction. This part of the report is exceedingly valuable, 
especially to those who are actually engaged in the manu- 


facture of automobiles. The trials of the vebicles them- 


selves, both of the ordinary runs when hill-climbing and 
the manceuvring trials, are described in detail, with the 
judges’ comments on any difficulties which arose. It was 
found to be impracticable to test the evaporative efficiency 
of the boilers or to conduct brake tests on the vehicles 
themselves. From the figures obtained on these trial runs 
estimates are given of the cost of transporting the full load 
of the vehicles over 35 and 50 miles per day respectively, 
and also the comparative costs of travelling 25 miles per 
day with and without a load. For instance, the Thorny- 
croft vehicle labelled No. 2 was found to be able to transport 
a load of 6°65 tone at an average charge of 1:79d. per net 
ton-mile, including all expenses and interest at 5 per cent. per 
annum and depreciation at 15 per cent. per annum. With 
a more extended run of 50 miles per day the cost per net ton- 
mile drops with this vehicle to 1:04d. The conclusion at 
the end of the report says that the vehicles generally were 
superior to those submitted last year, and that they were 
more suitable for trade purposes in Liverpool than trolleys 
drawn by horses. It was found that the vehicles for 
loads varying from 4 to 64 tons were able to compete in 
cost of transport with the rates charged on the local 
railways. The judges point out that the imperfections of 
common roads constitute one of the principal causes of the 
heavy depreciation and maintenance charges which attach 


to alternating currents, due to what is known as the 
“throttling effect.” Theoretical investigations have been 
made as to the magnitude of this throttling effect, but in 
nearly all these a constant permeability in the iron wire 
is assumed. This is obviously not obtained in practice, 
and hence the experimental work detcribed in the article 
by Prof. E. Merritt on the subject in the Physical Review 
is most welcome. The author points out that not only is 
the value of » indeterminate, but also that the perme- 
ability of different layers of the iron wire is obviously 
different. At his suggestion, Mr. H. H. Denis investigated 
this subject experimentally for his thesis at the Cornell 
University. The method employed is not a rigorously 
accurate one. It consists of stretching an iron wire side 
by side with a wire of German silver between two heavy 
brass blocks. The current is sent through these two wires 
in parallel, and a telephone is employed to ascertain the 
point on the iron wire corresponding in potential to a 
given point on the German-silver wire. It was found that 
at no point was complete silence obtainable, and this is 
thought by the author to be due to the variation in the 
self-induction of the iron wire during the course of each 
alternation. Alternating currents with a frequency of 
130 complete periods per second were used, and com- 
parative tests were made of the resistance of the iron wire 
to alternating and direct currents of the same strength. 
These results are shown in curves which, while not rigorously 
accurate, show the general behaviour of the iron wire. For 
instance, with a wire of 0'366 cm. diameter, and a current of 
not a quarter of an ampere, the resistance of the wire to 
alternating and direct currents is approximately the sawe. 
As the current increases the permeability of the iron 
increases, until at six amperes the resistance to alternating 
currents is, roughly, 34 times as much as the resistance 
to a direct current. A further increase in the current 
decreases the difference, until at 15 amperes the resistance 
of the wire to both alternating and direct currents is 
practically the same. This is due to the outer layers of 
the wire becoming saturated, and to the permeability of 
these outer layers being, in consequence, diminished. The 
wire is then approximately equivalent to a core of high 
permeability surrounded by a shell of non-magnetic 
material. The thickness of this saturated or non-magnetic 
layer increases with the increase in current until the wire 
is practically saturated throughout, when it behaves like 
& non-magnetic substance. The author gives calculations 
to show that the value of the magnetising force on the 
surface of the wire experimented with is sufficient to 
cause the saturation of these layers. The method of 
experiment is such that concordant results could not 
always be obtained, but that the essential characteristics 
mentioned above were indisputably present. The author 
considers that further experiments are required to show 
in what way the approximate theory must be modified in 


order to become applicable to magnetic metals, 
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ELECTRIC LIGHTING AT THE HOTEL METROPOLE, | 


CHICAGO. 


sk 


While an hotel is an ideal consumer for an electric 
lighting station on account of the great quantity of elec- 
trical energy which is required in the public and private 
rooms, this consumption also renders it economical for large 
hotels to lay down their own electric lighting plant. The 
axact point at which a private plant is more economical 
than a supply from the public mains depends most largely 
oa the power factor in each particular case, and aleo on 


the. maximum load which is required at any one time.. 


Hotels, particularly when of a large size, require a con- 
siderable amount of engine power, and also to have sufficient 
load to keep their machinery running for extended periods. 
It is not to be wondered at, therefore, that most of the 
large London hotels are generating their own electricity 
independent of the public supply. With the introduc- 
tion of a steam plant into an hotel, the cooking arrange- 
mente can. be supplied from the same boilers, and a 
considerable amount of power distribution is also often 
required in other directions. We have recently received 
some information of a most interesting kind as to the elec- 
trical equipment at the Hôtel Métropole in Michigan- avenue, 


steam-pipes in the basement were covered with two 
thicknesses of magnesia pipe covering. The dynamo-room 
contains three Westinghouse direct-current generators of 
60 kw., 75 kw., and 90 kw. capacity. Two of these are 
direct connected to two four-valve engines and one direct 
connected to a Westinghouse compound engine, shown in 
Fig. 1. The generators are of the multipolar type, having 

ole-pieces of laminated steel cast into the cast-iron yoke. 

he bearings are self-aligning and self-oiling. The armatures 
are of the slotted drum type, having ventilated discs built 
up in the core. The coils are machine wound, and formed 
to produce a eros T ventilated winding on the arma- 
ture; they are specially insulated, which protects them 
from the liability of grounding. Fig. 2 illustrates a 
Westinghouse direct-current generator of 90 kw. apart 
from its engine. To reduce the back pressure occasioned 
by the use of the exhaust steam for heating and other 
purposes, the Paul vacuum system is installed, which 
reduces the back pressure to less than glb. The former 
method of operating the hydraulic passenger elevator was 
by means of a duplex direct-acting pump. To economise 
upon this work, triplex electric pumps are used, operated 
by an electric motor, connected by spur-gear raw-hide 
pinions, which reduces the average consumption of power 
from 150lb. of steam to 34lb. of steam per horse-power. 


Fic. 1.—A Westinghouse Dynamo and Engine as used at 


Chicago. The plant in this case has only recently been 
laid down, and is designed to furnish light, heat, and power 
for all the various departments of the hotel. For a number 
of years current for electric light was taken from a central 
power company, the cost of illumination averaging £160 
pet month. At that time a steam plant was operated in 
the hotel to heat the building and run the elevators, at an 
average cost of £150 a month for coal. A cost of £40 per 
month was also incurred for ice. This steam plant had 
become very defective, partly from use and partly from the 
fact that it had been hurriedly installed to meet the require- 
ments of the World's Fair. At the time that these changes 
were made and the electrical equipment introduced, it was 
decided to enlarge the hotel by the addition of a wing, 
increasing the accommodation one quarter, which necessi- 
tated a considerable increase in the electric light consump- 
tion by reason of the new dining-room and restaurant in the 
annex portion. 

The new electrical equipment was supplied by the 
Westinghouse Electric and Manufacturing Company. A 
part of the basement was fitted up as an engine and 
dynamo room. Two water-tube boilers of 225 h.p. each 
were installed, and to secure sufficient head-room for the 
boilers excavations were made to a point on a level with 
the foundation of the building, the boilers being set in a 
steel pan. Down-draught furnaces were provided, and the 


the Hote] Metropole, Chicago, showing Spring Coupling. 


Formerly the laundry was operated by a slide-valve engine, 
which consumed over 200lb. of water per horse-power. In 
the reconstruction of the plant this engine was displaced 
by a 10-h. p. Westinghouse electric motor, shown in Fig. 3. 
Several other electric motors were installed to operate 
ventilating fans, ice-chopping machinery, etc. A contract 
was made with Westinghouse, Church, Kerr, and Co., of 
Chicago, for installing a 15-ton ice-making machine, direct 
connected, and on the brine system. The machine fnrnished 
ice and cold air for the whole establishment. 

The hotel has been greatly benefited by reason of this 
new equipment, which has added to the comfort of the 
visitor, and greatly facilitated the general working. The 
improved system of steam distribution enables the heat 
radiators in every room to be operated without the dis- 
agreeable hammering and pounding which too often 
accompanies their use, and without any disagreeable odour. 
or escape of water from the valves. The electric light 
ized in the hotel is now threefold what it formerly was, 
end there is always a reserve generating unit as a pro- 
vision against an emergency of any kind. A constant 
supply of wholesome water and an abundance of ice is 
now always available. Financially, the reconstruction has 
introduced a great economy. The present coal bills average 
£110 a month throughout the year, which is 240 a month 
less than they were with the old steam plant. Under,the 
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present régime there are no electric light bills to pay nor 
any ice accounts. The net economy stands as follows: 
saving on electric light, 2160a month; upon ice, £40a month; 
upon water, £20 a month; upon coal, £40 a month—total 
saving per month, £260 ; from which should be deducted the 

of an electrician at £12 a month, which is the only 
additional help required, and the cost of lamp renewals, at 


Fig. 2.—A 90-kw, Westinghouse Dynamo for Direct Coupling. 


£10 a month, making a total saving of £238 per month, or 


£2,856 a year. This sum represents over 50 per cent. upon 


the investment in the reconstructed plant, notwithstanding 
= increased work by reason of the annex added to the 
otel. 

This result should earn the gratitude of the owners of 
hotels, and we presume, as is usually the case, that it is 
obtained in spite of machinery being crowded into a very 


small space. In many London hotels the room in the base- 
ment left to accommodate an electric lighting and power 
plant is so small that it becomes almost impossible to carry 
out repairs, which often causes a considerable increase in 
ths working costs. 


ELECTRICAL TIME SERVICE.* 
BY F. HOPE-JONES. 


The subject of this paper has, I believe, never before appeared 
in the Proceedings of the Institution of Electrical Engineers, 
presumen y because electric clocks have until quite recently 

considered little more than interesting toys, or at any 

rate have not achieved that measure of success which alone 

makes the wholesale distribution of time possible ; the electrical 

ay pone profession as such has consequently had no occasion 
with it. 


* Paper read before 


the Inetitution of Electrical Engineers, 
Deo. 14, 
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In the first place, let there be no mistake as to the importance 
of the subject. The advantages of an organised service of 
uniform and accurate time make an apology for giving it an 
evening at the Institution quite unnecessary, provided it is not 
a mere dream, but, as I maintain, within our reach. Time- 
keeping is essentially one of those things that can be done much 
better by a municipality or a company than by the individual. 
What is everyone's business is nobody’s. There is not an 
argument in favour of the public supply of such commodities 
as electricity, gas, or water, which does not apply with equal 
or even greater force to the distribution of time. Anything 
like correct measurement of time is a delicate operation, so 
difficult, indeed, that absolute accuracy is impossible even with 
the aid of carefully compensated seconds pendulums in our 
observatories. How then can we expect to do it for ourselves 
in every room and in every office, with clocks in which the 
length of the pendulum and the quality of the works are 
sacrificed to the ornaments of the cases? Yet we grumble at 
them unjustly, and go on using them—so true is it all the 
world over, but particularly, I fear, in England, that in the 
trivial and common things of daily life we are content with 
inefficiency, and submit to many of life's little worries” 
through thoughtlessness or the want of energy and concerted 


action. 
uniformity 


We have not made much progress in obtaining 
since Charles V. of Spain went mad in the attempt, and it 
seems strange that electricians have not accomplished it before, 
when we recollect that they have been at it since the beginning 
of the present reign, since the earliest days of telegraphy. 
Alexander Bain began to think about it in 1887. In 1840 his 
system was in use between Glasgow and Edinburgh, and he had 
an attractive showroom of electrically-driven synchronous clocks 
in Old Bond-street at a date when it was n to devote a 
chapter in his description of them to an Explanation of the 
Electromagnet.” Sir Chas. Wheatstone and R. L. Jones's 
systems were almost as early as Bain's, and C. Shepherd, some 
of whose work may yet be seen in Greenwich Observatory, 
installed a time circuit of eight dials in the offices of Messrs. 
J. F. Pawson and Co., in St. Paul’s-churchyard, in 1849. On 
the Continent we find that M. Paul Garnier (a veteran in the 
service of Time, whom I had the pleasure of meeting in 
Paris last year) devised a system in 1850 which was applied to 
18 clocks in the Lille railway station in 1855; and, again, 
M. Breguet, whose ingenuity provided 72 synchronous clocks in 
the streets of Lyons in 1856. 

With such early and creditable pioneering work before us in 
the middle of the century, I think we should have made more 

rogress before its close. Of that, however, you will be a 
better judge than an avowed champion of the cause, and 
it is only for me, in this short paper, to summarise and 
dispassionately review the various systems forming the 
in that ad vanoe, to point out carefully the conclusions which a 
study of their theory, and a practical acquaintance with their 
working, leads me to form, and finally to describe my contribu- 
tion to the subject and the system which I advocate. In 
substantial agreement with Drs. Tobler and Schellen, 
M. Favarger, and other authors on the subject, I adopt 
the e general classification of electric clocks : (1) inde- 
pendent, self-contained, self-wound clocke ; (2) systems of clocks 
connected together by a line. In such systems a regulator, 
‘t controller,” or master clock (whether self-wound or key- 
wound) is invariably used to send out electrical impulses (a) 
correcting or synchronising ordinary clocks, or (b) directly pro- 
pelling the hands of subsidiary, secondary, receiver, 
or indicator dials. 

In Class 1 the main se ei is to save us the trouble of winding 
our clocks up once a week. When properly applied, electricity 
performs this operation better than we can do it, for a clock is 
an organism which likes its feed of power in small and equal 
instalments meted out to it with perfect regularity. The fret 
self-wound clocks were by Bain and Jones, who applied electro- 
magnetic attachments to the bob of the pendulum, which, in 
obedience to contacts connected to the pendulum itself, attracted 
it to and fro. The wheelwork of the ordinary clock was retained, 
but the escapement modified to enable the pendulum to drive 
it, instead of the wheelwork driving the pendulum. In addition 
to the theoretical objection that the free action of gravity is 
interfered with when the impulses are applied to the lower end 
of the pendulum, there is the practical difficulty of obtaining a 
satisfactory working contact off the moving pendulum, and the 
fact that fluctuations of battery necessarily varied the impulse. 
In 1856 M. Foucault devised a most ingenious method of obtain- 
ing a firm contact from each vibration of the pendulum, which 
device was improved upon and adapted to aself-wound clock by 
Dr. Hipp in the same year, and has since become well known as 
Hipp’s electric escapement. It consists of a little pallet 
pivoted upon the pendulum and swinging freely over a pair of 
contact springs. The upper spring is provided with a notched 
block, which catches the pallet, and is depressed by the pen- 
dulum when the aro of its vibration has fallen too low. An 
armature is fixed to the lower end of the pendulum, and the con- 
tact momentarily completes the circuit of a magnet placed imme- 
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diately underneath it. I show you an example of this in one of 
the earliest instruments made by Dr. Hipp, and in the latest 
improved form devised by Mr. T. J. Murday for the self- 
winding integrating meter of Messrs. Johnson and Phillips. 
The same device has doubtless had many other applications 
since. I last saw it in use as a gas-engine regulator. Hipp's 
electrical escapement satisfactorily disposes of the first difticulty 
I mentioned, that of obtaining a good contact off the pendulum, 
and almost meets the second objection by increasing the 
frequency of the impulses automatically and in exact proportion 
to their lack of strength. It is so successful that many Con- 
tinental observatories use it in preference to key-wound regu- 
lators for accuracy of timekeeping. A more common form of 
self-wound clock is that in which an ordinary eight-day time- 
piece has electromagnetic power periodically applied to its wheel- 
work in place of a spring or weight, the electromagnet or motor 
being controlled by a contact operated by one of the wheels of 
the clock-train. show you the works of an American self- 
wound clock invented by H. Chesters Pond as typical of this 
class. It is driven by a toy electromotor which winds up a 
spring every hour. One naturally doubts the stability of its 
contact made off the going train when the spring power is at 
its weakest, the efficiency of such a small motor and its silence 
after running for a few months, and perhaps faults of this 
nature were contributory causes to the failure of the English 
company which was formed to put it on the market in this 
country in 1885. Sir William Preece presented one of them 
to the Institution in 1888, and we may safely assume that the 
reagon it is no longer in use is that the replenishing of the 
battery and the attention to the contacts has been found in 
practice to be more troublesome than weekly winding. Other 
self-wound clocks which should be mentioned are those of Shep- 
herd ; B et; Victor Reclus, of Paris; Van der Plancke, of 
Brussels ; Werner, of Waterbury, U.S.A. ; Lord Kelvin ; Dr. 
Lippmann, and Dr. Aron, of Berlin. But we shall have occasion 
to refer to them later on under Class 2b. To these I could add the 
names of many other inventors, the evidence of whose ingenuity 
is only to be found in patent specifications. With my notes 
before me of some 200 British patents on the subject applied 
for during the last 30 years, it would seem that the idea 
of self-wound clocks was fatally alluring to the dreamer in 
search of perpetual motion who has done so much to swell the 
revenue of the Patent Office. These inventions, however, do 
little more than save us the trouble of winding up our clocks, 
and, except in the case of electric meters, I should not be sur- 
prised were you to class them all—even the best of them—as 
misapplied ingenuity. It is true that in the case of Hipp, and 
one or two others, greater accuracy of time-keeping incidentally 
results, but if that cannot be communicated to and represented 
upon a number of dials its benefit is very limited. Inasmuch 
as it is impossible to make an absolutely accurate timekeeper, 
whatever expense and care may be lavished upon it—and its 
error is necesssarily cumulative—it will not suffice merely to 
improve the standard and quality of our ordinary clocks. We 
must strike at the root of the evil—their independence. 

We therefore turn to Class 2, which sinks the individuality 
of a group of clocks by making them subservient to one master. 
Let us take first those methods in which the controller sends 
out an impulse on a line to (a) correct or synchronise existing 
clocks. R. L. Jones accomplished this in 1858 by making con- 
tact every second in the master clock to control the vibration 
of subsidiary pendulums by means of electromagnetic attach- 
ments to their bobs, and this method, improved upon and made 
by Messrs. Jas. Ritchie and Son, of Edinburgh, is in regular 
use in many of our observatories. It is, however, found 
incapable of application to a number of clocks in one circuit, 
though well adapted for keeping a small group of high-class 
regulators in sympathy beat for beat. In this system it is 
necessary that the pendulums which are to be synchronised be 

ted in the first place to considerable accuracy, as, of 
course, the more they are out of sympathy the more will the 
electromagnet be required to interfere with the free action of 
gravity. A sg Paci cessation of the seconds synchronising 
currents often allows a pendulum to get so far out of phase 
that when re-established the electrical impulses directly oppose 
its swing and bring it toa standstill. After several years’ trial 


with a clock at London Bridge, controlled from Greenwich 
in this way, the late Mr. C. V. Walker gave it up as 
impracticable. 


Another class of synchronisers, far more suitable for whole- 
sale application, is that in which a standard clock sends out 
impulses at longer intervals, usually every hour, to forcibly pull 
the hands of independent clocks into synchronisation by the 
armature of an electromagnet fitted to each. Bain employed 
the stabbing action of a V-shaped notch (operating upon a pin 
on the minute hand at each hour) for this purpose in 1843, and 
it is fully described in a pamphlet of that date, ‘‘On the Appli- 
cation of the Electric Fluid to the Useful Arts.” Ritchie 
revived this method in 1876, but renounced it in favour of 
giving the clocks to be synchronised a permanent going rate 
and stopping their hands or their scape-wheels by armatures 


interposed 50 seconds before the hour and liberated exactly at 


the hour. In the meantime, however, Lund was patenting a 
variety of devices for correcting the hands, and his name will 
always be associated with the electromagnetic clip, which, in 
response to an impulse transmitted every hour, grips the minute 
hands of a number of clocks, pulling them forward if slow and 
backward if fast. An exhaustive paper on this subject was read 
by him before the Society of Telegraph Engineers in 1881, 
and we have to thank the Standard Time Company, Limited, 
for the survival of this, the fittest system. T p 
station at 19 and 21, Queen Victoria-street, E. C., is equipped 
with two steel and mercury regulators of the highest quality, 
which are kept very close to time by sr comparison with a 
special Greenwich time signal. Both of t 

a contact of one second duration every hour, but only one of 
them takes the load, the other being held in reserve and auto- 
matically switched in by a sentinel clock in the event of the 
working regulator stopping. 
relays, which send out impulses in all directions over London 
correcting a large number of olocks, deflecting galvanometer 
needles, or ringing single-stroke bells. If it were not for this 
service we should have nothing but the Greenwich-time 
signals supplied to a few of the leading clockmakers and 
disseminated to the principal provincial post offices over the 
telegraph lines from St. Martin’s-le-Grand at 10 a.m. or 
1 p.m. 
1 that their rentals have been steadily increasing 
in spite of the difficulties incidental to overhead lines. As 
I shall have something to say later on in criticism of sychronisa- 
tion in general, it is fitting that I should express the obligation 
we are under to this, the only system of public time distribution 
in London. t 
complete key-wound clock is retained, the sole use of the line 
being to correct its errors periodically. a l 
such systems is that each dial has a life of its own and will 
continue to go if the line breaks down. 
their favour only applies in these degenerate days, when we 
value truth so little that we prefer a clock which goes even 
inaccurately to a stopped one. 
synchronisation is the small use to which the lines are put. In 
telegraphy our energies have for years been almost exclusively 
concentrated upon increasing the transmitting capacity and the 
load factor of the line. 
the electrical distribution of time, for we are not likely.under 
any circumstances to require signals of greater frequency than 
15 seconds, but the commercial argument is the same. 
use the line only once an hour to correct key-wound clocks 
instead of using it every minute, half-minute, or quarter- 
minute to directly propel the hands, thereby dispensing with 
clockworks and the necessity of winding them up ? 


Their cen 


ese regulators make 


The hourly contacts operate 


Since the inauguration of the company in 1886, I 


It will be observed that in all synchronisers the 
The one advantage in 


But this argument in 


The greatest objection against 


Of course, no such problem occurs in 


Why 


It is this consideration which forces us to the conclusion that 
for practical and wholesale distribution of time we must look 
to that class of electric clocks referred to as 2 b, in which a 
controller sends out frequent impulses to directly propel the 
hands of e numbers of indicator dials. Let us now consider 
the work that has been done on these lines. One would think 
that no mechanical problem could be more easy than that of 
rotating pointers synchronously in response to periodic contacts. 
Surely a simple step-by-step movement 0 80 of a magnet 
pulling a lever against a spring and a click on the lover e 
a ratchet wheel so as to pick up one tooth at each vibration, woul 
suffice. Yet it is not so. This has been the most difficult 
problem in the whole subject ; in fact, it is one of the B 
rocks upon which so many systems have split, leaving the shores 
strewn with the wreckage of fruitless inventions and failures, 
resulting in a deep-rooted prejudice against this use of electricity. 
The simplest form of electromagnetic time counter or dial 
movement” is shown in Fig. 1, in which A is the ratchet 
wheel to be propelled, anog the minute-hand, B the rocking 
armature lever, O the propulsion click, and D the e 
This movement fails because there is nothing to prevent the 
wheel, A, shooting forward more than one tooth. The 
momentum of a 1 is . r ita velocity is 

test at the end of its journey; it is therefore to 
55 a stabbing click to prevent it overshooting, which 
is shown in dotted lines at E. The time counters of Messrs. 
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Alex. Bain, Paul Garnier, Reclûs, Froment, Robert-Houdin, 
Detouche, Mildé, Colin, Liais, Warner, Joyce, Potts, Stockall, 
Gent, and others, are, with slight variations, identical in 
prope with Fig. 1. Theoretically this method is correct, 

ut it has met with so little practical success that we must con- 
clude it is a form ill-adapted for wholesale manufacture. J 
believe the difficulty lies in the mechanical accuracy necessary 
to make three pallets exactly in phase with the teeth of a 
ratchet wheel when they are placed widely apart on the 
circumference. That there are difficulties which, rightly or 
wrongly, were considered insurmountable, seems clear from the 
number of less simple devices that have since been invented to 
obtain the same result. If it were not for this, surely the 
intricate and costly hydro-pneumatic system of Mayrhofer 
would never have been devised, nor even the Charles A. Popp 
pneumatic system of Paris, for we cannot seriously admit the 
rivalry of pneumatics for transmitting small impulses to long 
distances. And again, innumerable complicated electrical 
step-by-step movements have since been devised, such as those 
1 the double-impulsion clicks with reversed motions 
of MM. Nollet, Breguet, and Detouche, and the weighted fly- 
wheel of Van der Plancke. In the latter system, the property 
of La Precion Cie., of Brussels, and in this country from 1893 
to 1898 of the Electrical Time Recording Company, Limited, a 
sample of whose instruments is shown, the armature of an 
electromagnet hits with a percussive blow an unevenly weighted 
balance wheel, causing it to make one complete revolution, 
which is geared down through a train of wheels to produce a 
half-minute movement of the minute-hand. 

Assuming that simplicity is commonly revered for its own 
sake, we must suppose also that the difficulties of making a 
step-by-step movement of this simple form that will neither trip 
nor overshoot, yet would be safely operated by a periodic 
current sent in one direction, drove some inventors to use 
1 N or rotary armatures and currents alternately reversed. 

ir Charles Wheatstone in 1840, recognising also the difficulty 
of making reliable periodic contacts, generated alternate 
currents by means of the pendulum-bob of his controlling clock, 
which was, in fact, a magneto-electric machine driven by an 
5 weight wound up by hand. The armature 
in his dials revolved once for every complete vibration of the 

ndulum of the master clock, and were geared to the minute- 
and through a train of wheels. Truly this was an ideal 
system. Absolute uniformity of 50 clocks, only one of which 
requires winding up, and no battery is needed! But it was 
built upon a foundation of sand. It required that a time- 
keeping pendulum should serve also as a magneto-electric 
generator, and unfortunately that was impossible. Bain 
operated subsidiary dials from his self-wound clocks on similar 
lines, but with this important difference, that he recognised the 
necessity of a battery as the source of power; and Ritchie also 
in 1873 used alternate currents to propel subsidiary pendulums, 
which revolved the hands upon their dials. The rotary 
armature has, however, survived in the system Grau, com- 
mercialised by C. Theod. Wagner, of Wiesbaden, which has 
received considerable support on the Continent, and is now 
represented in this country by the General Electric Company, 
Limited, to whom I am indebted for the models which I show 
you. Another alternate system which has had its share of 
success is that of Dr. Hipp (whose self. wound pendulum has 
already been erage commercialised by Peyer, Favarger, et 
Cie., of Neuchatel. In this system the dials are provided with 
a polari armature, which rocks an ordinary pallet staff 
engaging with a crown wheel as in a verge escapement. Advo- 
cates of systems in which the direction of the current is alter- 
nately reversed will perhaps demur at my suggestion that their 
method had its origin in the difficulty of designing a satisfactory 
single-acting step-by-step motion. Two arguments in their favour 
can be advanced : (1) that the receiver dials are not readily sus- 
ceptible to intermittent contacts should any such occur in the 
controlling clocks ; and (2) that no special care is required to 
make the action silent, owing to the movement of the armature 
being slow and not suddenly arrested by a fixed stop. I admit 
these advantages, but they constitute no argument against the 
more simple form of counter, provided a reliable one can be 
igned and a safe and non-intermittent contact can be 
obtained to operate it. The production of such a contact has 
been another great stumbling-block, and innumerable methods 
have been devised whereby the wheel-work of a master-clock 
shall orm the duty. e difficulty, of course, lies in the 
fact that at the scape-wheel end of the clock train there is very 
little power available for such a purpose, and what there is can 
ill be spared from the primary and all-important duty of impart- 
ing equal impulses to the pendulum. In some cases, notably 
in this r movement of Wagner, a separate train of 
wheels supplies the power required to send out the contacta, 
this train being let off by the going train at its side much in the 
game way as a striking gear is operated in an ordinary clock. 
The best method of obtaining a contact at regular periods off a 
pendulum clock that I have ever met with is an unpublished 
invention of Mr. T. J. Murday, and I have his permission to 
deacribe it. In Fig. 2, A is a pendulum whose vibrations are main- 
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tained by any means, whether electrical or mechanioal does not 
now concern us, and B is a gravity arm bearing against it and 
carrying a pawl, C, which rotates the disc, D, one step at each 
vibration. The free arm, E, is normally suppo by the 
disc, D, on which it rides backwards and forwards with each 
swing of the pendulum, until the notch in the disc allows it 
to fall, then it charges full tilt into the contact springs, F, with 
the whole weight of the pendulum behind it. 

Having now reviewed the work of others and given, I ho 
a clear idea of the progress achieved and the difficulties 
still have to be overcome, I must here express my opinion 4s 
to which of the many suggested methods is destined, perhaps 
after further patient improvement, to give us house-to-house 
time service. I consider that the case for ‘‘one-wheeled” 
step-by-step dials operated by a central clock is overwhelm- - 
ing on the grounds of simplicity and economy, provided: 
that a good contact for transmitting the impulses and a: 
reliable dial movement of that simple form œan be sesured,, 
and my contributions to the subject lie in this direction.. 
In the system which I advocate the self-wound central or con-- 
trolling clock has but one duty to perform—viz., to make and. 
break an electrical contact every half-minute—and I prefer, 
therefore, to call it an automatic timed switch.” Such an: 
instrument necessarily requires the combination of the essentials: 
of a good switch and those of a good clock. I believe I am: 
right in saying that in the systems I have named that combina- 
tion has not been effected without one or other of the essefitials 
suffering. Either the switch is inefficient through lack of power 
or the safe going and timekeeping of the clock are in j 
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owing to this extraneous duty being required of it. In the 
instrument shown in Fig. 3°, however, this is not the ease. A 
is a pendulum driven by an escapement, B, in the usual way. 
The necessary turning force is N to to the seape- wheel 
by means of the weighted lever, C, which in falling through 
a small arc communicates its power through a click and 
ratchet to wheel, D, gearing with the scape-wheel. E is an 
armature centred at As the weighted lever falls in its 
action of driving the pendulum ita lower limb meets the 
contact screw, G, in the tail of the armature, and the circuit of 
the electromagnet and of a large group of dials in series with it 
is closed by the contact of these two parts. The weight is then 
thrown up, and its momentum causes a quick break as the 
insulated screw, H, comes into action and the armature is 
stopped by the poles of the magnet. This instrument has 
therefore the two essentials of a good switch—a severe rub and 
thrust and a quick break. It will be noticed that the s@itoh 
consists of two moving parts, the armature which drives, and 
the weighted lever which is driven, and that the entire energy 
required to keep the pendulum swinging is mechani traws- 
mitted through the surfaces of the contact at each operation. 
Thanks to this all.important principle, I have never known one 
of these contacts to fail, though some hundreds of them have 
been in use for several years under conditions in which a relay 
contact would have struck work in a month or two. Ineidentally 
this automatic switching operation is used to provide a power 


* Figs. 3, 4, and 5 are the subject of patente granted to F. Hepe- 
Jones and G. B. Bowell, and are reproduced by permission of the 
Synchronome Syndicate, Limited, 
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of absolute constancy to maintain the vibrations of a pendulum 
by throwing up the weighted lever, C, every half-minute, and 
thus it also possesses the greatest essential of a good clock. 

For operating any circuit of step-by-step movements, the 
ordinary relay form of contact which has invariably been used 
before is to my mind quite unsuitable. Apart from the 
insufficiency of the rub and thrust, its duration has always 
been arbitrarily decided by guesswork. Obviously, if the 
contact is too short, the least sensitive of the dials will not 
respond to it. If too long, there will be a considerable 
waste of electrical onergy, and we must not forget that the 
exact duration required varies in every installation acoord- 
ing to the time constant of the entire circuit. Now, in this 
automatic timed switch it will be observed that the duration 
of the contact is dependent upon an electromagnet placed 
in series with all the magnets it has to control. Its duration 
is therefore in exact proportion to and dependent upon the 
time constant of the entire circuit. It is easy so to adjust 
the weight of the two moving members of the switch 
and the ampere-turns and self-induction of the electro- 
magnet high: i employed to overcome their inertia that 
the break cannot occur until the electric inertia of the 
whole circuit has been overcome, and every dial in it has 
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had exactly what it wanted. As illustrating the perfect self- 
adjustment of the duration of the contact under all circum- 
stances when performed by this instrument, let me instance its 
operation in the numerous time circuits where an electric light 
supply is used as the motive power through an incandescent 
lamp as a working resistance; in these circumstances the switch 
automatically proportions its supply to the requirements of its 
circuit by b contact at the moment when the lamp 
filament become sufficiently heated to allow the necessary 
current to The gradual rise in current secured in this 
way, and the sudden break at exactly the right moment, is in 
every way beneficial. The former is conducive to silence in the 
action of the dials, and the latter ensures economy. Again, in 
time circuits operated by a primary battery, as the internal 
resistance of the cells rises the duration of the contact will 
increase, and the dials will continue to operate in spite of a 
considerable drop in pressure. Fig. 4 shows the step-by-step 
movement or electromagnetic time counter operated every 
half-minute by the switch described. It is of such simplicity 
that I should feel diffident in bringing it so prominently 
to your notice, were it not that certain points in its con- 
struction have proved themselves to be of vital importance. 
The main wheel carrying the minute-hand has 120 rectangular 
teeth, and the armature lever carries a rectangular steel pro- 
5 click limited in its upward movement by a fixed stop. 

one other click is provided—viz., the backstop, which 
is a rectangular steel block at the extremity of a pivoted 
arm. The wheel is propelled by a flat steel spring bearing upon 
the heel of the propulsion click, 
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After reviewing all known forms of electro etic time 
counters, Du Moncel lays down the rule that, in addition to the 
impulse click and the retaining or backstop click, the wheel must 
be stabbed by a cliquet d'arrêt,” and, further, that the 
impulse click must always drive at a tangent to the wheel. 
We have ventured to transgress both these conclusions 
and in doing so it appears that we have designed a move- 
ment which is more certain in action and more capable 
of wholesale manufacture than any of its predecessors. By 
driving at an angle of 5 to the radius and adopting 
rectangular teeth, we can with safety apply a fixed stop 


ill 


Fie. 4. 


above the propulsion click which will effectually arrest the 
momentum of the hands after their forward movement, thus 
aooo Png the object of the third click. The position of the 
propulsion click and this upper stop is of the greatest importance. 
If we drive at a tangent the slightest eccentricity of the wheel 
will, by varying the dimension between the circumference and 
the fixed stop, allow the click either too much space, so that it 
locke the wheel inefficiently, or too little space, in which case it 
will jam. The propulsion click in this movement is carried up 
against the fixed stop whether the wheel is eccentric or not, 
and runs no risk of ming jammed, but remains perfectly 
free to slide out on the dead surface of the next tooth in nse 
to an electrical impulse of any duration, provided it is not less 


RELAY hh 
: I TURRET Poe 
0) crock == 
© — =-* 
.— — 
A © | i l 


TIME CIRCUIT 
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than one-hundredth of a second. Another point to be noted 
is that when only two clicks are used, and these are placed 
near one another on the circumference of the wheel, there is 
no difficulty in adjusting them nor any necessity for accuracy 
of workmanship. This movement is particularly suitable for 
5 turret clocks in which the hands are exposed to 
the weather. The usual turret clock consists of an ordinary 
eight-day time-piece built upon a scale proportionate to the 
increased diameter of its dial. It is a difficult thing to build 
an accurate time measurer of such a large size, and in spite 
of Lord Grimthorpe's invention, which prevents the wind 
pressure on the hands 3 the escapement, it is seldom 
accurate and always costly. Inasmuch as the only require- 
ment is to revolve the hands at a given rate, it is obviously 
economical to accomplish this by so much brute force 
supplied on the spot and controlled by a time circuit or a 
self-wound electrical pendulum of reasonable size if no such 
circuit is available. It is, of course, necessary to provide a 
very large margin of power to overcome exceptional resist- 
ance, such as a gale of wind or the accumulation of snow 
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Consequently a much larger size of 
our electrical step-by-step movement is uired, and as 
the inertia of its parts is necessarily muc eater, the 
duration of the contact of an ordinary time circuit would 
be insufficient to operate it. We therefore drive it by a 
separate battery in a local circuit controlled by a relay in 
the time circuit. The relay is electrically interlocked with 
the large dial movement so that the latter can take its own 
time to complete its cycle of operations, the last of which is 
the breaking of its own local circuit. This arrangement is, I 
think, clearly expressed in the accompanying diagram (Fig. 5), 
and does not require further description. It will be noticed 
that the primary electromagnet of the relay is in the time 
circuit, and that a contact of the shortest duration will suffice 
to start the secondary mechanism upon its work, which it will 
then perform in its own time. Even where a time circuit is 
not available, the great expense of the customary turret-clock 
movement may be saved by using an ordinary self-wound 

ndulum and escapement in mechantcal combination with a 
ler step-by-step dial movement; but the available space in 
this short paper prevents a description of it here. I, however, 
exhibit a model, which will serve to show that for this particular 
purpose an individual and independent self-wound clock is 
justified by its efficiency and economy. 

Referring again to the small edition of the step-by-step 
movement illustrated by Fig. 3, let us apply a rough-and-ready 
means of ascertaining the minimum duration of contact to 
which they will respond by putting a few of them in series with 
a vibratory interruptor. I take an ordinary electric bell for this 
purpose, and, removing the bell, adjust the hammer to a 
periodicity of about 25 per second. You will observe that the 
dials in circuit with it duly revolve at the rate of 12 hours per 
minute, and that whenever I break the circuit they stop at 
exactly the same half-minute, having kept perfectly in step. 
This test is, of course, unnecessarily severe, and it leads me to 
ask in all seriousness whether, when such step-by-step dials 
which have not been specially designed for rapidity will work 
synchronously in response to such rapid and imperfect electrical 
impulses, they will not serve to distribute time in a wholesale 
manner from house to house when controlled by a properly 
equipped central time station. 

In such an undertaking we must, before all things, realise 
the enormous responsibility that public time service carries 
with it. With our present method there is, at any rate, 
some security in numbers, and knowing that no two of 
our ordinary household clocks ever agree, we only expect 
approximate time, and refer to our watches when greater 
accuracy is required. In an electric light service a break- 
down betrays itself immediately, but in a time service the 
stopping of one or more dials is an unannounced and insidious 
evil. Perfect synchronisation and immunity from breakdown 
is therefore necessary in any syatem of electric time distribu- 
tion. There is, however, no need to starve it. A hundred 
pounds or so would equip a central station lavishly, and as the 
earning power of the lines is great (enormous when compared 
with systems of synchronisation or correction), they should be 
laid as carefully as electric light cables. Lest we be tempted 
to allow considerations of economy to outweigh those of 
security, let me quote Antwerp as an object lesson. For about 
15 years endeavours have been made in that city to work a 
hundred street-corner dials on overhead lines radiatiag in all 
directions from a central time station, and earthed at their 
extremities. It is true that their step-by-step movements 
and the switches to control them were partly at fault, 
but no circuit could be considered safe which a storm 
might interrupt and a falling telephone line might short- 
circuit. The Antwerp installation has now been abandoned. 
Several suggestions have been made for utilising existing 
electric light networks for time service, but, tho interest- 
ing, they are impracticable, and I must therefore deny myself 
the pleasure of dealing with them here. In the equipment 
of a central time station it would be wise to provide two 
automatic timed switches (such as those described in Fig. 2) 
and a sentinel switch of a simple form, of which I show 
you a drawing, to transfer the load in the event of the 
one in operation stopping from any cause. They would 
carry all the ourrent required in an area of several square 
miles, the spark seing, of course, shunted through a non- 
inductive resistance. It would be convenient to use low- 
resistance magnets, and to put any number from, say, 50 to 
100 receivers in series. The switch operates several such 
circuits in parallel. I think it would be unwise to risk the 
safety of time mains by allowing them to circulate in any 
building. I would therefore confine them to street clocks 
and relays placed in similar positions to meters, from 
which sub-circuits in each building could be operated. An 
ordinary relay, however, would be quite unsuitable to such 
a purpuse ; instead, we should use the pattern I show you, 
in which the duration of the contact is dependent upon the 
electrical inertia of the circuit it serves, and so designed that 
it refuses to work at all unless the battery power in the sub- 

circuit is sufficient{to run its dials with safety. Thus, responsi- 


up the minute-hand. 


bility for failure in local circuits would be decentralised, and 
a glance at the relay would show whether the fault was 
insufficien 
Once a r 
nise its utility for many other things besides turning the 
hands of our clocks. 
clocks and watchmen’s watchers in 


of ‘the local battery or a break in the local line. 
iable time service is established we shall recog- 


uired for operating tally 
actories, for ringing bells 
at prearranged times in schools, for speed-recorders in engine- 
rooms, for automatio cut-in and cut-out switches for arc lamps, 
and last, but by no means least, to enable us to supply the 
most simple and efficient form of electricity meter imaginable. 
Is it possible that such a simple method of electrical 
distribution of time will suffice? I maintain that it is, 
provided the principles upon which the dial movements 
are designed and the electrical impulses are produced and 
distributed are correct. You will tell me that key-wound 
clocks are reasonably serviceable, and that, thanks to the 
accumulated force of centuries of industry and millions of 
capital, independent N can now be bought for 
Is. 64d. each. You will say that the vested interests of the 
clockmaking trade are too powerful to admit of such rivalry. 
But to this I reply that the best is bound to win in the long 
run, and that one wheel giving uniformity and accuracy without 
weekly winding is better than the five or six wheels, the escape- 
ment, and the pendulum of an ordinary clock, which requires 
weekly attention. 

With a capital outlay of only a few pounds, and without 
organisation, already several large blocks of offices in the 
City have this time service installed, the tenants 
paying £1. ls. per dial for the first year and 10s. 6d. per 

ial per annum afterwards, and even at these low figures 
the business offers tempting prospects to the financier. At 
such a popular price it would not be unreasonable to expect 
that electrically propelled dials will be required in 50 
cent. of the offices in a busy district of the City, Greenwich 
mean time being guaranteed, and no charge being made for 
erection in addition to the rental. Further, the tenants would 
be spares the inconvenience of the weekly visits of the clock 
winder. We must not wait for the municipal authorities to 
establish a public time service in the streeta, for they never yet 
in this country took the réle of pioneers. It is not sufficient 
for them that the majority of the more important towns of the 
Continent have for years considered street-timing as much their 
duty as street-lighting and street-cleaning, particularly as 
existing systems have not been uniformly successful. Private 
enterprise must lead the way. The commercial considerations 
have besa carefully looked into, and the existence of a demand 
for such a service has been proved. I believe I have demon- 
strated by theory and practice that these instruments are 
capable of supplying it, and that it now only requires the 
electrical engineering profession to take it in hand to establish 
public time service on the same firm footing as electrical light 


supply. 


It will be 


DISCUSSION. 


In the discussion which tollowed, Mr. A J. Lund said he did 
nob quite agree with the way in which Mr. Jones divided up his 
clocks. He thought there should be three classes—namely, 
impelled clocks, controlled clocks, and synchronised clocks. The 
object of an electric clock was to have an independent timekeeper 
which did not possess the same disadvantages as an ordinary clock, 
and would not get out of order. The system in which clocks 
were synchronised once an hour by means of an electric time- 
grip was a very good one. With this, if a break in the circuit 
should uccur for even 24 hours, the probability would be that on 
the current being again available, 15 out of 20 or 30 clocks would 
be corrected by ib He had had some experience with controlled 
clocks. His firm some years ago had control of the Post Office 
clocks, and when the contract ran outa system of step-by step clocks 
was put up in place of those previously used. He had frequently 
been called in after the contract expired in order to disconnect 
the controlled clocks and wind up the ordinary ones. This was 
on account of the continual tapping noise made 153 impelled 
clocks. The vital question, however, was that of battery power, 
and they were still waiting for someone to discover a battery which 
would stand the constant load which these clocks gave. The 
batteries now used were very unreliahle. There was a supposition 
that all synchronised clocks must be key-wound. The idea of Mr. 
Pond’s invention was to break away from that and have self-wound 
clocks, so arranged that if one broke down the others would still 
keep going. Some clocks of this sort, in his own 1 bad 
worked well for seven or eight years. The batteries should nob 
be put away in cupboards and euch places, but in quite exposed, 
open-air places if possible. The Silvertown Company had invented 
small, compact batteries to go in the clock-case, and these worked 
very well for a long period. as 

Mr. H. J. Harrison said he was connected with the Standard 
Time Company, and knew Mr. Lund’s system. It had been said 
that the synchronising lines were only used once an hour, and 
objection taken to the fact. He had found that it took them all 
their time to keep the lines in order even with that small use, and 
thought it would be impossible to do so if used every half minute, 
as Mr. Jones suggested—at any rate, with overhead wires. Thea 
came the question of underground wires, but he did nob think that 


THE ELECTRICAL ENGINEER, DECEMBER 29, 1899. 


819 


the profits made would pay interest on the capital outlay. The 
only possibility of doing so was to geb a clock which only required 
oxa g ono every three years or so. Hourly synchronisation 
was particularly useful, especially to scientific peop 
Mr. Rawerth said that when rival inventors spoke on such 
systems each would rather they used the other’s invention, Mr. 
Harrison was very pessimistic as to the step-by-step clocks, 
bub in the speaker's opinion they were not quite so bad 
as was made out. In large hotels with many rooms they 
might prove a great success. With regard to the noise made by 
these clocks, in an hotel ab Paris he had one of them in the 
room, and in order to stop the noise made by it switched off the 
arrangement. Mr. Jones’s paper gave some very useful facte. 
Some years ago he had wied to make two ratches wheels 
gynohronise, and failed. If he had seen Mr. Jones’s diagrams 
before the attempt, he was sure it would have been successful. 
Mr. Pateutan said that, having come across one of Mr. Jones s 
e same time that he had been 


poe some time since at 
ooking for a good clock for a parish hall, he had been persuaded | 


to buy one of these electrical clocks. He had since bought four 
more of them, and for nearly two years had found them give ever 
satisfaction. The only t disagreeable which had occu 
was the bad effect which the noise had had on some amateur 
theatricals at a very pathetic part. He had informed Mr. Hope- 
Jones of the effecte of this noise, and he showed him a clock which 
was absolutely noiseless. The batteries used for these clocks at 
present showed no, sigus of giving out. 

Mr. Stocikthall said there was no denying that there was a great 
future befere electric clocks. One fault he found with Mr. Jones’s 
apparatus was that on just touching the minute-hand with his 
hand ib advanced about a quarter of an hour. This he thought 
would be bad ina high wi Me (the s er) knew of a clock 
just pas up, on a new ie (rere although similar to Mr. Jones's, in 
which when once locked a ton weight would not turn the minute- 
hand farther than the one click. The Post Office system spoken 
of by Mr. Lund was the work of a Belgian firm, and had been 

rfected since the period spoken of ; and electric clocks were used 

all deparbmenta. Ib was perfectly ible to make the clocks 
silent by a rubber attachment. Liverpool street Station had 
recently been fitted up with step-by-step electric elocks, and the 
new Post Office premises at Mount-pleasant were also to be so 
fitted. Battery pona was the most important question of the 
success of these clocks, and they looked to the electrical engineers 
to find an efficient battery for them. 

The President then asked if any member knew what result the 
clocks in the buildings of the Institution of Mechanical Engineers’ 
and Surveyors’ Institution had given ? 

Mr. Wo said that at the Institution of Mechanical 
Engineers there was at first considerable trouble with the clocks ; 
that was due to no fault of the clocks, but was attributable to 
a bad piece of wire-laying. Since the cause had been discovered 
the olocks had given every satisfaction. The noise at first gave 
some trouble, but means had been taken to overcome it. r. 
Rogers had told him that the clocks in the Surveyors’ Institution 
worked very well. 

Pref, Ayrton asked if the rate of going of the clocks was 
affected by the time constant of the circuit? He wished to know 
if, in the short time the weight was being raised and the 
pendulum alone drove the clock, any hurrying or slowing action 
took place! 

Mr. Frodsham said that for many years past the electrically- 
eon clock was supposed to be the best electrical clock ; nob 
the impelled clock. Every electric clock, he thought, should have 
a motive fotoe other than the electric current. ere wae value 
in not having the current occupied all the time, but it should be 
easy to make contacts, say, every quarter of an hour. Some years 
ago he invented a clock for astronomers for measuring half 
seconds, He broke the current every half second by passing it 
through the escapement of a chronometer. Ib did not work 
properly, however, as he found that the current created an 
attraction between the fixed screw and the escapement. 

Captain Acland said that Mr. Hope-Jones should be pleased 
that there had been so little criticism on his paper. Mr. Stockhall 
had all through championed the cause of step-by-step clocks. 
Mr. Lund wasa man who thought that what prevailed years ago 
should prevail aioe For three years he (the spe. ker) had had a 
elock which he purchased from Mr. Hope-Jones, and which 
had given satisfaction. There was, however, considerable noise 
from it, and he had purchased recently a movement from Mr. Jones 
which was quite silent, which could not be heard even in the 
quietest room. 

Mr. F. Hepe-Jenes, in reply, said he regretted he was unable 
to classify the clocks as Mr. Lund wished. It would have been 
excellent ab the Ries when they first appeared, but ho had 
naturally followed the example of those authors in Germany, 
etc., who had gone into the matter even more thoroughly than he 
baa Mr. = had spoken aboub the 3 made upon the 

ttery by the step-by-step system, as age insb hour chronisa- 
tion. The contact in Mr. Lund’s aystem, however.) ids a con- 
siderable time, while it was very short in his (the speaker 's), and 
the current used was not so great. With regard to the noise of 
these clocks in the hotels at Paris he had experienced the same 
thing. Ib was also ridiculous to have a movement which anybody 
could switch on and off. As to the noise in an ordinary way, that 
had been overcome in a movement which was hung on springs 
away from anything in the nature of a sound-board. He would 
point out to Prof. Ayrton that in the pendulum movement there 

was. a maintaining spring which kept the movement. going. 


Many instruments without that maintainer were as correct as 
those with, it being very seldom that any difference in action could 


take place. Regarding the point of the wind sowing fam hands 
round, the movement shown was one for use behind ag dial and 
not ex If it were to be exposed to wind, te., the lock 


would be made stronger in accordance with the needs of the case. 
With regard to the Institution of Mechanical Engineers’ clocks, 
the temporary difficulty there was owing to the flooding ef a 
conduit box, which for some time affected the lighting circuite 
also. The mirror dial also had to be replaced owing to the noise 
made by ib. 

Pref, 8. P. Thompsen said he had had for more than a year 
some of Mr. Hope-Jones’s clocks ab the Finsbury Technical 
College. For some time the batteries gave trouble, but after Mr. 
Hope-Jones had set that right they bad been very successful. 
There were to be two more clocks for the chemical laboratories, 
which would be particularly useful, as having enclosed cases no 
harm would be done by the chemical fumes. 


INDUCTION AND TRACTION MOTORS. 


- We have received from the British Thomson-Houston Com- 
pany their pamphlet No. 50, which deals with the polyphase 
motors manufactured by them. We notice that these are made 
for either three-phase, two-phase, or single-phase circuits, and 
for frequencies of 25, 30, 40, or 60 cycles per second. The 
motors are also listed for different voltages. Three different 
types of motors are deacribed in this list, each suitable for 
a special class of work. The first of these is the K type, 
which has a short-circuited squirrel armature. This motor 
is started by simply closing the supply switch. With the smaller 
sizes the rush of current is not sufficient to upset the voltage 
of a supply system, and in this way a very simple arrange- 
ment of switch gear suffices. When, however, the motor 
is of a larger size, the big starting current would upset the 
voltage on the supply mains, and to prevent this a compensator 
is used, which, acting like a transformer, reduces the voltage 
at the terminals of the motor. This K type of motor is 
recommended in cases where a motor is not required to start 
under heavy load. It is, of course, absolutely free also of 
contacts and collectors, and hence runs absolutely without 
sparen In the next type of motor, called the L type, 
the moving has a definite winding, which can be 
either short-circuited direct or through the starting resist- 
ance, which is contained inside the oore. A sliding 
contact, actuated by a handle through the hollow shaft 
of the motor, cuts this resistance out of circuit when the 
normal speed is reached. The resistance used is designed to 
give a maximum starting torque of at least 50 per cent. more 
than the full-load running torque. It also provides that the start- 
ing current should not be more than 50 per cent. of the normal 
tull load ourrent. If desired, this resistance can be inoreased 
when a smaller starting torque is sufficient. In the remaining 
type to be described, the M type, the revolving armature, or 
rotor, is also wound with insulated circuits. The ends of these 
cirouits are brought out to contact ri on one end of the 
shaft, so that external resistance can be inserted for a Spice 
purposes. This resistance can then be left in circuit, and by this 
means variation in speed can be obtained. This type of motor is 
specially designed for use with cranes, hoists, and pumps, where 
a speed regulation is wanted. On the back of the pamphlet an 
illustration is given of one of these polyphase induction motors 
used to drive a small pump to be used in well and mine eae. 
The arrangement is an exceedingly ingenious one with double 
reduction gearing. The motor itself is mounted above the 
pump, the whole being supported by means of a link, which 
can be attached to a crane chain. We have also received 
from the same company a description of their G.E. 58 
traction motor. This motor is intended for heavy service 
where the ordinary types would be too light. In its con- 
struction special attention has been given to the ample 
pope of all the moving parts. Careful attention 

as also been paid to the insulation of both the arma- 
ture and the field magnets, which are subjected to a test of 
2,500 volts between them and the frame of the motor. The 
brush gear is arranged to be easily accessible, and the brushes 
can be adjusted or taken out through an inspection door in the 
frame over the commutator. The. motor can be adapted to 
either nose, yoke, or side-bar suspension. Without gear or gear 
cases the motors 50185 1,865lb., or when complete with gear 
cases and gear, 2, 150lb. 


Wireless Telegraphy.—It is announced by Reuter's 
special correspondent that Mr. Kennedy, in charge of the 
wireless telegraphy department, has arrived at Modder 
River, having ə most successful experiments between 
Orange River and De Aar, a distance of over seventy 


f miles. 
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STREET TRAFFIC. 


The paper of Mr. Crompton’s before the Auto- 
mobile Club has considerable interest for all local 
authorities. He treats the subject from the point 
of having to make the best of existing roadways, 
and not from that heroic but wholly impossible 
point of knocking down miles of buildings and 
widening streets. There are two or three points 
we wish to emphasise. They are not new, but they 
are good. Is it absolutely impossible to regulate 


| the traffic, so that drivers acknowledge a near and 
| an “off” side? and is it impossible to limit the time 
| during which loading and unloading vehicles take 


up street room? It is by no means a singular thing 
to see an empty truck standing near the kerb in 
a busy street over considerable periods of time. 
The police have great affection for certain points, 
and manage to keep them clear, but, like 
Nelson, contrive to have a blind eye when 
other points are blocked. Many drivers, Mr. 
Crompton tells us, instead of keeping as near the 
kerb as possible take the crown of the road, 
Omnibuses and railway vans are amongst the worst 
offenders. They compel lighter and would-be faster 
vehicles to slacken pace, and thus add to the 
congestion in our busiest streets. Of course, the 
troubles of congested street traffic are felt only in 
large busy towns, and it seems to us the authorities 
in these towns do not understand the problem they 
have to solve. It is absolutely certain that one 
factor in the true solution is to obtain perfect street 
surfaces, and to do this involves a complete change 
in the character of the traction employed. A 
perfect road surface cannot be obtained with horse 
traction, hence horse traction is bound to go, and it 
will go more quickly if more and more attention is 
paid to the road surface. The question as to what 
kind of traction will eventually take the place of 
horse traction is a moot point. Our contention 
always has been that electrical traction is bound to 
come out ahead. At the present time there is no 
perfect road surfacein the world. Asphalte, perhaps, 
comes nearest to our specification when upon 4 
thorough foundation; but we are not sure but that 
hardwood surfaces properly laid will be found, taking 
all points into consideration, somewhat superior. 
Perhaps a combination of the two will in the long run 
befound satisfactory. Electrical traction under present 
conditions has no chance. We are not referring to 
tramways, which we accept as a present necessary 
evil, of great use during a transition period, but not 
a permanent method. Electrically-driven vehicles 
are of two kinds—self-contained or obtaining current 
from the outside. As regards the latter, up to 
the present time they are all of the tramway type, 
though that is not necessarily the limiting type. 
The former require accumulators, and as yet have 
not proved commercially successful. The corduroy 
character of all our roads is against the life and 
cheap maintenance of accumulators, but given 
perfect road surfaces this class of apparatus would 
have a better chance, and there is no conceivable 
reason why it should not replace ordinary horse 
traction. The word ordinary is used because it is 
not necessary to replace or compete with steam. 
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Think over the nature of bus traffic. A number of 
human bodies have to be transported from point to 
point. Could not this be done with lighter vehicles, 
at higher speeds, driven electrically over more perfect 
roads? Perhaps, if the automobilists will only use 
influence enough and make outcry enough, we may 
get the better road surfaces, and, given them, the rest 
will follow. The latest move of the City of London 
is in the right direction. It is in the form of a Bill 
for the construction of subways, and by congregating 
wires and pipes in these subways to obviate the 
necessity of constant interference with the street 
surface. 


—— 


A RETROSPECT. 


In our last issue of the present year a few 
reflections on the important events affecting elec- 
trical engineering during the year are not out of 
place. It is somewhat unusual to find that the chief 
changes are directly due to parliamentary action 
rather than to developments in engineering practice. 
The passing of the Act authorising the Postmaster- 
General to grant licenses to municipal authorities to 
establish telephone exchanges has opened out a large 
field for electrical manufacturers. Although up to the 
present no licenses have actually been granted, there 
can hardly be much further delay in the matter, and 
orders for telephone plant should be greatly increased 
in the New Year. Amongst legislation relating to 
electric lighting we have the ‘‘ Clauses Bill,” which 
has so much simplified the electric lighting pro- 
visional orders, and at the same time decides that 
an order granted to a municipal authority shall 
not be transferable to a company. This provision 
is to the advantage of both the consumer and the 
manufacturer, as it tends to prevent provisional 
orders being granted for obstructive reasons only, 
or to obtain onerous conditions from a company 
for the transfer. The question of competition in 
electric lighting has also been somewhat cleared up 
by Parliament. Thus, while a second company 
has been allowed to come into the City of London 
in order that the consumers may benefit from com- 
petition, the Marylebone Vestry have been granted 
an order to light their parish, subject to the powers 
not being operative until the company’s works in 
the parish have been purchased. From the above 
cases it is to be gathered that limited competition 
between electric lighting companies is to be sanc- 
tioned, but that municipalities are not to com- 
pete with companies previously in the field. 
At the present time the Associated Muni- 
cipalities are working hard to gain the con- 
verse of the above — f. e., that municipalities 
which have once established an electric supply 
system shall never be subjected to competition 
by a company. The distribution of power over 
large areas is advancing in this country, as is 
evidenced by the fact that the Midland Power 
Corporation are now building their works. The 
schemes for this class of undertaking brought 
before the last session of Parliament were not 
successful, but a renewed attempt is again being 
made, The past year has been a busy one with 


contractors, and a number of new competitors for 
orders for electrical machinery have entered the 
lists. 


FORTHCOMING EVENTS. 


SATURDAY, Dec. 30. 
al Institation.—At 3 p.m., juvenile lecture II., on “ Fluids in 
Motion and at Rest,” by Mr. C. Vernon Boys, F. R. S. 
Turspay, JAN. 2. 

Royal Institution.—Ab 3 p.m., juvenile lecture IIL, on Fluids 

in Motion and ab Rest, by Mr. C. V. Boys, F. R. S. 
WEDNESDAY, JAN, 3. 

Society of Arts.—Ab 7 p.m., juvenile lecture on The Phenomena 

of Phosphorescence,” by Mr. H. Jackson, M. A. 
THURSDAY, JAN. 4. 

Reyal Institution.—At 3 pm., juvenile lecture IV., on Fluids 
in Motion and at Rest, by Mr. C. V. Boys, F. R. S. 

Rentgen Seciety.—At 8 p. m., at 20, e e beep ordinary 
meeting. Paper on The boser aaa of Skiagrams,” by 
Mr. Chisholm Williams, F. R. C. S. 

SATURDAY, JAN. 6. 

Royal Institution, —Ab 3 p.m., juvenile lecture V., on Fluide 

in Motion and ab Reet,” by Mr. C. V. Boys, F. R. S. 


ABERDEEN TRAMWAYS. 


The new electric tramway system on the Woodside route 
at Aberdeen was opened on Saturday last by the Lord 
Provost and Bailies of the Town Council. The first of the 
cars to run on the new line was driven by Lord Provost 
Fleming; three pipers (also on the car) playing during the 
whole of the run. The first journey was very successful, 
there being but very slight trouble experienced. 

After the inaugural run a luncheon followed, at which 
the Lorp Provost gave the toast of The Tramways Com- 
mittee,” and stated that the members of the committee had 
the interests of Aberdeen at heart, and that in Mr. Wilkie 
they had a most energetic convener. 

Mr. WILKIE, in reply, said that owing to the develop- 
ment of municipalisation in Glasgow, instead of having 
been called the second city in the Empire, it should be 
called the first city in the world. He hoped presently to 
see, in addition to the tramways in A cen, a light 
railway ranning to Echt and Midmar. There were 
other light ways which they ho to tee accom. 
plished facts Mot shortly. Mr. Wilkie then proposed 
the toast of “The Contractors and Officials,” and said 
that the overhead work in Aberdeen, carried out by 
Messrs. M’Cartney and M’Elroy, of New York, eto., 
was one of the finest 24 miles of overhead construction 
that was to be found in the country. In Aberdeen 
they had both the side-pole and span-wire construction— 
the wires were suspended from neat brackets on the walls 
of the houses—and they had also the centre-pole construc- 
tion for a short length. He hoped that by the time 
they wished to deal with Union-street a member of that 
firm would have his third-rail surface-contact system so far 
advanced as to be suitable for that th That 
firm were taking patents out all over the world for an 
underground system which would, he thought, do away 
with overhead construction altogether, the cost being not 
much greater and the upkeep less. 

The other contractors and officials were also spoken of in 
high terms as to the way in which the various works had 
been carried through. | 

Lord Provost FLEMING, in acknowledging the toast of 
his health, said that until the whole of the tramway system 
was electrically equipped the Corporation would not be 
able to show the citizens what electric traction really was. 
That would be accomplished, however, at no very distant 
date. His Lordship said he also looked forward to the 
time when cars would be run out of the city 10 miles in 
every direction, when early morning cars would be run for 
the benefit of artisans, and when universal fares would be 


i eae 

he new service has cost some £53,500, and the equip- 
ment of the line is of the latest pattern. The overhead 
trolley system is used for theese tramways, and the method 
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of suspending the span wires is by means of rosettes fixed on 
the walls of the houses on both sides of the double line of rails. 
On another portion of the route, however, they are fixed 
by rosettes on the houses on one side and metal poles on 
the other, this being due to the great difference in height 
in the houses opposite each other. Poles on both sides of 
the line are also used on one portion of the route. There 
are thus several different methods of suspending the 
trolley wire, these methods varying . to the 
conditions met with on the route. The power for running 
the trams is obtained from the Corporation electricity 
works, where additional plant has been provided in 
order to meet the demand made by this new consumer. 
The feeder cables run under the pavement, connection boxes 
being situated at intervals of half a mile. The return 
circuit is formed by the rails, which are all copper bonded. 
Up to the present time eight cars of the double-deck type 
huve been placed on the route. These cars will run at an 
average speed of about eight miles an hour. 

Out of the total cost of the andertaking £19,000 has 
been spent on relaying the permanent way, £10,000 on the 
electrical equipment and the ears (each car costing upwards 
of £500) and new rails costing £4,500. The contractors 
for the reconstruction of the permanent way were Messrs. 
John M‘Adam and Sons, Aberdeen ; for the overhead wires 
and cars, Messrs. M‘Cartney and M'‘Elroy, London, New 
York, and Glasgow ; and for the cable system, the British 
Insulated Wire Company, Prescot. 


_ ACCUMULATORS IN ELECTRIC CABS. 


The following note appeared in a recent issue of the 

iew : : 

“The Electrical Power Storage Company, Limited, the 
owners of the Faure-King patents and the manufacturers 
of accumulators of that type, which were supplied to the 
London Electrical Cab Company, Limited, complain of the 
following statements in our article, headed ‘ Accumulators 
and Vehicles, of last week: 


% They (the cab company) seemingly took up a cell 
which, according to their own teste, was quite inadequate 
to the needs of a cab service. Presumably the reasons that 
led tho directors to adopt this a¢cumulator were the some- 
what handeome terms for maintenance offered by the 
accumulator company. Whatever the reasons may have 
been, it is said that the conditions of maintenance were 
not fulfilled, and, with the absolute failure of the accumu- 
lators, it was only a matter of time before the cabs were 
taken off the streets.’ | 

“ The Electrical Power Storage Company assure us that 
the above statements are erroneous, that their accumu- 
lators worked satisfactorily, and were, in fact, at work 
and were fulfilling the terms of the contract at the time 
when the operations of the cab company ceased. It is, 
therefore, incorrect to suggest that the failure of the cab 
company was due to any failure of the accumulators, or 
to any failure on the part of the Electrical Power Storage 
Company to fulfil the conditions of maintenance. Accepting 
this information as bond fide, we have pleasure in publish- 
ing this correction, and in expressing our regret that the 
Electrical Review has been the medium of circulating the 
injarious statements referred to.” 


A NEW TYPE OF TRANSFORMER. 

In the Elektrotechnische Zeitschrift there recently 
appeared an article by Mr. C. P. Feldmann describing 
a new type of transformer constructed by the Helios 
Company, of Cologne, which firm Mr. Feldmann tells us 
make a speciality of transformer desigus, and have intro- 
duced many improvements in their construction during the 
course of the year. The latest type turned out by the firm 
has been on the market about 12 months, during which 
time it has been adopted by a number of central stations, 
an aggregate output of 5,000 kw. being already installed. 
The type, Mr. Feldmann claims, is e by its 
solid construction, low iron loss, inconsiderable atray field, 


and small energising current. After a series of experiments 


a form of core suggested by Mr. C. Schaller was adopted. 
Fige. 1 and 2 show the construction of this core, from 
which it will be seen that peculiarly-shaped five-cornered 


pieces, A, are cut out of the iron core plates. These pieces 
are made up into grou 


and replaced in their respective 
positions after the coile have been threaded over the two 


arms of thecore. In this manner dovetailed jointsare formed 


Fig 1 anp 2. 


between the, core plates proper and these detached pieces, 
whereby tho latter are interleaved at the two junctions by 
a considerable surface of the core plates, as seen in Figs. 3 
and 4. Hence a closed magnetic circuit is obtained, and 
at the same time the threading on of former-wound coils 
rendered possible. 
avoided by this method, since it is apparent that the 


Difficulties of construction are aleo 


and sub- 
ovetailing of the 


various parts may be manufactured separatel 
sequently put together. Further, the 


Fias. 3 AND 4. 


plates and arrangements of the joints ensures that the 
effect of the latter upon the energising current is approxi- 
mately nil, so that with the medium and large types the 
light load current amounts to only 2 to 2 5 per cent. of the 
full load current, while the power factor on light load 
ranges between 07 and 075. In order to keep the short- 
circuit pressure, and thereby the fall of potential with a 


Fids. 5 AND 6. 


motor load, low, the carefully proportioned cores are pro- 
vided with a large number of primary and secondary coils 
arranged alternately. Figs. 5 and 6 show the appearance 
of open transformers of this type wound for a primary 
potential of 10,000 volta, their respective capacities being 
10 kw. and 25 kw. The accompanying table gives a list of 
the standard sizes of this type of transformer built 
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simply enclosed in a thin rubber tube. When the fuse wire 
melts, the intense heat causes a heavy sulphide gas to form 
from the sulphur in the rubber, and this reduces the are. 
Although the wires are entirely out of sight, the smell is euffi- 
cient to indicate when they have melted. This fuse has been 
used by the City of London Company for some time, and is 
well spoken of. 


by the above-mentioned firm, together with data as 
to the iron losses and the losses in the windings, 
the efficiency at different loads, and the short-circuiting 
potential respective to the different sizes. As the latter 
amounts to only some 5 per cent., the fall of potential even 


on an inductive load is consequently slight, and it is there- 
fore possible to employ transformers of this type simul- 
taneously for lighting and motor loads. Besides this, 
in addition to the middle terminal used by the Helios 
Company for years past, second terminals may be 
employed which sub-divide the secon coils into unequal 
groupe, whereby the transformer may be loaded without 
the inevitable loss of potential exceeding the permissible 
value on a lighting load. For instance, transformers bave 
recently been supplied to the Cologne Corporation which 
are designed to feed an old 74-volt network of lighting 
mains, an extensive new network of 111-volt mains, and 
37-volt arc lamps simultaneously or separately as required. 
The experiment has shown that with an unevenly-balanced 
load between the coils the fall of potential does not exceed 
by quite one volt the loss which occurs with all the coils 
evenly loaded. 


a Loss through 3858 ———-Efficiency at EE 
8 hysteresis and | * g . È g 
8 s eddy currente—| a g 3 2 1 3 3 8 8 
as — in dD) a | Bg |B tx 
828 In watts. In . a3 = 888 8 33 88 
2 0 =] Qa 8 
1 45 4°5 2'5 | 935 | 92:7 | 90:7 | 85] 55 
15 65 43 2°4 | 937 | 93:0 j| 910] 851] 55 
2 80 40 23 | 94'2 | 93:5 | 915 | 860| 53 
3 105 3°5 22 | 946 | 94:5 | 926 | 872 | 53 
4 120 30 22 | 95:1 | 94:7 | 938 | 89:8 | 53 
5 125 _ 25 22 | 95°4 | 952 | 944 | 905| 50 
6 144 2'4 2'1 | 956 | 953 | 946 | 907| 50 
7 160 2'3 2'1 | 95°83 | 956 | 948 912 50 
8 176 22 21 | 95:8 | 95°7 | 949 | 91:3 50 
9 189 2˙1 2'1 | 95°9 | 9658 | 95:1 | 91°7 | 50 
10 200 20 20 | 96:2; 959 95:3 | 92:2; 5&0 
12°5 240 1:9 20 | 96:2 | 96:0 | 95:5 | 92°5 | 50 
15 270 18 20 | 963); 96:1 | 95°7 | 929| 50 
20 340 17 19 | 96:4 | 96:3 | 960 | 934 | 50 
25 400 1'6 19 | 96:6 | 96:4 | 962 | 93°5 | 50 


Previous to obtaining the above data exhaustive experi- 
ments were carried out in order to ascertain the tempera- 
ture which the transformers would attain when subjected 
to 24 and 48 hours’ continuous working on full load. 
The results of these experiments proved conclusively that 
the transformer might bə run overloaded up to 50 per 
cent. for a period of one to two hours without heating 
up to a dangerous degree. The temperature of the coils 
and cores during the prolonged teste—which were carried 
out under designedly unfavourable conditions, ventilation 
being purposely suppressed—increased rapidly at first, 
then very slowly, until after about 30 hours, in the case 
of the larger sizes, it had reached its maximum of 50deg. 
to 60deg. C. above the temperature of the surrounding air. 

The transformers designed for primary potentials up to 
5,000 volts are provided with special bobbins to support 
the windings which are manufactured and impregnated 
by the Helios Company. In the case of the transformers 
designed for higher primary potentials no special bobbins 
are employed, the coils themselves being insulated with 
mica, micanite, and tape. A perusal of the above table 
will show that the copper and iron losses of these trans- 
formers are higher than those of English types. One 
reason of this will be the system of interleaving the 
plates in groups instead of individually, as is the English 
practice. 


METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, ETC.* 
BY ERNEST KILBURN SCOTT, A. M. I. O. x. 


(Concluded from page 797.) 


Thomson-Houston Fuse. — The British Thomson-Houston 
Company use a somewhat similar arrangement, the fuse wires 
being stretched tight between two fuse blocks, and each wire 


Paper read before the Northern Society of Electrical Engineers, 


Ferranti Vil Fuse.—One of the most ingenious devices for 


suppressing high-tension arcs is the Ferranti oil fuse. This con- 


sists of è rectangu 
depth of several inches. It is divided lengthways into two com- 


lar porcelain vessel containing resin oil to a 


rtments, and in each there is a spring which, when at rest, has 
its free end resting on the bottom of the vessel. To set the 
fuse, the free ends of the two springs are raised up until they 
are clear of the oil, fuse wires are attached from terminal to 
terminal, their middle portion resting on the dividing porcelain 
partition, as shown in Figs. 16 and 17. Naturally, when an 
excess current passes, the wire melts, releasing the two springs, 
which plunge down through the oil on both sides, and thus put 
out the arc. This arrangement will satisfactorily break 500 
amperes at 5,000 volts, and it forms one of the most important 
details in the successful Ferranti switch panel. It may be 
mentioned that on the Continent, for extra high-tension 
switches, it is quite the usual arrangement to make the final 
break under oil. Water can be and is employed, but oil is best 
if care is taken in its selection. Something, for example, in 
the nature of cottonseed or linseed oil rather than the resinous 
variety. l 

Verity and Steele’s Oil Fuse.—A high-tension fuse has been 
recently introduced by Verity's, Limited, which is more or less 
on the lines of Mr. Ferranti’s device, in that the broken end 
of the fuse wire is submerged in oil, gravity taking the place of 
the springs used in the original ape: The 50-ampere size is 
shown in Fig. 18, from which it be seen that the fuse wire 
is passed through a U-shaped glass tube. On excess of current 
the wire fuses in air at the point C (the opposite end, B, being 
thickened up by having an extra strand wrapped round it), and 
the tube with the oil in it immediately drops, the broken end 
of the fuse wire being drawn under the oil at double the rate of 
travel of the tube. 

ing-Back Fuse.—A somewhat similar idea used in America 

is shown in Fig. 19. The fuse made of sheet metal is in a state 
of tension between two hinged terminals, which are pulled a 
by springs. Around the central portion of the fuse the porcelain 
blocks are recessed so as to provide an air chamber, which is 
vented through the hole in the upper block. As the fuse loses 
its tensile strength at a low red heat, it is pulled apart almost 
before the mal has had time to melt, with the result that very 
little of the metal is volatilised. 

Shunted Fuse Working by Gravity.—The writer has s 
a combination of the shunted fuse with this springing back of 
the terminals. The arrangement is shown in Pig. 20 applied 
to a high-tension transmission of power line. The heavy fusible 
alloy which ordinarily carries the greater portion of the current 
is plugged in between the two lower terminals, whilst the shunt, 
consistingof a fine copper wire, connects the two upper terminals. 
These are hinged and weighted, so that directly the copper wire 
melts by having the main current shunted through it they fall 
back into the dotted position. Any arcing that may occur will 
soon go out, because the hot air tends to make it rise, as in the 
exceedingly simple but effective Siemens and Halske lightni 
arrester, which works entirely by the arc creeping up the curv 
arms and gradually lengthening until it flickers out. 


Non-Arcina METALS, ETC. 


The perfect non-arcing metal would be one having no 
resistance, for then there would be no heating of the final 
pre of contact, and consequently the arc would not start. 

his is of course impossible, and therefore the term non- 
arcing metals is always taken to mean metal which on com- 
mencing to arc gives off a vapour which forms an exceedingly 
high resistance, 

The Wurts Non-Arcing Arrester. — As the result of most 
exhaustive researches Mr. Wurts found that certain particular 
metals and combinations of metals—the most important being 
zino and antimony—gave a non-arcing effect when the distance 
between the metal was only 1-32in. ve Fig. 21). Various 
explanations are offered to acoount for this non-arcing pro- 

rty, but the one most generally accepted is that the metals 
Immediately produce a non-conducting oxide vapour over which 
the current cannot pass. It has been thought that besides the 
non-arcing property of the alloy, the considerable mass of metal 
which is necessary for the rollers has a beneficial effect in cooling 
off the small arcs 1 A pecaliar feature in connection 
with the device is that if the spar capa ate long, say zin. each, 
most vicious 5 occur, pro e e oxide 
vapour has a much better chance of being di . Although 
originally introduced for the purpose of being applied to 
lightning arresters, it involves a principle of suppressing arcs 
which the writer believes will some day have a much wider 
application. In the discussion on Mr. Byng’s paper before the 


ested 


‘Institution of Electrical Engineers, the writer suggested the 
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application of the idea to switches, and it is interesting to note | conductors, for extra large current the rollers are used as a 
that this has now been tried with satisfactory results. final break to an ordinary switch of the hatchet pattern con- 
Miiller Non- Arcing Switch.—Mr. H. Müller, of the Elektrici- | nected to the same cam which actuates the rollers. 

täte Aktiengesellschaft (late Schuckert and Co.), has designed 

a high-tension switch for alternating current in which the Wurts 
non-arcing device is introduced. It consists of 16 small rollers 

(see Fig. 22) of non-arcing metal, having spaces of Imm. to 


(Fie. 17.—Ferrant! Oil Fuse, Small Size for Transformers. 


i POT COVER 


Fie. 16.—Ferranti Of] Break Fuse. Fie. 19.—8pring Back Fuse: 


Izmm. between them. When the switch is made, a cam comes Aluminium, Platinum, etc.—Experience with aluminium has 
between the two sets of rollers and forces them all into contact, | been so favourable that it is now used almost exclusively for 
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Fic. 20.—Shunted Fuse for Tradamission of Power Line. 


at the same time rotating the rollers slightly, causing new faces | nigh-tension fuse wires in America, and it is possible that this 
to be brought into contact and rubbing off any oxide which may | preference may be due to its forming a non-arcing oxide. Ina 
have been produced. These switches will break 6,000 volts ] power-transmission line in South California, working at 55,000 


Y 
. 


~~ 
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id. 21.—Wart’s Lightning Arrester. Fig. 22.—Diagram of Muller Switch. 


with very slight sparking, and they have been in use for some | volts, the fuse wires are of No. 20 gauge pure aluminium wire. 
time in the municipal lighting station at Nurnberg, working | They are 3ft. long, and run through wooden tubes, on the 
with 2,000 volts 150 amperes. As the rollers are not very good | ends of which hatchet contacts are fixed, which can be quickly 
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removed for re-fusing. On another plant working with 10,000 
volts an aluminium fuse wire about lft. long is stretched 
horizontally, the wire being surrounded by a soft rubber tube. 
When the fuse goes, this tube drops by its own weight, carrying 
With it the molten metal and giving a clean break. 

It is interesting to note that some metals do not readily 
oxidise with an arc. Platinum oxides, for example, can only 
be made ‘by the wet poo and they are at once dissociated 
by the application of heat. Platinum is thus in a sense a non- 
arcing metal ; ita efficacy when used as the final breaking point 
of switches, etc., is well known. 


CONCLUSION. 

_ Many suggestions have been made which have not been put 
into practice ; thus one idea is that the fuse wire should have 
attached to it a small cap which will explode when the wire 
melts and thus dissipate the metallic vapours. Another sugges- 
tion is that the wire should be covered with some material 
which would combine with the metal to form a heavy insulating 
gas. It has also been suggested that the fuse be surrounded by 
carbon dioxide gas, which ordinarily will not support combus- 
tion. This would not be much good with the electric are, 
however, because we know from experience that an enclosed 
arc or semi-enclosed arc“, as it really is, burns well in an atmo- 
ore consisting mainly of carbon dioxide gas. In 1894 Mr. 
J. Sachs ‘suggested burying the fuse wire in a chemical salt, 
which would combine with the metal of the fuse when heated. 
‘Something of the sort might be done, but there would always 
be the danger that its carrying capacity might be lessened, due 
to the salt attacking the metal when it was only warm. 


A curious development of the difficulty in dealing with the 


large amounts of current at extra high voltages on transmission 
of power lines is the ins eel to do away with safety devices 
altogether. It has long been known that certain types of alter- 
nators could be so designed that they would withstand consider- 
able overloading without showing evil effecta. It appears that 
American engineers are now going further in this direction, and 
actually designing multiphase alternators for transmission of 
power work with the sole idea of their being able to withstand 
short-circuiting, so that when a fault occurs on the line a large 
current is passed sufficient to burn it out. The change is not 
so drastic as appears at first sight, because the writer under- 
stands it has been the practice in this city for some time to burn 
-out a fault on the underground continuous-current cables. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
vf a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
Jwe shillings for every other answer we print. The answers 
to any question should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 

: wy eketches (which must be in ink) sent in is considered 
y ‘hen marking the relative values of these answers. All 
f. rue must be carefully written to prevent mistakes as 
to -eymbols,-and all loose sketches should be signed by the 
au Wer. The matter should be written on one side only of 
the ‘paper. Questions may be sent at any time. 
| QUESTIONS. 

Stato ‘the euuses of injectors refusing to work properly, 
aad the points to be considered in selecting the proper 
uae.—A. B. 

In a shop where drum armatures (with bars and end 
gamectors) are often brought in for overhaul and repair— 
n \webe rewinding—what is the best method, or methods, 
fo T llocalising defects, particularly that of short-circuited 
oo ils or of wrong connecting, before opening up ? — 
Al WATURE. 


281. 


282. 
c 


ANSWERS. 

Question No. 225.—Discuss the advantages and disadvantages 
of t eem-driven and electrically-driven balancers for the 
thre wire system of a small electric lighting undertaking. 

[The lett two answers are considered of equal value.— 

Ep. E. 1 39 

Answe rs No. 225 (awarded 7s. 6d.).—To answer the 
above q estion, it is desirable that the function of a 


* As th e appears to be some misconception on the point, it 
may be m vwitioned that an entirely enclosed arc will not work 
satiefactori hy. Directly every particle of free oxygen has been 
burnt up, t e rcarbons begin to pump violently and a steady arc 
is oub of 1 be guestion, however much the mechanism may be 


adjusted. 


balancer and its relative size, ree with the rest of 
the plant, should be considered. The balancer of a three- 
wire system is for the sole purpose of keeping the volts 
constant on both sides of the system. This can be accom- 
plished by having a generator in each half of the system, 
and connected in the middle by the third wire (as shown in 
Fig. 1). The machines are constructed to give half the voltage 
of the outers, and a current-carrying capacity equal to the 
‘maximum out-of-balance current likely to occur in practice. 
This current is always a very small percentsge of the total 
station current, say 10 per cent. ; thus the balancer pi a 
sents but a small portion of the plant. In the early days 
of the three-wire system the balancers were driven by a 
‘separate steam-engine. This proved to be very uneconomical, 
as small steam-engines are very bad as regards steam con-: 
‘sumption and require great attention. e only possible 
advantage the steam-driven balancers would have is that 
‘they could be used for running a very small load indepen- 
‘dently of the main generators. This, however, would not 
‘hold good if secondary batteries were used in conjunction 
‘with the main generators, which is generally the case. The 
‘electrically-driven balancer has the advantage of not requir- 
‘ing a wasteful steam-engine to drive it; it is automatic, 
‘and requires very little attention. As usually constructed, 


CIRCUITS 


FIG. 1. 


it consists of two shunt-wound machines identical in size 
mechanically coupled together. The action of the machine is 
as follows: When there is no out-of-balance current—i.c., 
when the same number of lamps are alight on each side of the 
system the armatures of the machine revolve as unloaded 
motors, and only take sufficient current from the main 
generators to overcome the internal losses. If more load 
is put on one side than the other, it tends to make the volte 
drop. Directly this happens, one of the balancer machines 
acts asa generator, and keeps the volts up by supplyin 
the necessary out-of-balance current. This action can, o 
course, occur at either side of the system. It will be 
noticed in the figure that the connections of the shunt 
fields are at the opposite side of the system to the machines 
they belong to, the reason for this being that the machine 
whioh is acting as motor gets the weaker field owing to 
the drop of volts on the opposite side acroas the Feld 
winding. This makes the armature revolve somewhat 
faster, and consequently the volts are kept at the normal 
value with greater ease. It is usual to have, in addition, a 
shunt-regulating switch and resistance in the fields to keep 
the volts absolutely constant at all loads. For running the 
machines up to speed a starting switch and resistance is 
necessary.—F. W. 

Answer to No. 225 (awarded 78. 6d.).—It ia probably 
understood that the electrically-driven balancing set need 
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only comprise two machines, and that either is large 
enough, eo that when running as a motor it can drive 
the second as a dynamo for the output required. The 
machine running as a dynamo is absorbing power from one 
side of the three-wire system which is given up to the other 
side, which is more heavily loaded. Four reasons may be 
specially assigned to the employment of electrically-driven 
balancers in preference to steam driven balancers. 
These are as follows: (1) Space occupied by the former 
set, comprising only two machines, without an engine, 
is less. (2) Cost of the former is considerably “lass 
even after allowing for the extra size main generating 
plant required to supply necessary power for the motor 
of balancer. (3) The former is very nearly self- 
regulating with variation in the balance of load. This 
is best understood by referring to the accompanying 
sketch, which shows how the field magnets are usually 
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coupled up. It is easy to see that if an increase of 
load occurs on the side marked B, there will be a larger 
drop of volts in the armature of the dynamo half of the 
balancer ; therefore, there will be fewer volta across the 
field magnets of the motor side, which will cause the motor 
to speed up, driving the dynamo faster, and this in its turn 
will carry more load. Thus we have an automatic com- 
pensation for the heavier load. (4) Lastly, there is an 
advantage in the efficiency. The steam consumption is 
considerably greater in a small engine such as would be 
used to drive the balancing set. ft may be as much as 
50 per cent. greater than that for the main steam dynamos 
in the station, from which the motor would primarily derive 
its power. It is true that there is the loss in the conversion 
of the mechanical power into electrical power in the main 
generator, again irom electrical power into mechanical 
power in the balancer, but these losses together would not 

robably fall below [10 + (174 of 110)], or, say, 30 per cent. 

hus there is a distinct gain in favour of the electrically- 
driven balancer. The disadvantages may be dismissed in a 
word. For very light loads (as during daytime) the steam 
balancing set could be run alone, but for the motor-driven 
set, of course, it would also be necessary to run at least one 
of the large steam generators to supply the motor part of 
the balancer.—D. P. 


Answer to No. 225 (awarded 6s.).—The relative merits 
of steam-driven and electrically-driven balancers for a small 
station in most cases are in favour of the former, for the 
following reasons: In a small station the all-day load is 
usually very small, and the mains are supplied most 
economically by means of storage batteries, one on each 


side of the three-wire system, no balancing, other than that 
done by. the batteries, being required. These batteries, in 
a station having only from 3,000 to 5,000 8<c.p. lam 

connected, need only be large enough to supply t 

lighting between midnight and the time when the 
ordinary lighting hours commence. At the time of 
heavy load the balancing is effected by steam-driven 


‘dynamos, which in the daytime are utilised for charging 


the batteries, being wound to give a suitable voltage for 
that purpose. It will be at ouce seen that the above 
arrangement is a most economical one, as a small station 
is scarcely ever put down without accumulators, and as 
these need not be of large capacity the charging is best 
done by two small steam-driven dynamos, and as these 
dynamos are seldom or never employed for charging except 
during the day, they are available for use as balancers 
during the hours between dusk and midnight. Using 
electrically-driven balancers is very economical in a large 
station, where a usual practice is to mount, all on the same 
spindle, the balancing maehines and the boosters for cell 
charging, the balancers being compound wound and acting 
automatically, alternately as dynamo or motor, the machine 
on that side of the system which is at the higher voltage 
acting as a motor to drive the other machine as a gene- 
rator, raising the voltage on the low side of the system. 
When charging in hours of light load, the balancers are run 
off the bars as motors and used to drive the boosters, which 
are mounted on the same spindle. In some cases, where it 
is necessary to use the balancers, as balancers, at the same 
time as the boosters are required for cell charging, a motor 
(or sometimes two motors, one on each side of the system) 
is coupled to the same common shaft as the balancers and 
boosters. The economy of this arrangement disap 
when the station is too small to justify running one of the 
larger units through the day at full load, the arrangement 
of steam-driven balancers, without boosters, being much 
better practice, saving greatly in capital outlay for plant, 
and very considerably in working expenses.—R. M. W. 


Question No. 226.—Explain the construction and action of 
M. Leblanc’s amortisseur (alluded to in Prof. S. P. 
Thompson’s inaugural address to the Institution of Elec- 
trical Engineers on Nov. 16). 

Best Answer to No. 226 (awarded 108.).— The Hutin and 
Leblanc circuits amortisseur, or “damping circuits,” 
consist essentially of any closed circuits so placed that the 
alternating current in the armature can induce eddy 
currents in them. The poles of an alternator having solid 
in place of the usual laminated pole-pieces fulfil this con- 
dition to a certain extent, but since only those eddy 
currents which flow in a direction parallel to the armature 
conductors are fully effective in the way explained below, 
M. Leblanc confines them all to that direction by making 
the poles laminated and placing a number of solid copper 
bars in slots or holes just within the polar face and con- 
necting them all together at the ends by two massive 
copper rings (see Fig. 1). The number and size of the bars 
is not of much importance, as the effect is almost the same 
whether a few bara of large section or a larger number of 
amaller bars be used, the total weight of copper remaining 
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the same. M. Leblanc uses about 14 to 2 times as much 
copper in the amortisseur winding as in the main armature 
winding. This can be done without greatly increasing the 
cost of the machine, as the weight of armature copper i 
not usually a serious item. 
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The action of the apparatus is complicated, but it may be 
ra ig perhaps sufficiently though not very fully, as 
follows : eee that two alternators are running in 
parallel, and that from some cause one of them slows down 
slightly. The magnets of the slow machine will now be 
cutting the 1 flux, which exists opposite each 
armature coil, due to the alternations of the armature 
current. The rate at which this cutting goes on is equal 
to the difference between the periodicity of the armature 
current and (number of net poles x revolutions of 
magnets per minute = 120). This will induce heavy eddy 
currents in the amortisseur winding, which will, just as in 
the case of ordinary squirrel-cage non-synchronous motors, 
produce a drag on the magnets, tending to bring them up 
to synchronous speed again, and so distinctly reducing the 
likelihood of the machines falling out of step. The same 
self-righting effect occurs, of course, when the speed of one 
engine rises above that of the other. This property of the 
amortisseur makes it unnecessary to be very particular 
about getting the speeds of two alternators exactly 
alike before switching them into parallel. In the 
case of the particular test mentioned by Prof. 
Thompson — viz., two alternators running in parallel 
and the excitation suddenly cut off from one of them, 
whilst at the same time steam is cut off from the engine 
of the other—the action is somewhat as follows: The 

ed of the excited machine (engine giving no power) 
falls slightly below synchronism. Eddy currents are 
induced in the amortisseur by the cutting of the flux pro- 
duced opposite each armature coil by the armature current. 
The interaction between the armature current and these 
eddy currents keeps the magnete running round. The 
magnets being fully excited induce almost the normal 
voltage in the armature winding. At the same time, the 
magnets of the unexcited alternator will be running at a 
speed slightly above synchronism. Eddy currents are induced 
in the amortisseur, which magnetise the magnets in such a 
way that the machine acts as a generator, supplying current 
both for the lighting and for driving the other alternator 
and its engine. The current required for this last purpose 
would probably be considerably in excess of the normal 
full load of the machine, so that the overload that has to 
be carried by the armature of the other machine is very 
great. Even if steam were left fully on both engines the 
results would be much the same as the above, because, 
unless the engines are specia!ly well governed, the fact that 
a heavy overload was being generated in one machine and 
very little load in the other would cause the necessary 
difference in speed between the two machines. The use of 
the amortisseur winding slightly reduces the efficiency of the 
alternator, as even when not ruaning in parallel with other 
machines there is always a certain amount of eddy-current 
loss going on in it. A description of the Champs Elyseé 
alternators referred to by Prof. Thompson will be found in 
L’ Industrie Electrique, Nov. 10, 1896, or the Electrical Engineer 
for Nov. 20, 1896, p. 580.—Q. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Hackney.—Thoe Electric Lighting Committee of the Vestry 
invite tenders for accumulators. Tenders by Jau. 2. Full par- 
ticulars in our advertising columns, 


Barnes.— The Urban District Council invite tenders for the 
supply and erection of boilers, steam dynamos, switchboard, 
storage batteries, cables, etc. Tenders by Jan. 9, 1900. 


St. Panoras.— The Vestry invite tenders for condensing plant. 
Specification, etc., can be obtained ab the Electricity Department 
Offices, 57, Pratt-street, Camden Town, N.W. Tenders by 
Jan. 9, 1900. 

Nowecast'e-upon-Tyne.—The New Tramways Committee of the 
Corporation invite tenders for one 2,000-h.p. generator required 
early in 1901. Tenders by Jan. 16. Particulars in our advertise- 
ment columns. 

Bedferd.—The Electric Light Committee invite tenders for the 
supply of one 420-b.h.p. inverted compound double-acting engine 
and one 250-kw. alternator. Tenders by Jan. 5, 1900. Full par- 
ticulars in our advertisement columns. 


Barking Town.—The Urban District Council invite tenders for 
the supply and erection of two continuous-current transformers 
and ewiteh gear and underground cables and roadwork. Tenders 


by Jan. 23, 1900. Full 
columns. 


Bermondsey.—The 3 in vite tenders for 8 
supply, and erection of a dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced-draught appliances 
Tenders by Jan. 13. Particulars in our advertising columns. - 

Salford.—The School Board invite tenders for the electrie 
lighting of their new schools in Grecian-strees North, Lower 
Broughton. Specification, etc., may be obtained from Mr. 
Ogilvie Duthie, Chapel-street, Salford. Tenders by Jan. 8, 1900. 

Glasgow.—The Corporation invite tenders for cast-iron cable 
tunnel, water-storage tanks, travelling crane for outside coal 
storage, mechanical stokers, coal and ash conveyors, and steel 
flues for the Corporation tramways. Tenders by Jan. 8, 1900. 
Full particulars in our advertisement columns. 3 

Newoastle-upon-Tyne, —The Corporation invite tenders for the 
laying down in Newcastle of about 11 miles of double-line tram- 
way, the rails and fastenings and the poles being supplied by the 
Corporation. Tenders by Jan. 24, 1900. Specifications, etc., may 
be obtained ab the office of the City Engineer, Town Hall, New- 
castle, after Jan. 3. 


Tan © Wells.—The Corporation invite tenders for the 
enlargement of their central electric lighting station, adjoining 
the South-Eastern Railway Goods Station, at Tunbridge Wells, 
to be carried out under the superintendence of and in accordance 
with drawings pre by Mr. C. H. Strange, A R. L B. A., of 
Tunbridge Wells. Tenders by Jan. 15, 1900. Specification, etc., 
may be inspected at the Town Clerk’s Office at the Town Hall. 

Birkenhead.—The Corporation invite tenders for constructing 
and erecting a new electricity generating station in connection 
with the electric tramways in Craven-street, Birkenhead. Plans, 
etc., may be obtained from Mr. C. get le i A. M. I C.E., 
borough engineer and surveyor, Town Hall, Birkenhead, upon 
deposit of a sum of £3. 3s., which will be returned upon receipt 
12055 Corporation of a bona fide tender. Tenders by Jan. 16 


pai ticulars appear in our advertising 


ford. — The Urban District Council invite tenders for the 
supply and erection of water · tube boilers, with fittings, econo 
miser, feed pumpe, etc ; pipework, etc., in engine and boiler 
house ; two 200-kw. and one 100-kw. steam dynamos and motor 
boosters (vertical enclosed high-speed engines); storage batteries; 
main switchboard and connections ; overhead 15 ton engine-room 
travelling crane ; underground mains, conduits, and work for 

rivate and public lighting; arc lamps and poste; and station 
lighting Tenders by Jan. 20, 1900. Full particulars in our 

vertisement columns. 

Melbourne (Victoria).—The Corporation invite tenders for the 
supply and delivery of the necessary plant, and the superin- 
tendence of ite erection, and of the carrying oub of the work in 
connection with the electric lighting of the city, to specifications as 
follows: (1) boilers (dry- back or water-tube type, with superheaters) 
and econcmiser ; (2) steam-engines, dynamos, equaliser, booster, 
and switchboard ; (3) feeders, mains, and arc light leads, with all 
bitumen or insulating material; (4) accumulators. Specifica- 
tions, etc., can be obtained from the Agent-General for Victoria, 
15, Victoria-street, Westminster, London, S. W., on and after the 
28th instant, on payment of EI. ls. for each specification, to be 
returned on pb by the Corporation of a bona fide tender. 
The specifications and drawings may be seen at (but not obtained 
from) the office of Dr. Alex. W. Kennedy, 17, Victoria-street, 
Westminster, London, S. W. Tenders by oh 1, 1900. Full 
partioulars appear in our advertising columns. 


RESULTS OF TENDERS. 


Glasgow.—The Tramways Committee have recommended for 
acceptance the tender of the National Conduit and Cable Compan 
for a supply of electric feeders for the municipal tramways. Ib 
reported that the amount of the tender is £151,000—£10,000 less 
than the lowest British price. 


Shoreditch.—The Vestry have received the following tenders 
for the construction of two underground transformer stations in 
Great Cambridge-streeb and Queen’s-road respectively: W. 
Griffith, Hamilton House, Bishopegate-street, Queen’s-road £1,061, 
Great Cambridge street £1,029 (accepted); J. Dolman and Co., 
Queen's- road £1,240, Great Cambridge- street £1,200. 


BUSINESS NOTES. 


Boston Lighting.—The Town Council have sealed their appli- 
cation for a provisional order. 

Ediabargh.—It is proposed to increase the salary of the resident 
electrical engineer by £150 per annum. 

Cambridge Trams.—A motion approving the Town Counoil’s 
tramways scheme was carried last week. 

Hull Trams.—The traffic returns for week ended Dec. 23 were 
£710. The total receipts from July 5 were £16,257. 

Bath Lighting.—Tho Electric Lighting Committee record that 
they are getting very large demands for extra supply. 

Reading Trams, — The tramway extensions and equipment 
under the proposed Bill are estimated to cost £135,000. 

Hurst Trams.—The District Council have sealed their memorial 
for a provisional order. The estimate is £13,533. 2s, 9d. 

Limerick Lighting.—We understand that Mr. J. Enright has 
been appointed consulting electrical engineer to the Council, 
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Pwllheli Lighting.—The Town Council have sealed. a memorial 
to the Board of Trade for an electric lighting provisional order. 

Buxten.—Mr. Edward Calvert has been appointed resident 
electrical engineer by the Urban District Council at a salary of 
£200 a year. 

Wrexham Lighting.—The Town Council are applying to the 
Public Work Commissioners for a loan of £20,000 for electric 
lighting purposes, 

Dunstable. —The Town Council have decided not to allow the 
erection of further telegraph posta, and that in future wires be 
placed underground. 

Bedruth Trams.—The Urban District Council have decided to 
consend to the scheme for the proposed tramway between 
Camborne and Redruth. 

Removal.—The Western Electric Company have removed from 
their offices at 79, Coleman-street, E.C., to Bridge-chambers, 171, 
Queen Victoria-street, E.C. 

Baabery Lighting.—The Town Council have accepted the offer 
of the Electrical Power Distribution Company, Limited, for the 
lighting, erection of works, etc. 

Bourmemouth.—The Town Council are makin 
Tunbridge Wells and Southport as to the action tak 
promoting local telephone systems. 

Whitechapel.—The electric light was officially turned on on 
Thursday last. The generating station is not yet completed, and 
a temporary building is being used. 

Lianelly.—The Borough Council have decided to granb per- 
mission to the National Telephone Company to erect four more 
telephone poles in Furnace-road, Burry Port. 


enquiries of 
en by them in 


Peeblies.—The County Council have an agreement with 
the National Telephone Company, Liulral, for telephone con ; 
nection at Peebles police office, for a yearly sum of £7. 10s. 

Greyden.—On Thursday last week Colonel W. Langton Coke, 
MI.C.E., held an enquiry into the County Counoil’s application 
to borrow £25,000 for the extension of the electric light to Norbury. 


Bradford Trams. The traffio returns for week ended Dec. 24 were 
as compared with £277 for the corresponding week in 1898, 
pe = inorease of £95. Total receipte for the year were 


Oban Lighting.—At the next meeting of the Town Council it 
will be proposed that the whole Council be appointed a commit 
6 convener, to deal with the electric lighting o 

rgh. 


£372, 
being 


Brownhills Trams.—The particulars of the proposed Wolver- 
hampton, Essington, and Cannock Chase Junction Railway, in so 
far as it affecte the Urban District Council’s district, are being 
considered by the Council. 

Accident.—Three men suffered a severe electric shock on 
Friday while removing a transformer at the electric light sub- 
station at Bolton. One of them died; the others had to be 
removed to the infirmary, where a second death occurred. 

Southampton Trams. Ab last week’s Town Council meeting 
the way the tramway had been relaid between Proapect-place and 
the Ordnance Office was referred to, and the Tramways Committee - 
was requested to bring up a special report on the subject. 

Winchester Lighting.—We learn that the Winchester Eleotric 
Light and Power Company, Limited, are now to wire 
consumers’ houses. free of charge in consideration of customers 
paying an extra charge of jd. per unit for current supplied. 

Basingstoke Lightiag.—The Town Council have sealed the 
memorial to the Board of Trade with reference to the Basingstoke 
electric lighting provisional order, and have adopted the borough 
surveyor’s ap mate statement of expenditure of £14,000, which 
will be deposited with the memorial. 

Halifax Trams.—The traffic returns for week ended Deo. 24 
were £576, as compared with £314 for the corresponding week in 
1898, being an increase of £262. The total receipte from April 1, 
1899, are returned at £22,794, as compared with £6 853 from 
June 29 to Dec. 24, 1899. 

Lee 4 Trams.—It is reported that the starting of the eleetric 
cars on the Headingley and Chapeltown route has been definitely 
fixed for the first Thursday in the New Year. The new engine ap 
the power station is already being used for supplying the current 
on the Roundhay and Kirkatall lines. 

Liverpool Trams.—The traffic returns for week ended Dec. 16 
were £6,048, as compared with £6,050 for the corresponding week 
in 1898, being a decrease of £7. The total receipts for the year 
were £343,941, as compared with £303,008 for the corresponding 
year 1898, showing an increase of £40,933. 

1 Overhead. — The traffic returns for week ending 

Dec. 24 were £1,442, as compared with £1,439 for the corresponding 

week in 1898, being an increase of £3. The total receipts for the 

half year were £41,812 as compared with £39.818 for correspond- 
ing half year of 1898, showing an increase of £1,994. 

Trams. — The traffic returne for week ended 

Dec. 23 were £4,273, as compared with £4,144 for the corresponding 

week in 1898, being an increase of £129. The total receipte for 

the year were £212,055, as compared with £193,388 for the corre- 
sponding year 1898, showing an increase of £18,667 

Clitherce Telephenes.— A letter from English Industrials, 
Limited, asking for support to their application for a telepbone 
license and for wayleave facilities has been referred to a committee, 
consisting of Councillors Garnett, Weeks, and Alderman Parkinson, 
i are to communicate with Darwen and to acb in concert with 
them,. . . | . ee ee 


Blackpeal and Fisetweod Trams.—The trafie returns. for 
week ended Dec. 23 were £122, a» compared with £232 for: the 
corresponding week in 1898, being a decrease of £10. The total 
receipte for the year were £20,083, as compared with £14,259 for 
the corresponding year 1898, showing an increase of £5,824. 

Wireless .—A Central News telegram states that 
the United States Navy Departmeat, after austive experi- 
mente, has decided not to employ the Marconi system of wireless 
telegraphy in the American navy. The department officials 
arly they can themselves perfect a system equally gooc, if not 

tter. 


Barnsley Lighting.—The delay in the electric lighting of the 
town is attributable to the fact that the buildings of the sbaton 
are not finished. The machinery has been delivered, and can be 
at once set to work as soon as the buildings are ready to receive 
it. It is expected that in three or four weeks’ time the light will 
be switched on. 

Appointments Vacaat.—The British Electric Traction Com- 
pany require a district) superintendent for South Wales.—The 
Electricity Department of the Corporation of Bolton invite. 
cations for a foreman cable jointer at £2. 10s per week, and a cable 
jointer ab £2 per week. Particulars of these and other vacancies 
appear in our advertisement columns. 

Paddingten.—Abt the last meeting of the Vestry a memorial 
from consumers of electric current in Hyde Park Ward complain- 
ing of the repeated failure of the Metropolitan Electria Supply 
Company to carry out ite contract, and prayin the Vestry to pat 
presgure upon the company to ind uoe it to fulfil ite engagements, 
was referred to the Electric Lighting, obo., Committee. 

Brush Eleetrical Engineering Ce.—We have received frem 
the above Company their small diary for 1900, which is so largely 
circulated among electrical engineers in this country. diary 
in question is not arranged to give electrical information. The 
diary being of an e ingly handy form, however, reminds its 
users that the Brush Company are pleased to give such information. 


Personal.—Mr. C. P. Sparks, the chief 5 to the County 
of London and Brueh Provincial Electric Lighting Company, 
Limited, has been appointed consultiag to the Bourne- 
mouth and Poole Electricity Supply Company, Limited.—Mr, H. 
Wynne, signal superintendent of the Highland Railway, has been 
appointed chief signal and electrical engineer on the New Zealand 
Government Railways. 

Moreeambe.—Sanction has been obtained to the loan of £5,000 
for a refuse destructor—£200 of this amount is to ba apportioned 
to electric light account. The engineer has been instruated to 
furnish each member of the committee with a copy of a report of 
cost of supplying the West End Pier Company with current. The 
engineer reports that a sum of £839. 12s. Sd. has been collected for 
lighting charges duing the past month. 

Sunderland Lighting.—Mr. Edward White has been appointed 
station superintendent of the Dunning-street electric supply 
station. Mr. J. F. Moore, mains superintendent, has been given 
the additional responsibilities suggested by the electrical engineer 
and an increase of £50 per annum in his salary and additional 
advances of £13 per annum for four years. The wages of the 
janior clerk, wireman, and storekeeper havo also been increased. 

Keighley.—The Town Council have approved estimatea for the 
new electric works, which include buildings, £5,000 ; engineering 
and contingencies, £3 146 ; cablea, including road work, £8,000 ; 
meters and house connections, f2. 500; and a ares sum for 
and engines, making a tatal of £45,000. The question of 
acquiring the rights of the e Tramways Company, or of 
supplying them with electricity, has been shelved for 12 months. 


Beddgelert Licht Railway.—Mr. G. A. R. Fitzgerald and 
Colonel Boughey, C. S. I, with Viscount Emlyn as secretary, have 
held an enquiry into the proposed Rhyd-ddu and Beddgelert light 
railway, promoted by the North Wales Narrow. Railway 
Company. The Commissioners announced ab the close of the 
enquiry they were satisfied with the evidence in support of the 
echeme, and would recommend the extension order to the Lords 
of the Treasury. 

Muddersfield.—Mr. A. C. Cramb, of Islington, has been 
appointed eleotrician · in arge and Mr. J. HAROT (of Halifax) 
junior electrician-in-charge. The number of consumers hae 
increased by 80 since the last report of two months ago, and the 
number of lamps connected by 5,778. During October the unite 
metered increased by 37,960, which ie equal to 55 per cent. as 
compared with last year, and during November by 38,312, which 
is equal to 41 per cent. 

Electric Ventilating.—We are informed by Messrs. Matthews 
and Yates, of Manchester, that in post offices all over the country 
their type of electric fans have been extensively used. They have 
also the custom of many other public bodies. An interesting 
feature in connection with the electric blower and exhaust manu- 
factured by this firm is that these have been used to asuist in the 
ventilation of many of the transporte which have carried the 
troops to South Africa. 

Newington.—The Vestry have accepted the proposal of the 
London County Council to advance a loan of £15,500 for the 
additional plant and machinery and extension of cables sanctioned 
by the Vestry in connection with the electric lighting undertaking. 
At last week’s Vestry meeting the quality of the electric | 
was made a source of complaint. It was also stated that 8 500 of 
the 10,000 lights to be provided by the Vestry had already beea 
connected to the consumers’ premises. 

Lighting.—Ab a special meeti: 


Oswestry of the Town Council 
on Friday, held to pass a resolution authori 


g an application to 


the Board of Trade for a provisional order to supply electricity 
within the borough, the Town Clerk advised the noil that it 
would not be wise in the circumstances to go to the expense of 
obtaining the order until the result of the Local Government 
Board enquiry was made known, and it was unanimously resolved 
that no further steps be taken for the present. 

Bromley.—At the last meeting of the Urban District Council 
a letter was read from the Post Office Telegraph Department in 
reference to the extension of the telegraph to Keston consenting 


do the conditions offered by the Council, that the poles were placed 


on the same side as the “iat te poles and in 8 to be 
spproved of by the Council. The Council have decided to dissent 
to the proposed electric extensions of the South-Eastern Metro- 
politan Tramways Company’s line from Greenwich to Catford. 


Hammersmith. —At the last meeting of the Vestry the Electric 
Lighting Committee reported a continued growth in the use of 
electric light in the parish, the maximam number of lampe alight 
ab one time being 21,926, including those in the public streete. It 
may be interesting to note that the value of the Vestry’s machiner 
used for the production of the light was £23,000. Ib is pro 
to refer to the Cartage Committee to consider and report as to 
5 ad visability of establishing a dust destructor in the near 
ature. 

Lancaster.—Ab the last meeting of the Town Council the sur- 
veyor submitted his estimates, amounting to £79,464, for con- 
struction of all the new tramways provided for in the Bill, includ- 
ing the ing of tramways 9, 10, 11, 12, and 18 for railway 
traffic, and intimated that if the heavy railway traffic to the 
county asylum were abandoned and tramways 9, 10, and 11 were 
constructed as passenger lines only, and tramways 12 and 14 not 
constructed, the amount would be £74,057. The estimates were 
approved. ` 
~ Guildferd.—The electric light. company at Guildford and the 

company are brothers in adversity, insomuch thst complaints 
ve been made against both to the Corporation. The fault with 
the electric light company is that they have allowed black smoke 
to issue from the chimney shaft, the excuse being that Welsh coal 
is practically unobtainable. The gas company are more serious 
offenders in that they have been distributing sulphuretted hydrogen 
to.their consumers. In both cases steps are being taken to remedy 
the defects. 

Twickenham.—A resolution binding the Distriob Council to 
apply to the Board of Trade for a provisional order empowering 
them to supply electricity has been rescinded, and the following 
carried instead: ‘‘That the consent of the Council be and the 


same is hered given the Edmundsons’ Electricity Corporation, 


Limited, or the Twickenham and Teddington Electric Supply 
Company, Limited, to their application to the Board of Trade for 
a provisional order to enable such corporation to supply electricity 
within the district of Twickenham.” 

Aberystwyth.—The amended system proposed to be adopted by 
the undertakers for the supply of electric energy is a centinuous- 
current direct supply ab a constant pressure not exceeding 440 
volts across the outer conductors of a three wire system, the inter- 
mediate conductor being, with the approval of the Board of Trade, 
connected with earth at the generating station, but insulated at 
all other parts. The mains will be triple concentric or in some 
cases three separate conductors, lead covered, steel armoured, and 
laid direct in the ground, The Public Lights Committee are now 
discussing the matter. 

Egremont Lighting.—The District Council bave decided to 
apply for a provisional order. Mr. J. Eowright, in his report, 
estimates the capital expenditure as follows: boilers engines 
dynamos with all accessories, and erecting, £3,300 ; switchboard 
and instruments and transforming apparatus and meters, £650 ; 
cables, including excavation and laying, £4,000 ; boiler and engine 
houses, land, £1,500—total, £9,450. He estimates the yearly expen- 
diture at £1,090, and the income as follows: 2,300 lampe wired at 
54d. per unit, £947. 158.; meter rents, £45; public lighting, 600 
8-c.p. lamps, £300—total, £1,292. 15s. 

Gelwyn Bay.—Abt the last meeting of the Urban District Council 
the engineer (Mr. William Jones) said, as to the proposed legal 

ings against the pier company, he had received a letter 

from the company to the effect that steps would be taken to 
prevent any nuisance from the dripping from the pier on to the 
enade such as the Council seemed to anticipate. The company 


would like to know whether and on what terms the Council would 


supply electricity to the pier for lighting purposes. In view of 
thie letter, the minute as to legal pr ings was referred back 
to the committee, and the Electricity Committee were requeated 


to deal with that part of the letter relating to the supply of 


electricity. 

Uxbridge.—At a recent special meeting of the Urban District 
Council a resolution was agreed to approving of Messrs. Kincaid, 
Waller, and Manville’s offer on behalf of the Uxbridge and 
District Development Syndicate, Limited, and expressing the 
Council’s willingness to consent to the application of the syndicate 
to the Board of Trade for a provisional order to supply an area 
including the Uxbridge urban district upon the condition that a 
formal agreement be entered into by the syndicate with the 


Council embodying the terms stated in the above-named letter, | 


and subject to the company formally agreeing to pay all costs and 
expenses incident to the preparation and completion of that 
agreement. 

Steck Exchange. — The Stock 5 Committee have 
appointed Jan. 4 a special settling day for British Eleotrie 
Traction sompen s further issue əf 15,000 ordinary shares of £10 
gach, fully paid, Nos. 60,001 bo 75,000, The committee fhave also 


special attention has been 
on these engines, which act directly at the cut-off of the high- 
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been asked to appoint a special settling day for 14,320 sharea of 
£3 each, £2 „Nos. 32,099 to 46,418, in Crompton and Co., 
Limited. The committee have ordered the undermentioned 
securities to be quoted in the official list : British Electric Traction 
Company’s further issue of 15,000 ordin shares of £10 each, 
fully paid, Nos. 60.001 to 75,000; W. T. Henley’s Telegraph 
Works Company’s further issue of 6,000 44 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 6,001 to 12,000. 


Hastings Lighting.— After Jan. 1, 1900, the presenb maximum 
price of 8d. per unit, plus 5s. per quarter meter rent, charged by 
tho Corporation for electric current, will be reduced to an all-round 
charge of 6d. per unit, plus 5s. per quarter meter rent, and special 
terms will be made for the supply of long-hour consumers at a 
considerably further reduced rate, the reduction amounting in 
some cases to more than 50 per cent. on the price of 6d. per unit, 
The Southern Electrical Installation and Wiring Company proposes 
to find all wires, cables, pendants, lampe, etc., ready to switch on 
the light ; the sole charge for the hire of the wires and fittings is 
ld. per unit of electricity used. The showrooms of the company 
are at 2, York-buildings, Hastings, and 33, Norman-road, Sb. 
Leonards, 

Cork.—Thursday in last week was the anniversary of the 
inau tion of the tram system in Cork. During the past 12 
monthe 1,200,000 passengers were carried on the line and the 
original number of cars has been increased from 18 to 28, In the 
private lighting there has also been a substantial daily addition 
of customers. In connection with the entire ligh of the publio 
thoroughfares, steps have been taken to bring the s @ to com- 
pletion with as little further delay as possible, and the generatin 
plant at the power-house has been enlarged to meet i 3 
requirements. Greater additions to the system are under con- 
sideration, necessitating the erection of a power - house for 
increased plant The company have been fortunate in being free 
of any serious accident during their first year. 


Eighteen Miles an Hour.—At the Hyde police court last week 
John Gibson, electric tram-driver, of Ashton-road, Denton, was 
fined £3. 12a. 6d. for driving a car in Manchester-road, Hyde, ab a 
rate exceeding eight miles an hour, and also with driving the car 
through the facing points ab the bottom of Market-street at a rate 
exceeding four miles an hour. A constable, who appeared as a 
witness, estimated the speed ab about 18 miles an hour, and he 
based it partly upon comparison with the speed of cyclists that he 
had purposely watched previously, and partly on the ground that 
he had seen a man run a quarter of a mile ina quarter of a minute, 
and he was sure he would not have been able to have caught 
defendant's car. It is to be hoped that that man got a medal, 
and the war authorities ehould certainly secure the services of the 
remarkably quick-sighted member of the force for the department 
of range finding. | . 

Copper.—The position of copper, says the Globe, is fast 

becoming an insecure one. The suspension recently of an 

American bank is chiefly due to a certain American copper 
combination. The impression which prevailed that this combina- 
tion wan in a position to control supplies over here has proved 
to be overestimated. Supplies from America, as we have already 
pointed oub, are coming over here in considerable quantities, and 
the returns at the end of the month will be scanned with the 
utmost interest, particularly by those who are interested in forth- 
coming flotations. The consumption of the metal here since 
January last has fallen off some 15 per cent., and has almost kept 
pace with tin, which has declined from £155 to £104 now. Ib 
must, uowever, not be forgotten that several fresh contracts will, 
ab the end of the year, have to be entered into, and it is possible 
that these may be the means of further sustaining the price. 


Catalogue.—Mesers. Browett, Lindley, and Co., Limited, of 
Patricroft, Manchester, have forwarded us their new catalogue 
of steam-engines, in which the various types manufactured b 
the firm illustrated and described. These comprise bo 


simple and compound engines for , direct coupling to dynamos, 
while the engines can be made either open or enclosed to suit 


the wishes of the purchaser. We note from the description that 
paid to the automatic shaft governors 


presaure piston valve. From experimente made with these 
governors on a traction load, we gather that it is eminently 


capable of handling the extreme fluctuations often met with on 


such work. At the end of the catalogue some views of the works 
in which the engines are made are given, and also some illustra- 


' tions of the independent surface-condensing plant which this firm 
are standardising. . 


Elland Trams.—lIt is suggested that a public meeting be held 
to consider the question at issue between the Elland and Halifax 
authorities as to the supply of electric current for the cars. The 
District Council have decided to apply for a provisional order for 
‘electric lighting, and want to supply the current and thus provide 
‘a day load for their proposed installation, The Halifax Town 
‘Council maintain that divided control of the electric tramways 
could not be allowed, and it is stated that they threaten, if Elland 
‘Council continues to oppose them, that they will nov bring the 
line to Elland Town Hall. Further, it is pointed oub that the 
Halifax Corporation, having already obtained consent for more 
than two-thirds of the projected line to Brighouse, this would be 
sufficient to over-ride any opposition which Elland might make to 
the Halifax parliamentary Bill. On the other hand, some members 
of the Elland Council contend that to allow Halifax to s ply 
| current for trams in Elland district practically nullifies the deolaion 
of the Elland Council to apply for a provisional order, the goquiro · 
ment of which is expensive, em ioe 


830 


The County Council bave adopted the following 
: Tho correspondence with the Local Government Board, 
the Public Works Loan Commissioners, and Messrs. Minshall and 
Parry Jones, the solicitors of the Tanat Valley Light Railway 
Company, having been read, it was resolved that the Council be 
‘recommended to take the neceseary steps for obtaining the loan of 
£2,500 as socn as they are informed by the secretary to the Tanat 
Light Palway Company that tbe whole of the land for 
the construction of the line has been acquired, and the contract 
for the construction of the works let by the constructing company. 
Your committee recommend the Council to adopt the draft agree- 
ment as to the Welshpool and Llanfair light railway now sub- 
mitted, provided it be altered so as to correspond mutatis mutandis 
with that entered into with the Tanat Valley Company, and the 
chairman is requested to ascertain before the next meeting of the 
County Council whether the draft has been altered in accordance 
with this recommendation. 


- Undergreund Conduits.—We have received from the National 
hind aay Company a catalogue of a series of cement condyite 
which the company are now prepared to supply to the trade gene. 
rally. These conduite, which have been developed by the company 
for their own work, are well designed and thought out, and it is 
for them that they have advantages over both iron 
pipes and earthenware ducts. The company also state that if a 
number of circuite have to be carried along aingle routes, the cosb 
aleo of the cement conduits compares favourably with other forms. 
In fact, the greater the number of conduits the more advantage 
there is in using cament, We understand that the standard size 
of the holes in these cement conduits is 3in., and the lengths of 
duots are made to provide for from three ways up to 36. In 
jointing the various lengths together, iron bars are placed in key- 
-ways left for them ip the sides of the blocks, which give mechanical 
strength to, the joint. Instructions for laying these conduits are 
given in the catalogue, from which we note that a strip of canvas 
coated with melted asphalte is placed round the joint between 
two lengths of conduit, which makesa watertight joint. Prices of 
those conduits can be obtained on application to the company. 
. Camberwell —A special meeting of the Vestry was held last 
week to consider a notice of motion requiring the County of 
London and Brush Provincial Electric Lighting Company, Limited, 
to sell their undertaking, cited as the Camberwell Electric Lighting 
Order, 1896, to the Vestry, being the local authority under the 
visions of the Electric Lighting Orders Confirmation Act, 1896. 


that body te assist the Vestry in obtaining the information 
required.” The amendment was carried by a large majority. 


Bolten.—Mr. A. P. Trotter, Board of Trade inspector, paid a 
visit to Bolton on Saturday for the purpose of inspecting the 
3 ternoon of the same day an accident 
occurred on the Tong Moor and Bradshaw route. A car was 

escending Hey Brow, Tong Moor-road, when one of the pins in 
the car broke, and the air brake was disarranged and refused to 
act. The car then left the metals and dashed on to the footpath, 
forcing ite way through a pile of paving stones and knockin 
down a portion of a wall. The driver at the outeet reversed h 
current and thus materially diminished the force of the impact. 
Several of the passengers complained of a shaking, but no reports 
of anything more severe have received, and the traffic on the 
road was not interfered with. The breach in the wall was repaired 
speedily by a gang of workers from the surveyor’s department. 
Another mishap occurred on Monday on the same line. A car was 
passing the poe which the previous accident occurred, when 
the trolley e fast in the frog of the overhead wire. 
The car proceeded, wrenching the trolley arm out of its socket. 
The currenb being cut off, the car was brought to a stand. Ib is 
stated that the conductor at the time of the accident was collecting 
fares from the inside while his duty was to watch the 
drolley arm when passing such a complicated portion of the system. 


Spennymeer Lighting.—Last week the Urban District Council 
agreed to the following resolutions: ‘‘ That this Council give their 
consent to the Northern Counties’ Electricity Supply Company to 
apply to the Board of Trade for a provisional order to establish 
works and to supply electricity in the distrieb upon the conditions 
as stated in the company’s letter, dated Oct. 16 last—viz. : (1) 
That a clause be inserted in the order whereby the Council may, 
if ib eo desires, after the ex of 10 years, give two years’ notice 

acquire the whole undertaking on a valuation to be made by 
an independent valuer ; (2) that the company undertake to supply 
current, wiree, lamps, oto., for poblic lighting at a price ab least 
30 per cent. below the present cost of gas lighting; (3) that the 
oompany undertake to free wire’—that is, bear the expense of 
internal wiring the consumers’ premises free of charge ; 
farther, upon condition that the 3 within a period 
of two years lay down suitable and sufficient distributing mains 
from the Four Lane Ends to the Five Lane Ends, as shown on the 
plan deposited with the Council, and also, farther, upon condition 
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ealed) andor Section 21 of the Electric Lighting (Clauses) Ack 
required), under Section 21 o ic Li uses) 
1899, or other Acts or orders, lay down suitable and 8 
distributing mains for the er of general supply throughout 
every street within the urban district.” 
Manchester and Liverpeel Express.—The Bill for incorporat- 
= aae conferring powers upon the Manchester and Liver 
Electric Express Railway Company has now been d in 
accordance with the Standing Orders. By this Bill the company 
will be empowered to construct a railway 34 miles 4 furlongs 
2 chains in lengtb, commencing on the west side of Deansgate, 
Ma „ passing from thence vid Salford, Pendleton, Eccles, 
Widnes, Halewood, Garston, and Toxteth Park to its termination 
in Liverpool, near the entrance gate of the Bluecoat Hospital in 
School-lane. The capital required is £2,000,000, which will be 
divided into 200,000 of £10 each, with the right te raise a 
further £660,000 for equipment purposes by the issue of debenture 
stock. Among the first directors will be the Hon. Robert Jobn 
Strutt, Mr. John Simeon Bergbeim, Mr. Edward Tootal Broad- 
burst, Mr. James Hyslop Macmillan, and Mr. William Mather. 
The railway is to be worked by electrical power from a 
generating station to be erected on u site in the ish of Great 
Sankey, and the line will be constructed on what is known as the 
monorail system. The time required within which to construct 
the railway is five years from the passing of the Act, and duri 
this period it is proposed to expend £150,000 in the payment 
interest out of capital, The maximum passenger fares 
to be charged are 2d. per mile first class and Id. per mile second 
class, with a minimum charge ‘‘as for three miles.” For 
traffic the schedule contained in the Manchester, Sheffield, and 
Linoolnsbire Railway, etc., Order, 1892, is to be applied. 


we extract as follows: ‘‘It is noteworthy ‘cycles of 
temporary advance in prices take place about every decade, and 
hitherto vy demands from the United States have been the 


raisi 
of s in Great Britain is likely to amount to 900,000 tons, of 


inducements for the establishment of factories in the l 
instead of in or close to towns, consequently shiftiog 42 working 


tion further oat. The practical suocese gained å 
Peann with his wirelees telegraphy has undoubtedly — the 


fi 


scientific achievement of the year, and will prove a great 
commercial benefit. The igre! pad Pacific cable uniting British 
Columbia and Australasia is in embrye, and the new 


Act has been too short a time ia existence to demonstrate ite 
expected benefite.” r 


New Companies. —The rep and District Electric Lighting 
end Traction Company, Limited, has been registered with a capi 
of £50,000 in £1 the object being to carry on in all or any 


purpose of light, 


capital of 
invention of 
and the object is 
. Sachs and turn to accoant 3 
existing inventions relating to electric lighting boards, designed 

vertisemeuts. — 


l 


cycles, motors, etc.—The Improved Britannia Moto. 
Limited, i ~ 


Darlingten Trams.—Mr. J. Clifton Robinson ina long letter inthe 
Northern Echo pointe out that the company is fully prepared to 
carry oub the whole of ite obligations, and bhab it is only in view 
of the more onerous conditions which have since the enquiry 
of the Ligh t Railway Commissioners that they ask for a reasonable 

of the period within whieh, under heavy penalties 


* B oa, AY 
` : fe \ 
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agreed on with the Corporation, the second half of the Projected 
- lines shall be completed and put into successful operation. He also 
_ states, in reply to the various criticisms passed upon the company’s 
Action, that the idea of obtaining the current from Stockton by a 
transmission cable, the company’s original proposal, upon the basis 
of which: the whole negotiations had been conducted, was not 
abandoned by the company for some time after the enquiry by the 
Light Railway Commissioners, the onerous conditions to be 
imposed by Stockton Corporation being unknown to them, and 
that the practical discussion between this company and the 
Electrié hting Committee of Paningin Corporation with 
Prof. Kennedy only took place a night or two before. the 
maqay of the Light Railway Commissioners was held. Ib 
had been some weeks after, when the representatives of the 
company were invited to meet the Corporation sub-committee at 
Prof. Kennedy’s chambers in London, that the actual figures 
and terms had been discussed, the actual amount of current 
to be contracted for by the company—namely, 400,000. Board of 
Trade units at 1d. and 100,000 units ab ld., or a minimum of 
500,000 unite per annum in all—being then laid down. These 
figures for the supply of current, though modified to some extent, 


were still considered too onerous, as in all his previous estimates 


he had based his calculations at ld. per Board of Trade unit. 
They had plainly indicated to the sub-committee at the meeting 
that they could only entertain the proposal to take current from 
the Corporation at the prices submitted by them on condition of 


the sub-committee being prepared to recommend a modification of 


the original scheme to the extent of a postponement of the con- 


apon the supply of current. 
vised 


or traction. The second method is where the energy is generated 
in the same station but with separate and distinct machi j 
the third, where there are distinct generating stations for bi 
lighting and traction purposes; and the fourth, where there are 
distinct generating sbatións for traction current, apart from the 
lighting department. In the case of Bradford the lighting depart- 
mend provide the engine and boiler houses and er buildings, 
machines, and cables to the tramways and deliver the current ad 
Id. Board of Trade unit, ab which price they say they make a 
b of 25 per cent. Here, of course, the plants are suitable 
or either lighting or traction purposes. Ab Dover, Plymouth, 
and Halifax the energy is generated ab one station, but by 
different machinery. At Dover the current is supplied b 
a company, so the case is not analogous to Cardiff, and a 
Plymouth, where both supplies are generated, the system is 
not in full operation. Ab ifax the system works satisfactorily, 
for all the sub-committee indicate to the contrary. Iu the case of 
combined district stations, the example given is Liverpool, bub 
here the system is in preparation only. Four towns where the 
traction and lighting systems were different altogether were 
cited—viz., Sheffield, Leeds, Hull, and Glasgow. The latter town 
is the most important of these, and there the Corporation work 


40 miles of double track, of which five miles of double track are 
‘electrically worked. Although not stated in the report, the cosb 


of energy for tramway traction ab Glasgow is something below 
Id. per unit. Perhaps the most interesting town the sub-committee 
visited was Huddersfield, where there was a divérgence of ‘opinion 
The tramway manager (an engineer) 

separate generating stations, while the electric lighting engi- 
neer advised combined stations. 


_ struction of the less central and, from a traffic atant point; the less 
important parts of the scheme. He knew that the supply by 
transmission cable from their central station at Stockton would 
have cost the cempany less than Id. per unit. The company was 
in Darlington by accident, and not by deliberate intent. In carrying 
out the plan for the supply of efficient means of intercommunication 
between the greater towns on Tees-side, the belated tramways of 
e bad incidentally come into the hands of the company. 
The scheme of the company now under consideration could, if 
accepted at once, double the extent of the tramway lines, and 
would eventually increase the mileage and service four-fold, and 
this, along with a change from primitive horse haulage to new 
vehicles, and most approved and efficient method of electric 
traction, ab an immediate expenditure on the part of the company 
of some £90,000: He enumerates the following disadvantages 
which would accrue should the Corporation have .the courage to 
take up now the N of providing municipal tramways: The 
whole detail would have to be taken up de novo, imposing much 
loss of time and some engineering, and possibly legal expenditure, 
all of which would be saved by acquiescing in the company’s 
present proposal, for the 44 miles of electric line would be taken 
Ap, 80 to speak, to-morrow, by the company, while no scheme 
determined upon by the Corporation could be begun till after some 
few years’ delay and increasing heen The Corporation 
3 have N d an 5 e in the 5 
property company, whether now, or ab. the expiry o 
the current period on tramway terms. This might also ion (io 
indefinite postponement of even the preliminaries of any further 
scheme of electric tramways for Darlington. Then there was the 
loss of the £5,000 which the company had agreed to expend in 
street widening, with various public improvements, et. 
Cardiff Trams. The reportof Uouncillor T. Andrews, Councillor 
J. W. Courtis, and Mr. Harpur (the borough engineer) with regard 
to details on electrical traction will be. considered at the next 
meeting of the Tramways Committee. We gather from the South- 


The Corporation appointed their 
borough engineer to arbitrate—an. Lab sensible course - und 
upon the report of this gentleman they decided, by 26 votes to 6, 
upon separate stations for traction and lighting purposes. The sub- 
committee, at the end of their lengthy report, say the information 
is varied and conflicting, but, ‘‘if anything, there is a more 
general consensus of opinion in favour of separate generating 
stations where the tramway is likely to be a large undertaking, 
such as it undoubtedly will be at Cardiff, but where the mile of 
the tramway is small, as ab Dover, Plymouth, and Halifax, it is 
considered more economical ” to work from one generating station. 
If a suitable site in the centre of the town could be procured at 
a reasonable cost, where water and railway frontage could be 
obtained, it would probably, the committee advise, be -better 
to have one large generating station for all the intended 
tramways; but as such a site could not apparently be secured 
advantageously, it would be better to provide district stations. 
As to whether lighting current could be generated at these 
district stations, the sub-committee leave the full committee 
to decide. There is the question of the type of car to be 
provided, and this is a serious one. A double-decked car is 
undoubtedly the proper one, but it would mean a big outlay in 
Cardiff in the way of altering road levels. On the other hand, it 
must still be borne in mind that the expenditure is a very. large 
one, and the thing should be done properly ab the commencement. 
The most important matter of all, so far as a start with the work 
is concerned and the system to be. adopted, is an item in an 
addendum signed by Councillor Andrews and Couneillor Courtis. 
It is that as the delivery will be slow they strongly urge the 
Corporation to prepare plans and order the necessary plant forth- 
with.” Upon this the borough engineer will have to report 
according to the instructions of the committee. IU would.. be 
unadvieable to say anything on this until Mr. Harpur’s report has 
been tendered to the committee, bub it will have the effect of 


Western Daily News that the report ie of a voluminous character, | making the committee decide on what system the work is to be 
which in a great degree accounts for its tardy appearance, and it | Carried out. | 
is of a most important character, because, after giving data gained 
from pe cnet rain at the 5 it leaves m 1 dhe i ' 
responsibility of deciding whether a current for lighting and trac- : 
tion purposes shall be generated at one central or a district | PROVISIONAL PATENTS, 1899. ; 
stations. If a current suitable for both purposes can be generated TES a ae i oe 
ab the same station or stations, it would apparently be preferable. . : Dec. 14. 

Consideration should, however, be given to the experience of other | 84876. Improvements in and in apparatus for the manufacture 


towns, some of which have combined stations and other district 
establishments, but the chief question will be one of cost. If by 

te stations current can be produced at something less than 
id, per unit, as is done in some towns, and the lighting depart- 
mon cannot provide the power ab so low a cost, then, in 
the long run, separate stations would be by far the moat 
@eonomical. There then remains the question of jurisdiction, 
whether the town will have two engineers or one, and as that is a 
rmatter which the committee as a whole are invited to decide upon 
ib would probably be better to await the deliberations of the com- 
mitece. They will have the facts before them, and will doubtless 
be able to make a practically unanimous recommendation to the 
Council. Once that stage is reached, and it should not take a 
lengthened period, the work should be got in hand, for there is a 
gzood deal to be accomplshed. In coming to their decision, what- 
ever ib may be, the committee -will doubtless have in mind that 
bhey are preparing for one of the biggest undertakings the town 
can have, an undertaking which should, if adequately managed, 
be a source of considerable. revenue, and in this connectien the 


of mangano calcium carbide without the use of electric 
current, William Phillips Thompson, 6, Lord-street, 
Liverpool. (Paul Philippe Honoré Macé, France.) 
24879. Improvements in or relating to clectrical conductors, 
William Herbert Isherwood, 322, High Holborn, London. 
24880. Improvements in the manufacture of accumulater 
| plates. Zdzislaw Stanecki, 322, High Holborn, London, 
(Complete specification. ) 
24887. Improvement rolating to electric arc lamps, Thomas 
Joseph Digby, 37, Essex · streob, Strand, London. 
È y è Dec. 15. ‘ : 
£4898. Improvements in electric time switches. Archibald 
Jobn Howard, The Corporation Electric Works, Llanarth- 
street, Newport, Monmoathebire. 
24914. Improvéments in trelley electric tramways. 
William Taylor, 4, Corporation-street, Manchester. 
24916. An improved monthpiece for use with telephonic trans- 
mitters, Auguste Eckstein and Arthur Brooker, Peel 


James 


ugetion of cost of current will be the supreme thing, because 
this’ will regulate. the cate of fara. Coming to the delibera- Works, Adelphi; Salford, Manchester. | 
biona of the committee who had to report on the i 24040. Improvements in auto-metor trolleys fer electricaliy- 


driven vehicles. Louis Lombard-Gerin, 6. Lord-street 
Liverpool. (Complete specification.) i 

24942. Improvements in electric. brakes. Egbert Moore 

Tingley, 322, High Holborn, London.. (Date applied fer 

under Patents, etc., Act, 1883, Seotion 103, May 18, 

1899, being date of application in United States.) 


of power for. traction pu from a central station and from 
district stations, the result of their investigations is that they 
have inspected four different systems of generating electric 
current for traction purposes. In the first. case Bradford is an 


example. Here energy for lighting and traction ae is pone- 
rabed ab the same station, and the plant may be used for lighting 
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24956. Rotary feld measuring apparatus fer uniformly-loaded 
retary.phase current systems. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton- build. 
ings, Chancery- lane, London. (Siemens und Halske 
Aktion-Geesellsechaft, Germany.) (Complete specification.) 

24060. A methed of producing electrodes for electrical accumu- 
laters. Carl Luckow, jun., 18, Backingham-street, 
Strand, London. 

Dec. 16. 


ta in electric locomotives. Bertram Hop- 
kinson, 26, Victoria-streeb, Westminster, London. 

24968. Process for the production of thermo-electric batteries, 
Berach Jonas, 55, Chancery-lane, London. 

24078. An improvement in er applicable to the filaments of 
incandescent electric lamps. Walter Morton, 24, 
St. James's street, Bridge Foot, Warrington. 

24983. Improvements in and relating to olectrically-controlled 
automatic weft, er filling supplying mechanisms for 
looms. William Henry Baker and Frederic Ellsworth 
Kip, Prinoe’s-chambers, Wolverhampton. 

25011. An improved primary electric battery. William Phillips 
Thompson, 6, Lord-street, Liverpool, (Jean Pierre 
Fontaine, Franoe. ) (Complete specification. ) 

ements in electric accamulators. 
Phillips Thompson, 6, Lord-street, Liverpool. 
Daseking and Auguste Brandes, Germany.) 

85019. An improvement in safety fuses fer electrical circuits. 

Siemens Bros. and Co., Limited, Birkbeck Bank-cham- 

bers, Southampton-buildings, Chancery-lane, London. 

(Siemens und Halske Aktien-Gesellechaft, Germany.) 

(Complete specification. ) 


SPECIFICATIONS PUBLISHED. 


s 1898. 
26559. Phonegraphs and like apparatus, Rosenthal. 


26806. Steam or electrio after steering goar for ships. 
Toompeson. 


#7269. Apparatus for measuring electricity. Kunkelmann, 
Francois, and Loubery. 


£7334. Telephone receivers, Justice. (Nye.) 

e Telephene transmitters, Justice. (Nye.) 
. Apparatus fer use in telephono exchanges. Justice. 
(Nye.) 155 


44. Apparatus for electrically controlling enginee, electro- 
metors, and other machinery. Harfield. 


William 
(Georg 


635. Electrical appliances fer contrelling the supply of gas 


te burners and offecting its ignition from a distance. 
Franzen. 


968. Electric arc lamps. Crudgington. 

1007. Electrical apparatus for eperating mechanism at a 
Gistanee. Thompson. (Thompson.) 

1921. Electric are lamps fer stage and like purposes. 
Webster. 

8129. Means for preventing the creeping of acids or other 
deleterious matter in clectrical apparatus. Niblett 
and Sutherland. 

7144. Electric apparatus for autematically regulating the 
physical condition such as heat pressure, hygro- 
metrix state, and density of gases and liquids. 
Schultz. 

17507. Electric lamps with illuminating bodies made 
second-class cenducters, Feeny. (Allgemeine Elek- 
tricitábs-Gesellschaft. ) 

27715. Appliances fer the cutting off the current from electric 
elevator moters and for arresting the fall of the 
car. Johnson and Weeks. 

18968. lectrio incandescent lamps. Thompson. (Sinding- 

Larson.) 

Multiple mandrel attachments for phonegraphs and 

the like. Robinson. 


19836, 


20160. Suspension fittings for electric lighting systems 

adapted to high voltage. Railing and Collings. 

Process and apparatus fer the productien of insulators 
for electric wires. Kappenberger. 

Antiseptic appliance fer sound transmitter mouth- 
pieces. Thompson. (Antiseptic Appliance Company.) 
Appliance for imparting electricity and heat to tho 
80780. Grameophones and like machines for recording and 

reproducing sound. Johnson. 
81084. Magnetically-operated locks suitable for safety lamps 
or ether purposes. Mandt. 


21238. Ear trumpets, applicable also te telephone receivers 
and the like. Jacobson. 


£1311. Apparatus for exhibiting electric 
ments, and the like. Boult. (Dalziel. ) 
21418. Safety fuses for electric circuits. Sachs. 


20191. 
20168. 


advertise- 


mess. Circuit breakers for alternating electric currents 
British Thomson - Houston Company, Limited. 
(Johnston. ) 


21607. Electric massage instruments, Casper and Peirce, 
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TRAFFIC RETURNS. 


Returns for Increase Total receipts for 
Line. week half-year. 
Ending ,1899. ,1898. decrease. 1899. 1898. 
Birmingham Tram- £ £ Pe £ £ c 
Ways Co, mse se. Dec. 163. 5023, 846 - 344 207, 7820189 245 
Black pool. Fleetwood! ,, 9 727| 737 — 10 19 864 | 13,987 
Bradford City Trams} ,, 10| 335| 247 + 88 |22,969 | — 
BristolTramways(o.| „„ 22 |2,763|2,729 + 33 — — 
City & South London] „, 24 1, 1941, 134 + 60 25,995 25,966 
Dover Tramways ...| „ 9145 142) — 3 | 9,608 | 8,069 
DublinU.T.,elec.cars} ,, 22 |3,107| 587| +2,520 — — 
Dublin S. D. Electric} ,, 22 647| 653 — — — 
Halifax Corporation| „„ 17 491] 237 + 254 22, 218 a] 6, 5395 
Hull Cor rabn E. S.] „„ 16] 644, — — 115.847[ — c 
Liverpool Corporat'n ,, 946, 801 [6,028 + 773 [337.897 296, 957 


Liverpool Overhead] „ 


17 1.4321, 324 + 108 40, 370 c038, 3796 
Sheffield Corporation| „ — 


24 1,858 — 


South Staffordehire| . 22 623 635| 12 33,801 032, 1880 
a Since April 1, 1899. 5 Since June 29. 6 Since Jan. 1. 
d Partly electrical. e Since July 5. 


COMPANIES’ STOCK AND SHARE LIST. 


Aron Electricity Meter, Ld., 6 p.c. Cum. Pref. Sha., 1-125, 000 1 

Blackheath & Growch. District Elec. Lt. , Ord. 151. 101, 1 1 

Blackpool aud Fleetwood Tramroad Shares as 10 17-19 

Bournewouth and Poole Electric sapply, Limited, Ord 10 12-18 
per cent. Cum. Pref. . 10 10-11 


3 Traction Limited, Ordinary, Nos. 1-80, 000} 10 15-16 
ro per cent. Om. Pf., 80, 00 1.60, Oo 10 18 
6 per cent. Perpetual Debenture Stock 3 100 126-129 
British Insulated Wire, Ord., No. 1 to 40, 000... San 6 123 
6 per cent, Cum. Pret., No. 1 to 27,500 — 3 5 61 
Brompton and Keusington Electric Supply Co. » Ordinary. b 7 
——— 7 per cent. Preference . as $ 9-1 
Brush “ash Electrical Engineering, Limited, Ordinary — 3 S 
pon: Cum., 6 per cent. Pref 286 Ce go 88 ©e Be SFOs 3 2 
per cent. Debenture Stoch. 100 110-146 
‘ per cent. 2nd Debenture Stock . 100 104-107 
Callender’s Cable Compsay, n c 100 118-116 
Ordinary.. 2 me Gt Of Se „ „„ „%: oe „„ OF © e 6 18-14 
6 per cent. Pref.. 3 5 
Central London Railway, Skin OEE E EE 10 10} 
Pref. Half-Shares.. Dee ssoi 5 
deterred anaa n sce 5 5 
Charing Cross ay TTT 5 1 
30,001-80 ,000 ow os oo ou as as „ ee eee 5 1 
aw Ill per cent, Cum. Frei. OINI 6 t 
ectricity Company ...... acas asoa as ascncccce oo-| 6 7 
—— 43 per cent. Debentures -s.s — . . 100 lub - Aula 
City of London, Ordinary .. 2... 0.0000 .. =. ~. -| 10 10-11 
——= 6 per cent. Cumulative Pref. _ 33 esate ss 10 18-14 
5 per eent. Debenture Stock . =æ oe ~e | 100 125-130 
Olty and South London Railway, Consolidated Ordinary — 100 &9-68 
— $ per cent. Debenture Stock 2. 2. 0 eo ao =e oo =e co oo i 187- 
6 per cent. Pref. Stock Eh c in a el 100 1638-148 
(ERTE ETES] Orå oe ow 100 186-140 
County anty of London and Brush ‘eee, Elec. Light Co., Ord 10 10-11 
6 per cent. Cum. Pr 3 ares 10 18-14 
——— N per cent Debentures Prov. Certs. All pd. Rd.“ 110-118 
Crompton and Co een 00 %% „ 2 œs tove — oee ("EESE E „ 0 8 334 
— 5 oent, Debentures . © as at ọo 2 em as oo „ 2 ae One — 100-108 
Rdison and Swan United Ordinary abla ee Relea a oc cane balks ee 8 2 
7 $ per cont, Debenturee sss coce oe en -| 6 
——— per cent. Deb. Stock, Ned... souco 100 
Edmundsons' ee Corp., Lid., Ord. Shares, 1-17, 400 6 
Electric Construction, MOOG ! A g * 
7 per cent. Cumulative Pre... rr ae $ 
per oi. Perp. 1st Mort. Deb. Q 100 104-107 
W. T. T. Henley ey's Telegraph Works, Ordinary FF 5 12-18 
Ser dont. Preference ........ es so as as =o we as we 5 5-63 
Let cent. Debentures .... wo ee oa oe | 100 111-114 
India E Bub r, Gutta pe ercha, and Telegraph Works ......| 10 21-23 
per cent. Debentures ............ 2.20.0. 100 100-104 
ideat and Dist. Pies. N and Traction, Pref.| 6 42 
London Electric Bupply, Ord 22 8 at 
——— 6 per cent. se ue 5 6 
—— 4 per cent. ist Morti rtgage Debenture ‘Stock, Bed.. | 100 102-104 xd 
Metropo'itan Electric Supply, Limited, O — 2 1 10 18-14 
) per cent. First Mortgage NN Stock 100 117.110 
— i r cont, Morgase Debenture, Rod 100 41 
N tional ele one, nary.. eeccee 08 oe on 4 88 6 . 
paaa per cent. Cum. Firat Tre osoo moa —1 10 14.45 
5 cent. Cum. Second Prei... 10 14-16 
b per cent. Non. Oum. Third Frei... 5 54-58 
——— $} per cent. Deb. Stock, Red. .......... —. on -o | 108 10010 
New General Traction, Limited; ‘Ordinary . 5 83-4} 
—— 6 por cent, Cum. Prem. 6 
Notting Hill Blectric L nting Company, Limited . 10 1571 
Oldham, Aston, and Hyde Electric Tramway, Ordinary.. —— 2 — 18-19 
Preference. SA s.. | = 103-104 
Oriental, Limited, ane Mette cet ee 1 1 
— "£5 8h ares an =o ac oom «4̃ an — om on om as 6 = 
Oriental Telephone ad Blectric Company... 1 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 1 10,810 6 125 
Potteries Electric Traction, Ld., Ord., Nos. 26,667-40,000 ../ 10 11-3 
5 per cent. Cum. Pref. Nos. 1-90,000 0 10.11 
Royal 5 Company of ‘Montreal JJ 18 160-180 
per cent t Shares Mortgage Debentures . 100 104- 
South Tou — Electric Supply, Ording æ] 8 
St. James's and Pall Mall, imited, Ary x » osm um m 4 15-16 
7 per cent. eewoeve =. 0m ne ns a am ns 0D 0D ap oe uo o 
— h Oonstruction and Maintenanes . 18 5 
* P 6 per cent. Bond === æm} I0 108-106 
Telegraph Manufacturing, Ordinary... ee ae 9-10 
s per cent. Cum. Pref.. 5 .. 
Waterloo and Olty Railway Ordinary oe wee 100 100910 
Westminster Blecteic Supply, 22 22222 5 134-1} 


a 


a” 


; ey A T 
f b 
* N aie . . * A ot ae oh rt ar 
* 4 — . à d * > — $ i . A 
1 A i cw lan AAN 8 
; 3 TEF ME N P i a. 
~~ 4 ~~ 
— * * t 
* 18 4 — 
& f ; n 
a £ * kd * 
1 è + K — 
a 4 2 * TA ì 
Y 11 2 = 
* * Pf 
ua - io 
t * * * efi 
4 n 
T X * 7 a 
ice * 
s 4 ge Ot, 
n 
trw Tia 
ix vm 
1 . ps 
A 
Pi ‘= yer 
w f 
. T i 
Ile, 2 as 
~<a £ — * — f 
* Pi- 
A E 
Tj 8 
— 
* a È: 
a 4 
» “yè 
È 
+ 
d : 
7 
* 
" 
4 
a ef 
Pm ‘ 
. a Ti. Y 
i yi 
< IAN * N 
Y 2 
7 58 
PO AAS 
* he 
> 19 a 
(] é pP 4 
Ta 5 * » 
Li „ 454. 
< 2 1 Pa ATO 
«sg x =. 
a es hore OT 
4 7 Abe TA 
"h AN . 
* * „ PNY 
NF „ 
. $ 1P PON 
mi + (ET E 4 ay.” 
* * ** 
N DED * 17 
[ià y d . 


m 
4 Pe 
ae ed”, 
TATS ae 
Pi * 
3 
l * * 
r 
Ha So 
2 
2 — 
. 
a 
— 


* 79 — ‘ 
ie ELA Se 
: {€ J E ° 
14i LE Ph ON * i . . 
94 d me te hs sha * . n aa - 
Neti | ts) She RE ae 
re i TTAR, J 7 p= >- i > 
D T $ si 


um fat N 


g od i 
5 j j + ` 
7 Ep. ` 1 
> E LA E d 
LENET Hig * be 
0 4 4 * À pars 
~~ o Pye 4 
` 7 ~ f- aN 
A d eA ot” ` 
1 4 
hb E”, te eis * 
y * A S N 
Fa $ A 
* Hs = 
ry 14 


* 
a 


S28 
* 


